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Foreword 


This edition of the Minerals Yearbook marks the 90th year in which an 
annual report on the minerals industry has been published by the Federal 
Government. This edition provides a statistical record on global mineral 
industry performance during 1971, and contains sufficient background infor- 
mation to interpret the years developments. The general content of the 
individual volumes is as follows: 

Volume I, Metals, Minerals, and Fuels, contains chapters on virtually all 
metallic, nonmetallic, and mineral fuel commodities important to the domestic 
economy. In addition, it includes a general review chapter on these industries, 
a statistical summary, and chapters on employment and injuries and on 
technologic trends. 

Volume II, Area Reports: Domestic, contains chapters on the mineral 
industry of each of the 50 States, the U.S. island possessions in the Pacific 
Ocean and the Caribbean Sea, the Commonwealth of Puerto Rico, and the 
Canal Zone. This volume also has a statistical summary chapter, identical 
with that in Volume I, and a chapter on employment and injuries. 

Volume III, Area Reports: International, presents the latest available 
mineral statistics for more than 130 foreign countries and discusses the im- 
portance of minerals to the economies of these nations. A separate chapter 
reviews minerals and their relationship to the world economy. 

The continuous effort of the Bureau of Mines to improve the value of the 
Yearbook for its users can be aided by comments and suggestions. Toward 
that end, the constructive comments and suggestions of readers will be 
welcomed. 


ELBURT F. OsBORN, Director 
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Minerals in the World Economy 


By Charles L. Kimbell t and George A. Morgan 


In 1971, the mineral industry, the source 
of virtually all energy requirements and 
the bulk of the nonenergy raw materials 
base for world industrial and economic ac- 
tivity, continued to register gains in pro- 
duction, trade and consumption of most 
major commodities as the planet's expand- 
ing population pursued their goals of an 
ever-higher standard of living. Overall 
world total industrial output, as measured 
by the United Nations’ index of industrial 
production, advanced by 4.4 percent in 
1971 over the 1970 level,2 a growth rate 
that was measurably exceeded by the 
growth rate evidenced for several major 
mineral commodities in data compiled 
from a wide variety of sources by the Bu- 
reau of Mines. However, a number of 
major commodities also fell short of the 
indicated industrial growth rate. Among 
the major crude mineral products, crude 
oil, marketed natural gas, bauxite, potash, 
manganese ore, and chromite registered 
production gains in excess of the indicated 
industrial growth in world industrial out- 
put, but output of mine copper, iron ore, 
phosphate rock, mine lead, and mine zinc 
failed to advance at as rapid a rate as 
overall industrial production. Among 
major primary manufactures, aluminum 
alone showed a growth substantially over 
the industrial output growth, with pig 
iron, crude steel, hydraulic cement, smelter 
copper, sulfur, and phosphate rock regis- 
tering production growth rates below that 
of industry as a whole and smelter zinc re- 
cording a decline in production for the 
second year in a row. 

Although comprehensive data on world 
trade in mineral commodities during 1971 
was not available at this writing, informa- 
tion at hand assures that the levels of 
trade reached in 1970 were exceeded in 
1971. Preliminary figures on trade in crude 


oil, the overwhelmingly dominant single 
mineral commodity traded (on both a ton- 
nage and value basis), indicate that 1971 
shipments advanced by 6.8 percent to 
about 1,103 million metric tons in 1971,3 
and trade in refined petroleum products 
increased by 9.1 percent between 1970 and 
1971, reaching 251 million tons. 

Rather following the pattern of a slow- 
ing rate of production growth, increases in 
consumption of mineral raw materials were 
much more modest than in most recent 
past years, with the exception of liquid 
and gaseous energy commodities (coal ad- 
vanced only marginally) . 

Price rises, although noted for some 
commodities, were more in keeping with 
inflationary trends than the result of mate- 
rials shortages. 

The two major areas of international 
hostilities—Southeast Asia and the Near 
East—continued to influence mineral com- 
modity supply patterns in 1971. In South- 
east Asia, continued reductions in U.S. 
troop commitments apparently led to a 
modest reduction in fuel requirements for 
military purposes, but the overall demand 
level remained far higher than the modest 
civilian requirements of the area. In the 
Near East, despite the absence of major 
military efforts, continued closure of the 
Suez Canal as a route of mineral commod- 
ity (chiefly oil) movements to Europe re- 
mained a factor in the European oil price, 
although continued expansion of super- 
tanker fleets partially compensated. 


1 Physical scientist, Office of Technical Data 
Services. 

*'The United Nations' index of world industrial 
production for 1971, as reported in the United 
Nations Monthly Bulletin of Statistics for August 
1972 stood at 166 (base 1963—100), seven index 
points higher, or 4.4 percent above the 1970 level 
recorded in the same source. 

3 British Petroleum Co. Ltd. Statistical Review 
of the World Oil Industry 1971. London, 1972, 


24 pp. 
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PRODUCTION 


The value of world crude mineral 
production in 1971 was estimated at 
roughly $101,700 million, topping the 
$100,000 million mark for the first time 
and about $3,400 million over the revised 
1970 estimated level of $98,300 million. 
The apparent growth pattern of world 
crude mineral output in recent years is 
summarized in the following tabulation: 


Value of Value of 
Year 53 major crude all crude mineral 
minera commodities ? 
commodities ! 
19500. 37,224 42,100 
1988 67,042 75, 800 
19688 77,908 88,000 
19689 82,100 92,800 
1970. ......... 87,000 98,300 
Ir 90, 000 101, 700 


1 For details on commodities included see 1970 
edition of this chapter, table 5. Figures presented for 
1950 through 1968 are those reported in Annales des 
Mines, No. 1, January 1971, p. 14; figures. for sub- 
sequent years are extrapolated on the basis of the 
United Nations' index of world extractive industry 
output (see table 1 of this chapter). 

? Data presented here are extrapolated from those 
in the first column of this table to compensate for 
commodities not included in the original source study. 
For details on the basis for extrapolation, see the 1970 
edition of this chapter, under Value of World 
Mineral Production.“ 


Although the foregoing figures represent 
only crude estimates of world crude min- 
eral output value, based in part on some 
assumptions that may not prove to be 
fully valid, the general pattern is regarded 
as reasonably reliable. There was quite evi- 
dently a pronounced decline in the growth 
rate in 1971 over that which had prevailed 
during 1968-70. Some details on this 
slump are provided in the next section of 
this chapter. 

As in the past, comprehensive, statisti- 
cally consistent data on the value added by 
processing of the crude mineral commodi- 
ties in mineral industry plants of the var- 
ious nations are not available, but for 
1971, a very crude estimate of about 
$230,000 million is regarded as conserva- 
tive. 


PRODUCTION INDEX PATTERNS 


United Nations' production indices for 
the world's mineral industry (excluding 
that of Communist Asia) are presented in 
table 1, together with more detailed index 
figures for major sectors of the industry 
and for selected major geographic areas. 


This series, using 1963 performance as the 
base reference point, indicates that for the 
mineral industry as a whole on a world- 
wide basis, there was a general increase in 
1971 with respect to 1970 performance, but 
that the growth rate reflected by compari- 
son of the 1971 level with that of 1970 was 
considerably lower than those registered in 
1970 and 1969. 


Reviewing the world index numbers 
from the viewpoint of the general industry 
sectors listed, metal mining registered a 
performance on a par with that of 1970, 


and base metal processing recorded a frac- 


tional decline. The other listed sectors reg- 
istered gains over the 1970 levels, but in 
contrast to the situation in 1970, only the 
categories of nonmetallic mineral products 
and chemical, petroleum and coal products 
recorded increases that on a percentage 
basis exceeded that of overall industrial 
production for 1971. Extraction of coal and 
production of petroleum and natural gas 
registered lower growth rates than did 
industry as a whole. 


Examining 1971 growth of the world's 
mineral industry in terms of performance 
during the year itself, the total extractive 
sector registered a modest gain between 
the last quarter of 1970 and the first quar- 
ter of 1971, a gain which continued 
through the second quarter of 1971 fol- 
lowed by a pronounced third-quarter 
slump and a modest fourth-quarter recov- 
ery. The overall extractive industry pattern 
was not matched by that of any of its 
three subdivisions, however. Metal mining 
showed a decline between the last quarter 
of 1970 and the first quarter of 1971, a sig- 
nificant advance in the second quarter and 
a gradual decline thereafter; coal mining 
registered a small increase in the first 
quarter of 1971 over the last quarter of 
1970, then declined through the second 
and third quarters (an almost traditional 
slump associated with reduced coal re- 
quirements in northern hemisphere con- 
suming centers during their summer 
months) , but failed to register an expected 
increase in the fourth quarter, holding on 
a par with third quarter performance. The 
extraction of petroleum and natural gas 
increased in the first quarter of 1971 rela- 
tive to the last quarter of 1970, then de- 
clined slightly in the second quarter, more 
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sharply in the third quarter and then re- 
versed, registering a marked gain in the 
fourth quarter. In the case of the process- 
ing sectors, base metal processing registered 
gains from the fourth quarter of 1970 
through the second quarter of 1971, then 
slumped sharply (15 index points) and 
rallied in the fourth quarter but failed to 
regain the level registered at the start of 
the year. Nonmetallic mineral products 
registered a decline in the first quarter of 
1971 compared with the last quarter of 
1970, then showed a substantial gain in 
the second quarter, a moderate decline in 
the third quarter, and a partial recovery 
in the last quarter. Chemicals, petroleum, 
and coal products recorded consistent gains 
from the end of 1970 to the end of 1971 
except for a very minor decline in the 
third quarter. 

Considering relative annual performances 
by regions, the Communist European coun- 
tries, recorded gains in all industry sectors 
in 1971 compared with 1970 results, while 
the non-Communist countries as a whole 
showed declines in metals and coal extrac- 
tion, and base metal processing, with all 
other sectors advancing. Space does not 
permit detailed discussion of all non-Com- 
munist world production trends on the 
basis of individual country groups within 
that broad category, but it should be clear 
from table 1 that the various component 
country groups under each of the major 
industry sectors varied quite widely in 
their performance, not necessarily follow- 
ing the overall trend for non-Communist 
countries. For example, in the case of metal 
mining, the overall non-Communist world 
registered a modest decline from 1970 to 
1971, but the nations of the European Free 
Trade Association, Australia-New Zealand, 
and the less-developed countries of Asia 
showed substantive gains in 1971 while the 
Latin America, European Economic Com- 
munity, and United States-Canada groups 
showed declines. Only in the case of coal 
extraction did the indexes for all non- 
Communist country subgroups listed regis- 
ter declines, following the non-Communist 
world overall index. Another notable re- 
gional departure from the non-Communist 
world average was in the case of Latin 
America crude petroleum and natural gas, 
which recorded a decline from 1970 to 
1971 in the face of a general non-Commu- 
nist world increase. 


Among the groups of mineral processing 
indexes, it is worthy of note that in the 
case of the base metal industry, the less in- 
dustrialized non-Communist countries of 
Latin America and Asia registered gains in 
metal processing between 1970 and 1971, 
while the major industrialized non-Com- 
munist areas recorded lower output in 
1971 (except Australia-New Zealand, which 
showed no change). The nonmetallic min- 
erals processing industry recorded gains in 
every non-Communist area listed, as did 
the chemical, petroleum and coal products 
industry, but growth rates varied widely 
from region to region. 

It should be stressed that although the 
Communist areas in most recent years have 
shown consistently higher production index 
numbers for most mineral industry sectors 
then have the non-Communist nations, the 


comparison of growth rates alone presents 


far from the whole story. The gains regis- 
tered are those over the performance levels 
for the industries in 1963, and in order to 
appreciate the real performance of indus- 
tries in the various areas, one must con- 
sider the relative levels of output in 1963, 
for the gains of the Communist nations 
are from a lower base level in terms of 
quantitative output of most commodities. 
The same is true when comparing the 
growth rates of different regions among 
the non-Communist nations. Most notable 
in this respect is the growth of Australia- 
New Zealand in metal mining, almost en- 
tirely the result of the development of 
substantial Australian export industries for 
iron ore and bauxite during the 1960's. 


QUANTITATIVE COMMODITY OUTPUT 


Table 2 summarizes total world output 
of a number of mineral commodities for 
1969-71; table 3 gives the regional distri- 
bution of 1971 output of these commodi- 
ties in terms of percent of world total. Ta- 
bles within the statistical summary section 
of this chapter provide details on distribu- 
tion of output of selected major commodi- 
ties by principal producing countries for 
1969-71. 

Nonfuel Mineral Commodities.—Of the 
39 metallic mineral commodities listed in 
table 2, 21 registered increases in produc- 
tion in 1971 compared with 1970 results, 
and declines were registered for the re- 
maining 18. 


Among the 22 industrial nonmetallic 
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mineral commodities for which output 
data are listed in table 2, 14 showed 
higher production levels in 1971 than in 
1970 and 8 registered declines. 

Tables 32 to 50 in the statistical sum- 
mary section of this chapter give details on 
output of selected major nonfuel mineral 
commodities (both metals and nonmetals) 
by major producers for 1969-71. 

Mineral Fuel Commodities.—Preliminary 
data indicate that world production of en- 
ergy commodities in 1971 reached a new 
high in terms of standard coal equivalent 
(SCE), as output of all major crude min- 
eral fuels reached new production highs. 
World output of commercial energy 
commodities4 totaled 7,219 million tons 
SCE, compared with nearly 6,843 million 
ons in 1970 and 6,413 million tons in 
1969. Each of the commercial energy 
sources listed in table 2 registered new rec- 
ord highs in 1971; previous record highs 
for all had been the 1970 levels. In 1971, 
for the fifth consecutive year, crude oil 
ranked as the leading source of energy on 
a percentage basis, and continued to in- 
crease its share of the total, as natural gas 
remained at its 1970 level in terms of 
share of total energy production. Coal de- 
clined to 33.9 percent of total energy pro- 


duction, while hydro-geothermal-nuclear 
power increased slightly as shown in the 
following tabulation: 


Share of total energy 
production (percent) 
Energy source 


1969! 19701 1971 2 

Coal (including lignite) 36.8 35.3 33.9 

Petroleum 40.7 41.7 43.0 

Natural gas 20.2 20.7 20.7 
Hydro, geothermal, and 

nuclear electricity... .. 2.3 2.8 2.4 

Total. 100.0 100.0 100.0 


1 Based on data in United Nations. World Energy 


Supplies 1961-70. Statistical Papers, Series J, No. 15, 
New York, 1972, p. 11. 

? Estimate, based on extrapolation of United 
Nations data for 1970 using world production data 
for listed commodities reported to and published by 
the U.S. Bureau of Mines. 


Among the energy products listed in 
table 2, which include not only the pri- 
mary energy sources but such processed 
items as coke and fuel briquets (mainly 
from coal), available 1971 output data 
show gains for coal, natural gas and crude 
oil, while the processed items registered 
declines. Tables 48, 49, and 50, respec- 
tively, give output of coal, natural gas, and 
crude oil, for 1969—71 by major producing 
countries. 


TRADE 


GENERAL TRENDS 


The aggregate value of world mineral 
commodity trade in 1971 probably ex- 
ceeded that of any previous year, but at 
perhaps a lower percentage increase. Data 
available at this writing were not suffi- 
ciently complete to provide an estimate of 
the 1971 level. However, in 1970, the latest 
year for which data are complete, the esti- 
mated aggregate value of $83,533 million 
of mineral commodity trade exceeded the 
1969 estimate by $12,143 million, an in- 
crease of 17 percent. This represents the 
largest increase recorded over a 12-month 
period in any recent year, and reverses the 
previous years' decrease in growth rate. In 
terms of major mineral commodities' share 
of all commodities traded, mineral com- 
modities in aggregate accounted for an es- 
timated 26.8 percent of the total, compared 
with 26.2 percent for 1969, as indicated in 
the following tabulation: 


Estimated Mineral 
value of all Increase commodities’ 
mineral relative to share of all 
Year commodities previous year commodities 
traded ! (percent) traded 
(million (percent) 
dollars) 
196 53,070 6.4 26.1 
1967...... 56,540 6.5 26.4 
1968. ..... 63,550 12.4 26.6 
19699. 71,390 12.3 26.2 
19700 „533 17.0 26.8 


1 Value estimated from data on mineral commodi- 
ties appearing in table 4, to which have been added a 
factor for all mineral commodities not included in 
that table. T'he factor added is based on comparison of 
complete mineral trade value returns for selected 
countries with data given for these same countries in 
the source for table 4, which includes only the selected 
mineral commodity groups specified in the footnotes 
to that table. This comparison indicates tbat the 
recorded mineral commodities listed in table 4 
represent about 81.5 percent of total mineral com- 
modity trade. 


When contrasted with the previous 
years’ total of world trade in mineral com- 


4 Excludes wood, charcoal, bagasse, animal dung, 
peat, and other minor fuels, although such fuels 
are used as commercial fuels in some countries, 
and in a few nations, account for a significant 
part of total energy consumption. 
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modities, it was apparent that developed 
market economies showed the greatest 
gains in value of trade, both on a percent- 
age basis and in terms of number of dol- 
lars. The developed countries apparently 
caught up with the processsing of mineral 
commodities that had resulted from pre- 
vious expanded output of less industrial- 
ized or developing nations. The increase is 
attributable to the greater flow of mineral 
semimanufactures from developed countries 
to less industrialized nations, with the lat- 
ters requirements for such materials in- 
creasing with expanded production of ores 
and fuels. The rise in the value of mineral 
commodity trade is also due to the contin- 
ued climb of unit prices paid for these 
minerals. 


COMMODITY GROUP TRADE PATTERNS 


A comparison of the value of total world 
mineral commodity export trade for 
1966-70 in terms of the five major mineral 
commodity groups is available in table 4. 
It is apparent that since 1966 a steady in- 
crease has occurred in the total value of 
each commodity division traded, with con- 
siderable variation in the proportion of 
total major mineral commodity trade ac- 
counted for by each of the principal 
groups of these commodities (table 5); 
such differences are due to varying growth 
rates as given in table 6. Crude nonmetals 
continued to account for a declining pro- 
portion of total major mineral commodity 
trade, reaching their lowest proportion of 
the total in 5 years. Ores, concentrates, 
and scrap again showed a higher percent- 
age of the total, that commodity group 
registering the second highest growth rate 
of any major group. In 1970, iron and 
steel accounted for 25 percent of the total 
value of mineral commodity export trade. 
That commodity group continued to ex- 
ceed the previous year's rate of growth, 
registering a 24.7 percent growth rate in 
1970. Though showing a growth rate of 
15.1 percent in 1970 over the 7.8 percent 
recorded in 1969, mineral fuels continued 
to decline in share of total mineral com- 
modities, reaching a lower level than any 
recorded since 1967. However, these per- 
centage differences are small, and mineral 
fuels are still the dominant group in terms 
of share of major mineral commodity 
trade. 


The growth in value of export trade, as 
indicated in table 6, continued to show a 
general increase in the rate of growth of 
all major classes of mineral commodities 
except nonferrous metals, which registered 
a 10.4-percent rise in 1970, compared with 
15 percent in 1969. The aggregate of the 
five major mineral commodity groups 
showed a growth in value of export trade 
of 17 percent for 1970, higher than any 
previous year recorded. In comparing the 
level of growth of the aggregate of major 
mineral commodity groups with the 
growth level of that recorded for total 
commodity export trade in 1970, major 
mineral commodities showed a considera- 
bly larger gain; 17 percent indicated above 
compared with 14.2 percent for all com- 
modities. This reverses the pattern existing 
in 1969, again placing growth of aggregate 
mineral commodities ahead of growth of 
all commodity export trade, and reflecting 
the higher growth rates in minera] fuels, 
and ores, concentrates, and scrap. 


REGIONAL TRADE PATTERNS 


Geographic distribution of world trade 
in major mineral commodity groups 
(metal ores, concentrates and scrap, iron 
and steel, nonferrous metals, nonmetals, 
and mineral fuels) in terms of dollar 
value is indicated in tables 7, 8, and 9 for 
1970, the latest year for which complete 
data are available. Table 7 represents the 
comparison of the aggregate of major min- 
eral commodity trade to trade in all com- 
modities in terms of exports from and ex- 
ports to the regions and countries listed. 
Thus it shows the relative importance of 
total major mineral commodity export 
trade for the world and those geographic 
areas indicated. A more detailed break- 
down of export origins and destinations of 
the five individual major commodity 
groups by area of the world and country is 
indicated in table 8, reflecting to some ex- 
tent regional self-sufficiency or dependence 
for each commodity group. Finally, table 9 
shows the direction of flow of the aggre- 
gate value of major mineral commodity 
trade by selected country and region in 
matrix form. 


6 MINERALS YEARBOOK, 1971 


Distribution of 1970 world trade in 
major mineral commodities in terms of de- 
veloped and developing market economies 


and centrally planned economies is indi- 
cated in the following tabulation: 


Sources of exports ! 


Market economy countries Centrally 


Destination ! planned Total 
Developed * Developing ? economies 
Value in million dollars: 
To market economy countries: 
Developed... ------------------------------- 28,517 20,545 2,378 51,435 
Developing iii 4,917 4,868 583 10,868 
To centrally planned economy countries 1,536 437 4,304 6,277 
CJCöÜ˙§³Ü5L—gf ⅛7»»wõ6d 34, 970 25, 850 7,260 68, 080 
Share of world total in percent: 
To market economy countries: 
Developedd]]ſf!d‚d‚ddd,d,dd SdRIGASS 41.9 30.2 3. 5 75. 6 
Developing 22 7.2 7.2 8 15.2 
To centrally planned economy countries 2.3 .6 6.3 9.2 
fic M Ted 51.4 38.0 10.6 100.0 


Sources and destinations grouped according to United Nations’ practice; developed market economy 


countries are: Australia, Austria, Belgium, 


Canada, Denmark, Finland, France, West Germany, Greece, 


Iceland, Ireland, Italy, Japan, Luxembourg, Netherlands, New Zealand, Norway, Port Fu , Republic of South 


Africa, Spain, Sweden, Switzerland, Turkey, United Kin 
economy countries are: Albania, Bulgaria, People's Repu 


North Korea, Mongolia, Poland, Romania, U.S.S.R. 
tries include all countries not s 


lic of China, Czechoslovakia, East Germany, Hun 
., and North Vietnam: developing market economy coun- 
ifically listed previously in this footnote 


dom, United States, and Yugos Bec centrally planned 


ungary, 


? Previous editions of this table contained the headings industrialized and less developed, which have since 


been retitled as indicated in the present tabulation. 


Data from the above tabulation continue 
to demonstrate the pattern set in 1969. 
The developing market economies, (for- 
merly termed "less developed market econ- 
omies”), as well as the centrally planned 
economies again recorded a decline in 
their share of the total of world trade in 
exports, registering 38 percent and 10.6 
percent, respectively, for 1970, compared 
with 39.1 percent and 11.3 percent for 
1969. In contrast, developed market econo- 
mies (formerly termed "industrialized mar- 
ket economies") registered a substantial 
gain in the share of world trade in exports 
of major mineral commodities, 51.4 percent 
in 1970, compared with 49.6 percent in 
1969. These same countries accounted for 
only a slightly smaller share of export re- 
ceipts (75.6 percent in 1970; 76.8 percent 
in 1969). However, it should be noted that, 
though the percentage share of the world 
total declined for developing and centrally 
planned economies, the actual value of all 
entries in the tabulation increased. It also 
appears that most of the trade indicated 
continued to be between the developed 
market economies; the shares of receipts to 
developing market economies and centrally 
planned economies were 15.2 percent and 
9.2 percent, respectively, in 1970 (14 percent 
and 10.8 percent in 1969.) 


Table 7 illustrates the marked disparity 
between regions in the share of total re- 
gional commodity exports accounted for by 
the major mineral commodities. In the 
Near East, largely as a result of its oil ex- 
ports, the major mineral commodities ac- 
counted for 85.3 percent of total commod- 
ity exports. Other areas registering very 
high shares of total commodity trade ac- 
counted for by minerals include those na- 
tions classified as “Not reported" with 49.3 
percent; other Africa (Africa excluding the 
Republic of South Africa), with 51.9 per- 
cent; and Latin America with 42.3 percent. 
All of these areas, except for "Not re- 
ported," show higher percentages than were 
recorded for the previous year. Countries 
and areas whose major mineral commodities 
accounted for the lowest share of total com- 
modity trade were the United States, with 
11.8 percent, and Communist Asia, which 
registered 6.3 percent; both up from their 
1969 levels. In the case of the Republic of 
South Africa, it should be noted that the 
11.6 percent share of total commodity 
trade reported in the table is based on 
mineral fuels and nonmetals only, and 
thus is not indicative of this nation's true 
position. Addition of value data for gold, 
not included in any figures for commodity 
trade, and of unreported data for South 
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Africa's substantial exports of diamond 
and a variety of metals would raise the 
percentage appreciably. 

In considering table 7, it should be 
noted that most of the trade values indi- 
cated for Europe were taken from a source 
different from that from which the balance 
of the table was derived. This is because 
values in the primary source for certain 
commodities were apparently in error. 
Study of the receipt column ("Exports 
to") under the heading of “Major mineral 
commodities' share of total" shows that the 
variation between areas in percent of total 
imports accounted by major mineral com- 
modities was considerably less than the 
variation in percents for exports. Japan, as 
in 1969, again ranked well ahead of other 
specifically identified minerals accounting 
for 36.5 percent of total commodity trade. 
The percentage of total commodity trade 
accounted for by major mineral commodi- 
ties was 21.9 percent for all countries and 
regions in 1970, compared with 21.3 percent 
in 1969. Most industrialized nations regis- 
tered approximately 21 percent of their 
total receipts as major mineral commodities, 
with the exception of Canada, Republic of 
South Africa, and Australia-New Zealand. 
These nations, because of low population 
densities and sizable undeveloped mineral 
resources, more closely follow the import 
patterns of the developing areas, with 
major mineral commodities accounting for 
11 to 15 percent of total commodity export 
receipts. In 1970 Communist Europe and 
Communist Asia received export shipments 
accounting for 19.5 percent and 24.8 per- 
cent, respectively, of export receipts. As in 
the past year, these data are more nearly 
the result of a low level of nonmineral 
commodity imports rather than from the 
receipt of substantial quantities of major 
mineral commodities. 

Table 8 indicates the relative importance 
of individual mineral commodity groups' 
export and import trade for selected re- 


gions and countries. Comparison with the 
equivalent table for 1969 data shows that 
the most significant changes occurred in 
European exports and imports of iron and 
steel and imports of mineral fuels. As in 
the past, exports from the Near East pro- 
ducers of mineral fuels also showed consid- 
erable gain. No data for 1970 appears for 
metals for the Republic of South Africa, 
and figures are excluded for nonmetals for 
Latin America, the Near East, South Asia 
and the Far East, and Australia-New Zea- 
land. Because a portion of these figures are 
presumably included under "Not reported" 
and thus do increase the world total to an 
appropriate level, the importance of these 
commodities to the specific countries or 
areas is not shown. Gold is also excluded 
as in previous years because of the system 
of reporting used, Standard International 
Trade Classification Revised (SITC-R). 

Destinations of the aggregate of major 
mineral commodities is given in table 9 
and requires little explanation other 
than to note that for two countries, Can- 
ada and Japan, the summation of exports 
to the regions indicated exceeded the 
grand tota] by the amounts listed in the 
footnotes. Also apparent is that no destina- 
tions for Republic of South Africa trade in 
major mineral commodities are available, 
except where value indicated for "Rest of 
world" was taken from the grand total ob- 
tained from the source. 

All tables relating to this section have 
value entered based on the valuation of 
the materials as reported and exclude ship- 
ping costs. Comparison of the total export 
shipment credited to each country or re- 
gion (vertical grand total column on last 
page of table) with total export receipts 
(horizontal grand total line at the bottom 
of each page of the table) will indicate 
the relative position of each area as a net 
importer or net exporter of major mineral 
commodities. 


CONSUMPTION 


NONFUEL MINERAL COMMODITIES 


Despite the lack of data for all commod- 
ities, world consumption of most nonfuel 
mineral commodities, metals, and nonme- 
tals in terms of gross tonnage advanced 
slightly in 1971, based on the performance 


of selected major metals and nonmetals. 
However, consideration of individual com- 
modities indicates that consumption of 
iron ore, the major ore of the metallurgi- 
cal industry, was down from the 1970 
total by 2.2 percent. The 1971 iron ore 
consumption figure of 589 million tons 
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represents the total of 21 nations (table 
10), including all major world producers 
of pig iron except the People's Republic of 
China, and is based on iron ore consump- 
tion in agglomerating plants, blast fur- 
naces, and steelmaking. It should be 
noted that the 1971 consumption given is 
compiled in some part on estimates. Of 
the total iron ore consumed, about 7 mil- 
lion tons was used directly in steelmaking; 
approximately 40 percent of the iron ore 
was treated in agglomerating plants prior 
to being fed to blast furnaces; the balance, 
amounting to over 57 percent of the total, 
was fed to blast furnaces and other facili- 
ties for production of pig iron and other 
products with or without agglomeration. 


Paralleling the situation in iron ore was 
the world consumption of iron and steel 
scrap. However, insufficient information ne- 
cessitated the estimation of totals for sev- 
eral of the 23 countries listed in table 11. 
Nonetheless, data now available indicates 
that 1970 world scrap consumption was 262 
million tons, a revision of the 264 million 
published in the previous edition of this 
chapter. The revision indicates a slight 
decline in scrap consumption over the 
high for 1969 rather than an increase as 
previously reported. The 1971 total is es- 
timated at approximately 247 million tons, 
again a decline from revised 1970 figures, 
reflected in part by the exclusions of scrap 
in particular industries as indicated in the 
footnotes to table 11. + 


World consumption data for five selected 
major nonferrous metals is given in table 
12. Except for copper, which declined by 
less than 1 percent (25,000 metric tons), 
all metals registered increases over 1970 
consumption levels. Aluminum in particu- 
lar continued to show strong increases; the 
1971 total of 10 million tons exceeded the 
1970 figure by 801,000 tons. This is double 
the increase recorded for the 1970 con- 
sumption figure of approximately 400,000 
tons over 1969. More modest increases were 
registered for lead, zinc, and tin, with zinc 
reversing the downward trend begun the 
previous year. Lead continued the steady 
increase that has characterized that metal's 
annual consumption for the past decade, 
and tin consumption was up modestly over 


the 1970 level. 


Although data on a worldwide basis for 
consumption of most nonmetallic mineral 
commodities are not available, it is reason- 


able to assume that major commodities in 
this group, limestone, cement, and ferti- 
lizer materials, again advanced in 1971. 
Sulfur, traditionally a major commodity in 
its own right, appears to be losing its posi- 
tion, as pollution control regulations are 
enforced and subsequent demand for the 
commodity is reduced. World consumption 
of nitrogen fertilizer for the 1970/71 ferti- 
lizer year (July 1, 1970-June 30, 1971) was 
reported at 32 million tons, approximately 
a l-percent increase over the previous 
years’ consumption total, but considerably 
down from the 7.3-percent increase regis- 
tered in the fertilizer year 1969/70. Sub- 
stantial increases were also registered for 
phosphate and potash fertilizer consump- 
tion in 1971. Phosphate consumption (con- 
tained P205) increased by 6.7 percent to 21 
million tons, and potash consumption in 
terms of K2O equivalent increased by 5.1 
percent to 17 million tons.5 


MINERAL FUEL COMMODITIES 


In 1970, the latest year for which reason- 
ably complete returns are available, total 
world consumption of mineral fuels (coal, 
oil, and natural gas) and primary electric 
power (that power produced by means 
other than the burning of the aforemen- 
tioned fuels) was 6,843 million metric tons 
SCE. Assuming a similar performance to 
continue as in the past several years, it 
may be expected that the 1971 total world 
energy consumption also increased at a 
comparable rate. The 1970 level of energy 
consumption as previously defined in- 
creased 6.7 percent over the 1969 level of 
6,413 million tons SCE. Table 13 details 
energy consumption by major source (solid 
fuels, liquid fuels, natural gas, and pri- 
mary electric power) and by continental 
divisions for the years 1966-70 as reported 
by the Statistical Office of the United Na- 
tions. Examination of data in the table in- 
dicates that liquid fuels, again as in the 
past 4 years, were the main source of en- 
ergy for the total energy consumed, 41.7 
percent in 1970, compared with 40.7 per- 
cent in 1969. Solid fuels remained second 
behind liquid fuels, accounting for 35.3 
percent of the total. 


Despite the status of solid fuels as a 
greater source of energy than gas, the rate 


š The British Sulphur Corp. Ltd. Statistical 


Supplement No. 4, November-December 1971, 


London, 1972. 
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of increase of the latter was considerably 
larger; 9.4 percent in 1970 compared with 
a 2.4-percent rate of increase of solid fuels, 
reflecting the increasing reliance on natu- 
ral gas as a less expensive (in terms of ca- 
loric value and pollutant content) energy 
source. The growth rate of liquid fuels 
nearly matched that of natural gas at 9.3 
percent over the 1969 total. In terms of 
total energy consumption, primary electric- 
ity accounted for less than 2 percent de- 
spite technological advances for harnessing 
tidal and thermal energy. 


Analysis of data in table 13 from a re- 
gional viewpoint shows little variation 
from the previous years' distribution. The 
most notable exception occurred in West- 
ern Europe, where higher output and siz- 
able imports of natural gas increased con- 
sumption of that commodity by 35 percent. 
Near East natural gas consumption, al- 
though remaining low, nearly doubled in 
1970. Solid fuel consumption for Western 
Europe declined by 3.3 percent, the decrease 
being more than compensated for by a 
13.7-percent increase in liquid fuel consump- 


tion and the above mentioned natural gas 
consumption. Overall comparison of the 
regions indicated. in terms of solid fuel con- 
sumption reflects the continued pattern of 
higher coal utilization by developing areas 
and in particular the centrally planned 
economies. Both the European and Asian 
groups of the centrally planned economy 
countries increased solid fuel consumption 
by 3.8 percent and 8.5 percent, respectively. 
European centrally planned economies in- 
creased their levels of consumption of 
liquid fuels and natural gas, much of the 
supply of such fuels originating in the 
U.S.S.R. The Far East accelerated that re- 
gion's rate of consumption of liquid fuels, 
16.5 percent in 1970, compared with 15.7 
percent in 1969, again chiefly as a result of 
Japan's continued industrial growth. 

From the viewpoint of per capita con- 
sumption, each of the world regions listed 
recorded gains, indicating more even distri- 
bution of world energy consumption. Af- 
rica, which showed no change during 1969, 
edged upward marginally in 1970. 


RESERVES, RESOURCES, AND EXPLORATION 


In view of recent concern with regard to 
shortages of mineral commodities and min- 
eral fuel commodities and the impact such 
shortages may have on energy demand and 
consumption, it is pertinent to examine 
several aspects of the reserve situation of 
several major mineral commodities. Also 
indicated will be some possible trends and 
developments that may be concluded from 
production and consumption of these ma- 
terials, particularly as they may affect min- 
eral commodity movement. 

First, to narrow the range of possible in- 
terpretations and to limit the inclusion of 
deposits that would otherwise cause a mis- 
representation of the estimated quantity of 
reserve of a given commodity, the term 
"reserve" is used to mean a deposit that is 
economically recoverable at present prices 
using current technology. This will exclude 
low-grade ore deposits or inaccessible de- 
posits, which, with the absence of economi- 
cal technology for concentrating or exploit- 
ing the ore, are relegated to the category 
of resource. This is to say that such ore 
deposits, with later advanced retrieval and 
refining methods and with greater demand 
and competitive prices on the world mar- 


ket, may enter the reserve category, but for 
the purpose of maintaining the definition 
used heit they are considered resources. 
Coal is the most obvious example, with 
the quantity for anthracite and bituminous 
given in table 14, certainly to be consid- 
ered a low estimate if much of the coal 
currently known to exist in the U.S. S. R. 
but not usable under the definition given 
above, were included in the total. 

The U.S. Bureau of Mines estimates of 
world reserves of several major mineral 
commodities in 1971, distributed by market 
economy and centrally planned economy 
countries, with some detail on major coun- 
tries, are given in table 14. In terms of per- 
centage of the world total reserves of the 
selected commodities, those of the princi- 
pal market economy countries indicated, 
together with those of the centrally 
planned economies, generally account for 
over 70 percent of the total. The major 
exceptions to this generalization are natu- 
ral gas and sulfur. In the case of natural 
gas, 625,616 billion cubic feet are ac- 
counted for by other unspecified market 
economy countries, and for sulfur the Near 
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East countries account for 472 million 
tons. 

The Republic of South Africa and 
Southern Rhodesia claim the greatest por- 
tion of the world’s total reserve of chrom- 
ite, nearly 96 percent. It is worth mention- 
ing at this point that manganese has been 
excluded due to changes arising from revi- 
sions in U.S.S.R. reserves; indications are 
that the Republic of South Africa may ac- 
count for a substantially greater portion of 
the total than previously believed. 


As in the case of chromite, over 90 per- 
cent of the world reserve total of moly- 
bdenum, tungsten, coal (anthracite, bitu- 
minous, and lignite), phosphate rock, and 
potash is distributed among the individual 
market economy countries indicated and 
the centrally planned economies. In view 
of the U.S.S.R.’s position in terms of land 
mass and estimated reserves of individual 
commodities, it may be assumed that So- 
viet reserves account for a substantial por- 
tion of the totals under the column titled 
“Centrally planned economies.” Specifically, 
in the instance of natural gas, approxi- 
mately 423,000 billion cubic feet of reserve 
are located in the U.S.S.R. A notable ex- 
ception is nickel, with Cuba claiming 16 
million tons of the world’s reserve of that 
commodity. 


Exploration in progress during 1970 and 
1971 resulted in discoveries of a number of 
varied deposits, some indicating substantial 
reserves that will affect the region's posi- 
tion in the world as a reserve area, as well 
as the world total of mineral reserves. Bra- 
zil, the leading world producer of colum- 
bium in 1969 and 1970, claims reserves 
totaling 300 million tons of the mineral, 
making it the dominant potential source of 
that commodity. New Zealand reportedly 
has located an estimated 50-million-ton 
gabbro deposit containing substantial 
quantities of magnetite, ilmenite, and va- 
nadium pentoxide. Further analysis is ex- 
pected, as well as careful decision making 
as to the feasibility of exploiting the de- 
posit, particularly since it lies in the heart 
of Fiordland National Park. Smaller re- 
serves of asbestos, fluorspar, and iron ore 
have also been claimed by Colombia, Mo- 
rocco, and Mexico, respectively. 


Africa, as has been proven in the past, 
continues to remain a region of high-yield 
expectancy of mineral ores. Considerable 
attention is being focused on Malawi, 


which appears ripe for discovery of miner- 
als because of the geography of the region 
and because of the proved and possible re- 
serves in the surrounding countries of 
Zambia, Mozambique, and Tanzania. For- 
merly bypassed during exploration booms 
in Rhodesia and Mozambique, present 
modest exploration taking place in the 
Mount Mlanje area indicates reserves of 
approximately 60 million tons of bauxite 
ore. Once believed an area too inaccessible, 
lacking inexpensive power supply, and 
having faced stiff competition from the 
discovery of large bauxite deposits in Aus- 
tralia, the time and circumstances make 
the region much more favorable for ex- 
ploitation. In addition to the bauxite, de- 
posits of nickel, columbite (pyrochlore), 
and titanium (ilmenite) are being investi- 
gated, as well as the possibility of diamond 
production from the kimberlite and al- 
luvial areas. A rare earth deposit at Kan- 
gonkunde Hill is also being investigated 
for its monazite and strontianite content. 
Substantial deposits of apatite have been 
located at Tundulu, near Mount Mlanje; 
preliminary estimates show 2,225,000 tons 
of the ore. Pyrite deposits totaling 2.3 mil- 
lion tons are also indicated, and a 7,100- 
square-mile area near Salima and along 
the eastern shore of Lake Malawi shows 
beach sands with mineral content of il- 
menite, rutile, monazite, and zircon. 


In Ghana, prospecting has resulted in a 
find of an estimated 88-million-ton reserve 
of bauxite ore at Kibi in the eastern re- 
gion, and a 150-million-ton deposit of the 
ore has been located at Nyinahin in the 
Ashanti region. The possibility of exploita- 
tion of offshore oil near Saltpond is being 
investigated to determine if the quantity is 
commercially viable. Zambia is also pro- 
ceeding with exploration of copper, ura- 
nium, and diamonds. Romania, with its oil 
exploration and evaluation capabilities, has 
been approached by both Zambia and Ni- 
geria to aid in the search for oil. Nigeria 
is particularly anxious to assume its for- 
mer position as the second largest pro- 
ducer in Africa and the tenth largest in 
the world by exploiting reserves located 
during the course of civil strife, but which 
then could not be developed. Additional 
exploration is believed necessary, for the 
problem in Nigeria, as in Romania and 
the U.S.S.R., is finding additional reserves 
of oil and gas to maintain continued 
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efficient use of refinery capacity. In partic- 
ular, the U.S.S.R. is faced with a declining 
discovery rate of new oil reserves to match 
production rates. 

The interest in maintaining data on re- 
serves of minerals due to fluctuations in 
demand for the various commodities, com- 
bined with pressure from environmental 
and pollution control groups has necessi- 
tated a reexamination of the resource base. 
Though generally always originating and 
maintaining itself in a limited geographic 
area, legal restraints, and output-consump- 
tion factors may affect the use or neglect 
of a commodity worldwide. Such is the 
case with sulfur and metal scrap. Particu- 
larly in the United States, concern for in- 
creases in sulfur and lead pollutants may 
result in more extensive elimination of 
those two elements during product refining 
and consumption. Fulfillment of regula- 
tions limiting sulfur and lead content in 
exhaust emissions coupled with retrieval of 
lead from storage batteries and other 
sources, will increase the available quanti- 
ties of these two commodities. The stock- 
pile resulting from the purification will 
probably, in the case of sulfur, greatly re- 
duce or eliminate the need for any im- 
ports or production of sulfur-bearing ores 


except in specific areas, as in the case of 
the Territory of South-West Africa. In this 
instance, the Territory of South-West Af- 
rica sulfur requirements are still firm, and 
recent exploitation of a sulfur find is to be 
used to offset imports from Spain. 

Of even greater significance is the use of 
metal scrap, particularly iron and steel 
scrap and also including aluminum, cop- 
per, zinc, cadmium, and titanium chip. 
The available quantities of these varies as 
with other commodities, but as alluded to 
previously, their stature is becoming less a 
nonusable material and more a reserve. 
Though no figures are available in regard 
to world reserves of iron and steel scrap, 
200 million tons of the metal were con- 
sumed in 1965, compared with 90 million 
tons in 1950. Consumption in 1970 
amounted to about 265 million tons. With 
the growing use of Linz-Donawitz furnaces 
and similar converters and improved meth- 
ods and demand for scrap collecting, prep- 
aration, and transport, the position of 
scrap in terms of a valuable reserve is 
gaining importance. If development of 
electric furnaces continues to grow, the 
need for scrap can be expected to increase 
correspondingly. 


INVESTMENT 


Comprehensive data on worldwide in- 
vestment in the mineral industry are not 
available; partial data on investment in se- 
lected geographic areas and within a few 
major commodity sectors of the total in- 
dustry are outlined in this section and in 
the related tables. The most notable geo- 
graphic omission is that of the centrally 
planned economy nations—the U.S. S. R., 
other East European countries, and the 
People's Republic of China. Also notable is 
the exclusion of investment by West Euro- 
pean nations and Japan in the commodity 
sector of nonferrous metals. Although 
available data are inadequate as a base for 
extrapolation to estimate worldwide invest- 
ment, they at least are illustrative of the 
continued expansion of the industry as a 
whole and reflect, at least for the non- 
Communist nations, the general rate of 
growth. 

Table 15 summarizes steel industry in- 
vestment expenditures for countries and 
country groups within the Organization for 


Economic Cooperation and Development 
(OECD). Unfortunately, data for 1971 
were not available at this writing, thus 
nothing significant can be added to the 
comments provided in the previous edition 
of this chapter. Briefly summarizing these 
comments, 1970 investment expenditures at 
$6,549 million were 24.9 percent greater 
than those of 1969; this very substantial 
increase was attributed to increased steel 
demand in late 1968 and 1969, the neces- 
sity for increasing productivity and product 
quality to maintain competitive position, 
and sharply rising construction-installation 
costs. Geographically, Japan's 1970 invest- 
ment growth was numerically the greatest, 
followed by that of West Germany ($307 
million in 1969, $627 million in 1970 out 
of the EEC total in table 15). Most nations 
covered in the table however registered 
gains, with the United States and the 
Netherlands (included in the EEC total) 
being the only countries registering de- 
clines. 
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Table 16 summarizes non-Communist 
world petroleum industry capital expendi- 
tures and exploration expenses for 1969- 
71, distributing the totals on a geo- 
graphic basis, and table 17 provides the 
distribution of the same totals on the basis 
of the various sectors of the industry. In 
1971, overall capital expenditures and ex- 
ploration expenses were 8.1 percent higher 
than those of 1970, slightly lower on a 
percentage basis than the 8.7-percent in- 
crease recorded for 1970 over the 1969 level, 
but considerably ahead of the 2.7-percent 
increase between 1968 and 1969, and quanti- 
tatively $20 million greater than the 1969- 
70 increase. 

The geographic distribution of invest- 
ment in 1970 and 1971 was as follows in 
percent of the non-Communist world total: 


Percent of total 


Area 
1970 1971 

United States 41.4 34.3 
Other Western Hemisphere....... 14.1 15.5 
Western Europe 15.7 18.2 
Aliis -— o m- y need 4.1 4.9 
Near Eat. 2.9 8.8 
Far East... ------------------- 10.2 11.4 
Unspecified 11.6 11.9 

/Cö§«ð— ² 100.0 100.0 


The relative ranking of the listed areas re- 
mained unchanged, but their percentage 
shares varied sharply, particularly the de- 
cline in the share of total accounted for by 
the United States. 

Reviewing the changing growth rates on 
a geographic basis, all areas except the 
United States registered higher investment 
levels in 1971 than in 1970, with the great- 
est percentage increases occurring in the 
cases of the Near East, up 42.3 percent; 
Africa, up 26.4 percent; Western Europe, 
up 25.7 percent; and the Far East up 20.5 
percent. Lesser gains were recorded for the 
Western Hemisphere excluding the United 
States, up 18.8 percent, and the regionally 
undistributed investment in tanker con- 
struction, up 11.1 percent. By way of com- 
parison, the growth rates for these areas 
between 1969 and 1970 were as follows: 
Near East, down 21.2 percent; Africa, 
down 2.2 percent; Western Europe, up 29 
percent; Far Fast, up 35.4 percent; West- 
ern Hemisphere less United States, up 1.7 
percent; and tanker construction, up 26.9 
percent. Of all areas listed in the table, 
only the United States itself showed de- 
clines both between 1969 and 1970 and be- 


tween 1970 and 1971, the former a modest 
2.1-percent decline, the latter a 10.4-per- 
cent decline. This latter decline because of 
the significant size of the base from which 
it occurred was wholly responsible for the 
fact that the non-Communist world total 
growth rate was only 8.7 percent between 
1970 and 1971—all other areas registered 
increases substantially larger than the 
world average. 

It is possibly worthy of note that the 
growth rate in tanker construction invest- 
ment fell off significantly in 1971, appar- 
ently as available haulage capacity in su- 
pertankers completed and under construc- 
tion began to approach the level of demand 
for such vessels. 


Reviewing expenditures of the non-Com- 
munist world petroleum industry by in- 
dustrial sectors (table 17), expenditures 
for crude oil and natural gas production 
once again headed the list, accounting for 
28.1 percent of the total, with capital ex- 
penditures for refining ranking second 
with 20.5 percent, followed by: marketing, 
14.6 percent; marine facilities, 12.4 percent; 
chemical plants, 6.6 percent; exploration 
expenses, 6 percent; pipelines, 5.2 percent; 
and natural gasoline plants, 3 percent, 
with miscellaneous expenses accounting for 
the remainder. Although these percent- 
ages differed from those recorded for 1970, 
the differences were not sufficient to 
change the relative ranking of the various 
sectors. 


Table 18 details U.S. direct investment 
in, and earnings and income from, mining, 
smelting and metal refining, and petro- 
leum industry activities in foreign areas 
for 1971, with world totals for 1968, 1969, 
and 1970 provided for comparison. The 
overall growth rate of this investment in 
mining, smelting and metal refining was 
8.9 percent between 1970 and 1971, exceed- 
ing both the 1968-69 growth rate of 4.4 
percent and the 1969-70 growth rate of 8.7 
percent, but falling short of the 11.5-per- 
cent increase registered between 1967 and 
1968. In the case of petroleum investment, 
the 1971 level was 11.7 percent above that 
of 1970, compared with the 9.2-percent in- 
crease registered in 1970 with respect to 
the 1969 level, 5.3 percent indicated for 
1969 with respect to 1968, and the 8.6-per- 
cent increase between 1967 and 1968. 


On a regional basis, U.S. mining, smelt- 
ing, and metal refining investment showed 
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declines between 1970 and 1971 in Latin 
America and the Far Fast, but increases 
elsewhere more than compensated for these 
declines, and the total level increased. In 
the case of petroleum industry investment, 
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declines were registered in the Near Fast 
(an almost insignificant drop) and in the 
Far East and Pacific, but increases in other 
geographic areas here also more than com- 
pensated and the total advanced. 


TRANSPORTATION 


MARINE TRANSPORT 


Three major classes of ocean going ves- 
sels are engaged in the transport of min- 
eral commodities: oil tankers, bulk carriers, 
and freighters. Table 19, derived from a 
U.S. Maritime Commission report, lists 
these three classes individually and sum- 
marizes the world's total merchant fleet in 
terms of number of vessels and tonnage. In 
the case of each of these major classes, not 
all of the vessels listed are involved wholly 
or even partly in transporting mineral 
commodities. Tankers, which are devoted 
mainly to trade in crude oil and refinery 
products, also move some chemicals and 
products such as molten sulfur and whale 
oil. Bulk carriers, heavily engaged in the 
movement of metal ores, cement, and ferti- 
lizers, also move substantial quantities of 
bulk agricultural products. Freighters are 
not primarily engaged in mineral commod- 
ity shipment but nonetheless move sizable 
quantities of metal ingots and semimanu- 
factures as well as some ores and concen- 
trates. 

In 1971, total world shipping of tanker 
and dry cargo was 2,707 million metric 
tons, an increase of 3.8 percent over the 
previous years’ total of 2,608 million me- 
tric tons. Loadings of tanker cargo in- 
creased 6.6 percent over the previous year, 
but dry cargo tonnage exceeded the 1970 
total by only 0.3 percent. The major move- 
ment in tanker cargo was in crude oil. 
Table 20 indicates the trend in tanker and 
dry cargo loaded and unloaded in interna- 
tional ports over a 5-year period. 

Regional patterns of tanker cargo move- 
ment for 1971 indicate that the oil produc- 
ing countries of the Near East continued 
to have the largest effect on international 
shipping. In fiscal year 1971, 768 million 
metric tons of tanker cargo was loaded, a 
16-percent increase of 106 million metric 
tons over 1970. The Near East oil produc- 
ers have registered an average of 13 per- 
cent annual increase in tanker loadings 
since 1967. Significantly lower totals were 
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reported by other oil producing nations 
with some, such as Venezuela and the 
United States indicating their first reversal 
in cargo loadings in several years. In con- 
trast to this, in 1971 developed market 
economies showed a 6.1-percent increase in 
unloadings of tanker cargo, exceeding the 
1970 total by 69 million metric tons. West- 
ern Europe, Canada, and the United States 
continued to show increases in this area. 
The Soviet Union and the Eastern Euro- 
pean nations registered 12.5- and 31.2-per- 
cent increases in loadings and unloadings, 
respectively, for fiscal year 1971, but with 
substantially lower quantities than any 
other region. Table 21 lists the loading 
and unloading of tanker cargo by year and 
region on a tonnage basis; table 22 indi- 
cates similar movement for dry cargo ton- 
nage. 

Data on a worldwide basis as to the 
share of mineral commodity trade in total 
commodity movement in 1971 is unavaila- 
ble. However, in fiscal 1971, 60 percent by 
weight of all goods transiting the Panama 
Canal were mineral commodities. On the 
basis of this figure, it may be inferred that 
mineral commodities’ share of the total 
world movement of goods is even higher, 
because of the fact that the dimensions of 
the Canal's locks exclude the growing pro- 
portion of tankers and bulk carriers that 
are accounting for a larger percentage of 
mineral commodity movement. 

The world merchant fleet 6 at yearend 
1971 totaled 20,544 vessels with a gross 
tonnage of 230,302,000 tons and a dead- 
weight tonnage of 361,739,000 tons, in- 
creases of 2.8, 8.9, and 10.6 percent, respec- 
tively, over 1970 totals. The percentage 
increases registered for the total merchant 
fleet during 1971, except for number of 
vessels, exceeded those recorded since 1967. 

Although increases were recorded for all 
classes of vessels comprising the merchant 
fleet in all categories of measurement ex- 
cept deadweight tonnage, the percentage 


8$ Oceangoing steam and motor ships of 1,000 
gross tons and over. 
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increases between the various ship classes 
were radically different. Tankers and bulk 
carriers, which have consistently recorded 
gains in both number of vessels and ton- 
nage, continued to show growth. The 
number of freighters increased over five 
times the amount brought into service be- 
tween 1969 and 1970. Other vessels (pas- 
senger-cargo, passenger-refrigerated cargo, 
and refrigerated freighters) remained 
nearly stable in number and gross tonnage, 
but declined slightly in deadweight ton- 


nage. Distribution of the world merchant 


fleet by vessel type continued to shift in 
1971, with tankers and bulk carriers ac- 
counting for an increased share in both 
numbers and tonnage. 


Tankers.—The world tanker fleet in- 
creased by almost 200 vessels in 1971, ex- 
ceeding that for any of the previous 6 
years. Most of the vessels were supertank- 
ers, reflecting the continued expansion of 
these vessels in the light of uncertainty in 
the reopening of the Suez Canal. The total 
tanker fleet between yearend 1970 and 
yearend 1971 increased by 4.7 percent in 
number of vessels, 11.4 percent in gross 
tonnage, and 13.1 percent in deadweight 
tonnage; comparable figures for the pre- 
vious corresponding period were 3.9, 11.9, 
and 14.1 percent, respectively. 


The average gross tonnage of tankers in 
service increased from 21,006 tons in 1970 
to 22,366 tons in 1971; in terms of dead- 
weight tonnage the increase was from 
36,171 tons to 39,087 tons. By way of com- 
parison, in 1966 the average gross tonnage 
was 16,343 tons, and the average dead- 
weight tonnage was 25,768 tons. On a ton- 
nage basis the growth recorded exceeded 
that registered for any of the previous 6 
years, with the percentage increase slightly 
lower than that for 1970. The emphasis on 
larger tankers is particularly noticeable 
when examined by various size groups, es- 
pecially when data on existing vessels are 
compared with those for planned new con- 
struction. Table 23, compiled from a 
source other than the U.S. Maritime Com- 
mission (and thus differing slightly in to- 
tals given by that source and appearing 
elsewhere in this section), indicates that 
the total world's tanker fleet amounted to 
over 175 million deadweight tons, with an 
additional 88.6 million tons in progress or 
on order at yearend. In 1971, vessels in 
service in the 205,000-to 285,000-million-ton 


class accounted for 42.5 million tons, while 


those of the same weight class in progress 
or on order totaled 65.2 million tons, 73.6 
percent of the projected increase. Tankers 
over 205,000 tons accounted for 25.5 per- 
cent of the total fleet in operation in 1971, 
compared with 20.9 percent in 1970 and 
none in 1966. When and if additions un- 
derway or on order at yearend 1971 are 
completed, and discounting reductions in 
deadweight tonnage owing to losses, scrap- 
pings, and other deletions from the roster 
of vessels in service at yearend 1971, 67.4 
percent of the tanker fleet will be in ships 
over 125,000 tons. 

The changeover in the world tanker 
fleet continued at a slightly slower pace in 
1971 than in 1970, and is reflected in the 
total tonnage of vessels by age groups. The 
following tabulation compares the 1971 
distribution of total tonnage by age groups 
with that recorded for 1970: 


Percent of total 


tonnage 
Year of completion 

1970 1971 

Up to yearend 1945... 3.8 8.1 
1946—-50b0b00 L 222.222.2.2. 127 1.4 
ISBI-58.. t ee nn ee ak 9.2 9.5 
1956-00... ⅛ð ee 18.9 16.8 
1961-65... ee ee 3d 22.7 20.1 
1983 ͥ ͥenʒ́niůini cee ee Sie 43.7 50.4 
Source: British Petroleum Co. Ltd. BP Statistical 


Review of the World Oil Industry —1971. Bayard 
Press, London, 1971, p. 14. 
The word tanker fleet at yearend 1971 in 
terms of the flag of registry ranked in 
order of national aggregate deadweight 
tonnage was as follows: 


Dead- 
Number weight 
Country of tonnage 
vessels (thousand 
tons) 

Liberia 777 42,518 
United Kingdom 451 24,065 
// 8 388 19,299 
Norway- 22 ott ewe 373 19,158 
GIOCO. 2 n os eet ec dda 233 8,565 
United States 291 8,050 
Fiese. 134 7,448 
Panama- ------------------ 183 5,848 
USSR- sei et oie epe 419 5,301 
TOW oe eet dm 207 5,119 
Germany, West 69 3,457 
Netherlands 93 8,396 
Sweden 77 3,135 
Denmark- ----------------- 60 2,959 
Sn eet 106 2,708 
GGG ]˙»- enemies 570 12,170 

Total. 64s 4,431 178,196 


Bulk Carriers.—The world bulk carriers 
fleet increased by 264 vessels in 1971, an 
8.0-percent rate of increase, compared with 
7.5 percent for 1970. The growth rate for 
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bulk carriers in gross tonnage and dead- 
weight tonnage exceeded that of any other 
vessel class, registering gains of 16.5 and 
17.9 percent, respectively, compared with 
the 1970 rate of increase of 18.1 and 14.1 
percent for the same tonnage categories. 

As previously noted, this class of vessels 
includes both those hauling crude minerals 
and concentrates and those hauling bulk 
agricultural products. However, the in- 
creased growth is attributed chiefly to ad- 
ditions of large ore carriers and of large 
combination  (ore-oil-other material) car- 
riers. Although Maritime Commission data 
do not distinguish mineral commodity ori- 
ented bulk carriers from those engaged in 
agricultural trade, other sources indicate 
that at yearend 1971, 21.5 million dead- 
weight tons of combined carriers were in 
building progress or on order. No informa- 
tion is presently available as to the total 
number of combination carriers presently 
in service; however, 20.8 million tons of 
these vessels were in the building stage or 
on order by yearend 1970, and it is reason- 
able to assume that a substantial number 
of these vessels were active by yearend 
1971. 

The average size of bulk carriers has 
shown a marked increase. By yearend 1971, 
the average gross tonnage of bulk carriers 
was 17,014 tons, compared with 15,978 tons 
in 1970 and 10,967 tons in 1966. Compara- 
ble figures for deadweight tonnage in the 
same time periods are 28,267, 26,125, and 
16,762 tons, respectively. 

The total number of bulk carriers in 
service, as well as the total of the aggre- 
gate deadweight tonnage of such vessels 
under the major flags of registry for 1971 
are indicated in the following tabulation: 


Dead- 
Number weight 
Country of tonnage 
vessels (thousand 
tons) 
Liberiss ves ee 662 23,123 
JSDRE- LL eee 481 15,958 
Norway - ------------------ 364 13,625 
United Kingdom 30 7,744 
r. ese edt 228 5,005 
ISI! ⁵⁵ see 131 3, 788 
Germany, West. .......... 87 3,271 
weden 82 2, 852 
Rfánce. o o vl w 64 1,576 
Ih 8 43 1, 508 
Panama..................- 80 1,206 
SDall. eò]ꝶaã7 t-ec ee Chou 36 852 
HE LENDER 132 852 
Denmark 27 769 
United States 34 724 
Otpfe ties 461 8,114 
T Otalie oe uen 3,218 90,962 


Freighters.—By yearend 1971, freighters 
accounted for 54 percent of the total num- 
ber of vessels of the world’s merchant fleet, 
28 percent of the aggregate gross tonnage, 
and 24 percent of the aggregate dead- 
weight tonnage. Compared with tankers 
and bulk carriers, a much smaller propor- 
tion of the total number of these vessels is 
engaged in moving mineral commodities; 
nonetheless mention of this class of ship is 
in order since they are the prime class of 
Ocean carrier for processed mineral goods, 
particularly metal smelter and mill prod- 
ucts. Although the number of new freight- 
ers put in service at yearend 1971 was con- 
siderably higher than the previous year, 
the growth is still far less than that of 
tankers and bulk carriers. Aggregate gross 
tonnage increased by 879,000 tons, com- 
pared with 199,000 tons for the previous 
year. Deadweight tonnage amounted to an 
additional 877,000 tons, over four times 
greater than the increase registered for 
1970. 

Freighters again showed a modest in- 
crease in tonnage size, from an average of 
5,742 gross tons, and 7,949 deadweight tons 
in 1970 to 5,772 gross tons and 7,959 dead- 
weight tons in 1971. 


The following tabulation lists the princi- 
pal nations of registry of freighters in 
order of their share in the aggregate dead- 
weight tonnage of the total world freighter 
fleet at yearend 1971: 


Dead- 
Number weight 
Country of tonnage 
vessels (thousand 
tons) 
United States 857 9,656 
Fil 1,193 9,314 
USSR et ee 1,204 7,557 
Greece 848 7,447 
United Kingdom 773 7,010 
Germany, Weste 731 5,896 
e ounces 517 5,184 
Norway 405 3,213 
Panama- - «⅛’˙·ꝛ»⅛ł! mh. 423 2, 604 
Netherlands 299 2, 546 
Idas incus. 180 1. 821 
Other- .------------------- 3,665 26,557 
r 11.095 88,305 


PANAMA AND SUEZ CANALS 


In 1971 the Panama Canal again regis- 
tered a record level of commodity transit. 
However, of the grand total of 120,534,000 
tons of cargo passing through the canal in 
vessels classified as commercial ocean traffic, 
73,355,000 tons consisted of mineral com- 
modities. This represents a decrease of .3 
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percent from the previous year's total of 
mineral commodity tonnage, although min- 
eral commodities as a group still accounted 
for the greatest proportion, 60.9 percent, of 
total commodity tonnage. The lower num- 
ber of transits through the Panama Canal 
in 1971, down 175 from the previous year, 
is attributed mainly to the reduced num- 
ber of U.S. Government transits, which re- 
turned to its approximate pre-Vietnam 
level. Mineral commodity movement and 
its importance in Panama Canal activity is 
summarized in the following tabulation: 


Fiscal years 
1969 1970 1971 
Number of transits: 
Commercial ocean 
traffic. _________- 18,150 18,658 14,020 
Other traffic........ 2,177 1,865 1,828 
Total.. --.------ 15,327 15,523 15,348 
Cargo moved (million 
metric ton3): 
Commercial ocean 
traffic: 
Mineral com- 
modities 63.9 12.5 72.2 
Other com- 
modities..... 39.1 43.6 48.3 
Subtotal..... 103.0 116.1 120.5 
Other traffic, all 
commodities. .. _ - 7.5 4.7 2.4 
Totalll. 110. 5 120. 8 122.9 


A breakdown of commercial ocean traffic 
through the canal for the years 1970 and 
1971, in terms of vessel type, cargo ton- 
nage, number of transits, direction of 
movement (Atlantic to Pacific, Pacific to 
Atlantic), and by status of the vessel (in 
ballast or laden) is given in table 24. A 
further detailed tabulation of specific min- 
eral commodities and commodity groups by 
direction of movement over a 3-year pe- 
riod is listed in table 25. 

The movement of mineral commodities 
from Atlantic to Pacific accounted for 71.5 
percent of total Panama Canal traffic, 
down 1,322,000 tons from 1971. The reduc- 
tion in tonnage from Atlantic to the Pa- 
cific was nearly compensated for by in- 
creased shipments from the Pacific to the 
Atlantic, up 1,008,000 tons, with coal and 
coke, steel semimanufactures, and bauxite 
showing the greatest gains. However, steel 
semimanufactures, still the dominant com- 
modity group, continued to account for 
the greatest proportion of Atlantic bound 
tonnage; 31.5 percent in 1971, compared 
with 31.9 percent in 1970. As in the past 


coal and coke and petroleum (crude and re- 
fined) were the dominant commodities in 
transit destined for the Pacific; in 1971, 
coal and coke together accounted for 42.9 
percent of the total, and petroleum, for 
27.5 percent. 

With little prospect for settlement of 
disagreements in the Arab Republic of 
Egypt and Israel conflict, the Suez Canal 
continued to have a negative influence on 
marine mineral transport patterns, as the 
Canal remained closed for the fourth full 
year. Dependence on the Suez Canal for 
the movement of much needed crude oil, 
if and when it reopens, appears to be de- 
creasing with the threat of continued hos- 
tilities in the region and the change to 
supertankers. Persian Gulf oil deliveries to 
European markets continued to increase 
and except for shipments moving overland 
by pipeline from the producing areas to 
Eastern. Mediterranean ports, which are 
limited by pipeline capacity, the entirety 
of such oil shipments were forced into the 
Cape of Good Hope shipping route. 


OCEAN FREIGHT RATES 


Ocean freight rates for 1971 dropped 
sharply below those posted for 1970 for se- 
lected countries due in part to the reopen- 
ing of Trans-Arabian Pipeline. United Na- 
tions indexes were revised to allow for 
more complete coverage of selected rates 
chosen for publication, thus data are not 
available for all rates used in previous edi- 
tions of this chapter. However, available 
data indicate that the downward trend fin- 
ally broken by abruptly higher 1970 rates 
may have stabilized to more realistic levels. 
United Nations indexes of selected ocean 
freight rates for 1968-71, including quar- 
terly figures for 1970 and 1971, are pre- 
sented in table 26. 


PIPELINES 


Because of the general unavailability of 
complete worldwide summaries of existing 
pipeline systems, detailed reporting of 
pipeline development on a worldwide basis 
is limited. However, mention of several 
major projects of international significance 
during 1971 is made in the following sec- 
tion. 

In both western and eastern Europe, as 
in other areas of the world, most major 
developments appeared tied to delibera- 
tions presently under survey or planned 
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for the future. However, it was clear that 
existing crude oil pipelines in western and 
eastern Europe were inadequate, and plans 
were being formulated to construct addi- 
tional lines incorporating larger diameter 
pipe parallel to existing pipelines. Two 
such projects, accounting for a total of 486 
miles of pipeline, consisted of construction 
of a 26-inch crude oil line from Fos to 
Lyon, and a 40-inch line from Fos to 
Karlsruhe. Smaller pipelines for crude oil 
were also planned in Yugoslavia and 
Spain. In eastern Europe, the Druzhba sys- 
tem, extending 2,796 miles and linking 
pipelines from as far as Western Siberia, 
will be the route for the new Druzhba II 
line. The new pipeline, presently under 
construction, will be made up of pipe up 
to 47 inches in diameter, larger than any 
in western Europe. As part of the system, 
a new products line is planned from Ber- 
lin to Dresden. 

Technical and economic studies begun 
in 1970 involving the construction of a 
sub-Mediterranean gas pipeline to Sicily 
and southern Italy continued into 1971 in 
the advanced stage of development. Algeria 
initiated studies for a gas pipeline from 
Hassi R' Mel across Morocco and the 
Straits of Gilbraltar; France continued its 
construction of a 24-inch main trunk line 
to carry new Algerian gas supplies from 
the Fos terminal 133 miles to Tersanne. 


In the Near East, the Suez Canal re- 
mained closed, with the Arab Republic of 
Egypt proposing reopening in at least 5 
months for vessels with up to 38 feet of 
drought if Israel would withdraw its 
forces. However, agreement had still not 
been reached by yearend 1971, and other 
means of oil movement were sought. The 
Arab Republic of Egypt planned the 
Sumed line, a 205-mile, 42-inch diameter 
crude oil pipeline from Ain Soukhna on 
the Gulf of Suez to a point near Alexan- 
dria, passing south of Cairo. 


The traditional Suez Canal bypass pipe- 
line, the Trans-Arabian Pipeline (TAP- 
line), closed since May 3, 1970, following 
rupture of the line by a bulldozer, was re- 
paired within 24 hours in January 1971, 
when the Governments involved finally 
reached agreement. The pipeline is capable 
of moving 480,000 barrels per day to the 
Mediterranean. 


The Japanese continued to maintain ac- 
tive interest in Russian crude oil and nat- 


ural gas pipeline development. With enor- 
mous potential existing for crude oil 
production in the Tyumen and River Ob 
areas, the U.S.S.R. presently has two major 
pipeline projects in progres. One is 
planned to connect West Siberia with in- 
dustrial areas in the west, and is to extend 
2,858 miles. The crude oil pipeline, which 
is to extend 3,728 miles from Omsk and 
Surgut to Nokhodka, is presently as far as 
Irkutsk, its ultimate purpose being to sup- 
plement Soviet Far East industry as well as 
provide possible sales of oil to Japan. A 
possible completion date has been sched- 
uled for some time in 1975. Japan, well 
aware that its future petroleum needs will 
be heavily dependent on imports, is giving 
careful attention to updating its existing 
facilities and coordinating plans to move 
oil, which will be fed by giant tanker to 
nine ocean terminals, inland along an esti- 
mated 500 miles of pipeline. Plans to facil- 
itate transport between industrial areas 
have also been put forth, one calling for 
134 miles of product line (gasoline, kero- 
sine, and gas oil) from Tokyo bay to Tak- 
asaki and Utasnomiya. 

In the Western Hemisphere, Alaska’s 
north slope continued to be the main area 
of interest for pipeline development. The 
last lengths of pipe needed for construc- 
tion of the proposed line extending 800 
miles from Prudhoe Bay to Valdez were 
delivered, but work was held up pending 
settlement of injunctions by ecological 
and conservation interests. A number of 
other proposals for extensive pipeline de- 
velopment have been offered. Study on a 
1,700-mile crude oil line from Prudhoe 
Bay to Edmonton, where additional relay 
and pumping facilities already exist, is in 
progress. U.S. and Canadian interests are 
also studying the possibility of building a 
1,550-mile gas pipeline from the North 
slope to Alberta, and at the same time an 
independent study is underway for con- 
struction of 2,000 miles of gas pipeline 
from Prudhoe Bay through British Colum- 
bia to Kingsgate on the U.S. border. 

In view of the present situation on the 
north slope of Alaska, as well as Canada’s 
own petroleum production, that country is 
devoting extensive efforts to expansion of 
existing pipelines to bring Canadian oil 
and natural gas to growing U.S.. markets. 
Canadian interests have applied for ap- 
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proval to add 700 miles of new pipe to the 
transcontinental system in 1971 and 1972; 
plans have been made to begin a test gas 
pipeline at Sans Sault Rapids on the 
Mackenzie River to extend 2,500 miles to 
the U.S. midwest. 

In Bolivia, work resumed on the 330- 


mile natural gas pipeline from the Santa 
Cruz gas fields to Yacuiba near the Argen- 
tine border. Completion of the project, 
which ceased in 1968 following nationaliza- 
tion of the gas fields, will make Bolivia 
the first major exporter of South American 
gas. 


PRICES 


In 1971, mineral commodities as a group 
registered higher average prices than in 
the preceding year. As could be expected, 
considerable variation of average prices 
among major mineral commodities within 
the group took place as world markets ad- 
justed themselves to demand for individual 
commodities. Total world steel production 
decreased by approximately 2 percent from 
1970, and steel prices worldwide showed a 
general price advance in most countries. In 
the United States, steel prices averaged up- 
ward for the year until mandatory price 
freezes were instituted by the Government 
at the end of the third quarter. The in- 
crease in the average price of steel for the 
overall steel industry worldwide was attrib- 
uted in part to the cost of implementation 
of pollution control devices and monitor- 
ing systems and to currency adjustments. 


Examination of average annual prices 
for several major metals indicates, at least 
in some cases, a severe reversal over 1970 
average prices. Tables 27, 28, and 29, re- 
cord the average price of major nonferrous 
metals in the United States, Canada, and 
the United Kingdom for a 3-year period, 
with monthly averages given for 1971. Anal- 
ysis indicates that primarily in the case of 
zinc was there an increase in the average 
price of the metal for the year. Monthly 
averages reveal consecutively higher rates 
throughout the year, except in the case of 
the United Kingdom, where declines were 
registered in February, April, and Septem- 
ber. A high of 17.000 cents (Canadian and 
American) per pound was reached in Au- 
gust in Canada and the United States, and 
an average of £141.97 per long ton was 
reached in December in the United King- 
dom. Aluminum was the only other major 
nonferrous metal registering an increase; 
the average annual price increased slightly 
in the United States and the United King- 
dom, but remained stable in Canada. 


Copper prices continued to drop in 1971, 


usually lower on a monthly basis through- 
out the year in comparison with 1970 fig- 
ures, with the United States and Canadian 
averages generally following identical 
trends. All three markets showed a decline 
in the average price of copper; in the case 
of the United Kingdom, the 1971 decline 
was considerably greater than that in 1970, 
£143.47 per long ton as opposed to 
£33.25 per long ton in 1970. Growing sur- 
plus and location of additional reserves 
seem to be the primary cause for the de- 
cline. | 

Lead and tin prices in the United King- 
dom averaged lower in 1971 than in 1970 
and 1969. The same held true for average 
lead prices in Canada and the United 
States. 'The Canadian price of 18.500 cents 
per pound held firm throughout 1971, but 
U.S. lead prices edged upward in June, 
following a 13.300-cent-per-pound average 
for each of the first 5 months. 

The average price per ounce of silver 
dropped drastically for all three countries, 
continuing the trend of declining prices 
since 1968. The U.S. price for silver 
dropped below the 154.968 cents per troy 
ounce registered in 1967, as did the Cana- 
dian average annual price. On the Cana- 


dian and U.S. markets fluctuation in prices 


was erratic for the first quarter. The sec- 
ond quarter began with a strong increase 
but the rise could not be maintained and 
prices dropped from May to yearend, when 
another strong gain was registered at the 
end of the last quarter. 

Export price indexes for mineral com- 
modities and an analysis of export price 
indexes as determined by the United Na- 
tions are given in tables 30 and 31, respec- 
tively. The mineral commodity export 
price indexes table indicates a strong trend 
in the rise of overall crude mineral prices 
for 1971. This represents a considerable 
reversal of the decline in price indexes that 
took place between 1964 and 1968. The 
annual average price index for all crude 
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minerals for 1971 was 127 (1963=100), 18 
index points above the 1970 index of 109. 
The major portion of the growth spurt 
took place in the first half of 1971. Metal 
ores registered a price index of 126 for 
1971, compared with 122 for 1970. How- 
ever, the fuels export price index showed 
enormous growth compared with the pre- 
vious 4 years annual average of approxi- 
mately 100. Again, the first quarter of 1971 
showed a growth of 15 index points over 
the average for 1970, with the second 
quarter increasing by another 8 index 
points. At yearend the annual average 
stood at 127. 

In the tabulation of the analysis of ex- 
port price indexes, it is interesting to note 
that the annual average for nonferrous 
base metals declined considerably from the 
1970 figures for both developed and devel- 
oping areas, paralleling the general decline 
noted previously for the prices of major 
nonferrous metals in the United States, 
Canada, and the United Kingdom. In the 
nonferrous base metals, the developing 
areas still maintained an edge over devel- 
oped areas in terms of average annual 


price index, but by a much smaller margin 
than that of 1970. The export price index 
reveals that the second quarter of 1971 was 
the period of highest prices for the nonfer- 
rous base metals for that year. However, in 
spite of the decline in the base metal price 
index, export price indexes for total miner- 
als for both developed and developing 
areas reached new highs for the year. 
Again, the largest increase occurred in the 
first two quarters of the year, closing the 
year at an index of 145 for developed 
areas and 119 for developing areas, 23 and 
15 index points above 1970 levels, respec- 
tively. 

World average prices and indexes for 
other individual mineral commodities are 
not readily available in comparable form 
with those listed previously in this section. 
Nonetheless, considering the increasing de- 
mand for crude oil and petroleum refinery 
products (which account for the greatest 
portion of total world mineral product 
value), as well as transportation factors re- 
sulting from the closing of the Suez Canal, 
it is reasonable to assume that prices of 
those commodities advanced again in 1971. 


STATISTICAL SUMMARY OF WORLD PRODUCTION AND TRADE 
OF MAJOR COMMODITIES 


The final 30 tables in this chapter (ta- 
bles 32 to 61) extend the statistical series 
that was started in the 1963 edition of the 
International Area Reports volume of the 
Minerals Yearbook and that was subse- 
quently updated in the 1965, 1967, 1968, 
1969 and 1970 editions. They are provided 
both as a supplement to other statistical 
data within this chapter and as a summary 
of international production and trade data 
for major commodities covered in greater 
detail on a commodity basis in volume I 
of the 1971 Minerals Yearbook and on a 
country basis in volume III. 

The data presented here on production 
(tables 32 to 50) in most instances repre- 
sent the most accurate figure available at 
the time of compilation of this chapter, 
which was subsequent to the completion of 
all commodity and country chapters. Be- 
cause of this, they may differ from data 


presented in this volume in the country 
chapters (where a more reliable figure be- 
came available after the country chapter 
was completed) and/or from the metric 
unit equivalent of data presented in vol- 
ume I (where a more reliable figure be- 
came available subsequent to the comple- 
tion of the commodity chapter). 

The data on world trade in major 
mineral commodities presented in this 
chapter (tables 51 to 61) may not corre- 
spond exactly to those presented elsewhere 
in the Minerals Yearbook because these 
summary tables are compiled from sources 
other than those used in the individual 
country chapters in order to obtain data 
on a consistent basis. The differences, how- 
ever, are regarded as unimportant from 
the viewpoint of displaying the general 
pattern of trade in these commodities. 
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Table 1.—United Nations indexes of world 1 mineral industry production 


(1968 = 100) 


Industry sector and geographic area 


EXTRACTIVE INDUSTRIES 
Metals: 

Non-Communist world... .----_--- ~~~ ee 
Industrialized countries 2:2?“ 
United States and Canada add 
Euros» Rex WEE DEL e Ud 
European Economic Community ...... 
European Free Trade Association 
Australia and New Zealand. ................ 
Less industrialized countries 
Latin Americas 
!;öõͤĩõĩõĩ·ê.0( er y 


Worlds ic ura ́ ſ᷑ ⁵ ⁵ pi 8 


neee, ß LL eee È 
European Economic Community 2 
European Free Trade Association 

Australia and New Zealand.................- 

Less industrialized countries ;;. 


Communist Europe .. ee 
World c ...... 
Crude petroleum and natural gas: 
——Non-Communist world _______-----..--- 2 Lll lll. 


U ĩ˙»¹iiA w h h Er e 
European Economic Community 9 
European Free Trade Association 


Australia and New Zealand 
Less industrialized countries sss 


Latin America 353 
Communist Europe ss ALL 
WO... ⁵⅛— i ce a a ĩðͤ- a 

Total extractive industry: 

Non- Communist world... ........... „ 
Industrialized countries ů 222 
United States and Canadaamad·md -------- 


European Economic Community 22 
European Free Trade Association! 
Australia and New Zealand 
Less industrialized countries §____.___________._--- 
Latin America °____.._._.__-_--_.-_-----_--- 
Asia ? 


fr ³oͥͥ A ee ee a ated ek ai 


PROCESSING INDUSTRIES 
Base metals: 
Non-Communist world 
Industrialized countries ______....__-__.-___-__- 


BUTO -eanne %«² .d v kt ee aoe 
European Economic Community 222 
European Free Trade Association 

Australia and New Zealand 

Less industrialized countries $ 


Communist Europe 8 

World. 2 d ats er rra ntum UE EMEN E) 
Nonmetallic mineral products: 

Non-Communist world.. ---------------------------- 


Európ- aS oc i ñĩðñüůĩ es A cde 
European Economic Community 
European Free Trade Association 

Australia and New Zealand.................- 


See footnotes at end of table. 


1969 


1970 


1971 


1971, by quarters 


1st 


2nd 


srd 


4th 
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Table 1.—United Nations indexes of world 1 mineral industry production—Continued 
(1963 — 100) 


1971, by quarters 


Industry sector and geographic area 1969 1970 1971 —————————————— 
1st 2nd 3rd 4th 


PROCESSING INDUSTRIES Continued 
Nonmetallic mineral products—Continued 
Non-Communist world—Continued 


Less industrialized countries 158 174 188 169 190 197 195 

Latin America vv 152 170 187 171 183 194 201 

/; ] ]¹Ü¹·˙ Re Les MA Ene = 176 195 202 189 204 208 206 

Communist Europe 9 163 179 195 192 199 191 198 

õö;ẽ—k . ⁵ꝛ—os.s. x y mr kmßs 8 147 155 165 155 171 167 169 
Chemicals, petroleum and coal produets: 

Non- Communist wor[lx ldd 175 183 194 187 194 192 201 

Industrialized eountriee?2sss L2... 177 184 194 188 195 192 201 

United States and Canada 170 171 179 170 180 182 185 

h he ere Boat ⁰⁰ʒ eee cee’: 179 193 203 202 205 194 211 

European Economic Community ....... 185 200 211 209 212 202 220 

European Free Trade Association *....... 161 172 178 179 182 168 182 

Australia and New Zealand 160 172 194 170 199 206 200 

Less industrialized countries 158 174 188 179 183 192 198 

Latin America 161 180 195 NA NA NA NA 

//(ĩĩõĩ3t˙k0;i;tRQĩ³“! . wr= ee Bento ee 155 167 181 175 175 183 192 

Communist Europe .. 192 213 236 233 238 238 234 

111 ³⁰ wü. LE Lm DE 178 189 202 197 203 202 207 


OVERALL INDUSTRIAL PRODUCTION 


Non-Communist world... 2222222 ccc LL Lll l2 lll 148 152 156 155 156 152 160 
Industrialized countries 22 147 150 153 152 154 149 158 
United States and Canadagagag 144 140 141 140 141 140 142 

pope MOM Eee Ae ee ñ ñ .“. TT Tete eNO ES 140 148 152 152 153 142 160 

uropean Economic Community 3 142 151 155 156 156 145 164 

European Free Trade Association n“ n 131 136 188 189 140 127 145 

Australia and New Zealand________________-_-_-- 147 155 163 154 164 170 164 

Less industrialized countries 155 166 177 171 177 177 181 
Latin America 33... 148 158 169 NA NA NA NA 

ABA: as ace e . Soy 155 166 180 176 179 181 185 
Communist Europe 163 177 192 193 193 189 192 
WY OP ae a bt ne 8 152 159 166 165 167 163 169 


NA Not available. 

1 Excludes a number of countries of the Near East and Africa as well as People's Republic of China, North 
Korea, and North Vietnam. 

? All countries having a per capita value added in manufacturing in 1958 equivalent to US$125 or more. 

3 Belgium, France, West Germany, Italy, Luxembourg, and the Netherlands. 

4 Austria, Denmark, Norway, Portugal, Sweden, Switzerland, and the United Kingdom. 

5 Countries having a per capita value added in manufacturing in 1958 or less than US$125. 

5 Central and South America and the Caribbean Islands. 

7 Afghanistan, Brunei, Burma, Ceylon, Hong Kong, India, Indonesia, Iran, Republic of Korea, Malaysia 
(excluding Sabah), Mongolia, Pakistan, Philippines, Singapore, Taiwan, Thailand, and South Vietnam. 

8 Albania, Bulgaria, Czechoslovakia, East Germany, Hungary, Poland, Romania, and U.S.S.R. 


Source: United Nations. Monthly Bulletin of Statistics. August 1972, pp. x-xxiii. 
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Table 2.—World production 1 of major mineral commodities 


Commodity 1969 1970 1971 » 
METALS 
Aluminum: 
BAUR oss cease eR uM eee aks thousand metric tons.. 51,972 56,883 62,467 
ALUMING d ꝗ ] ¼ↄ :: ĩð —— do.... 19,184 20, 787 22,871 
Unalloyed ingot metalWl kk do- 8,966 9,661 10,269 
, Lguudsade ieu x De EE do.... 67 70 66 
Arsenic, “ff... 8 do 50 53 54 
Beryl (ÄÄↄ »”W⅛» »» y. eR i mm UNM dE cede ace metric tons. . 6,736 6,237 5,835 
r dd ee en e ce EE do.... 3,750 3,799 3,829 
ff d ⁰yd y eM e E EE do.... 17,592 16,628 15,442 
Goll ³ĩ LEE thousand metric tons 5,290 6,001 6,298 
Cobalt 
7///ö·Ür ⁵⁵ V LaL C ete d metric tons.. 19,789 23,899 23,309 
Rehnedi-... dd seen ete ce eeu e dE 0.... 17,731 21,270 22,510 
F concentrates : 22 do.... 14,154 20,427 12,753 
opper: 
öõÜ5ũiAGGdGdfͥ0dMA 8 thousand metrie tons 5, 616 6,023 6,049 
HI ⁰⁰⁰0ʒęſi..... anu eL ÉL do- 5,819 6,096 6,117 
%0%0˙r m thousand troy ounces.. 50, 598 47,525 46,517 
Iron and steel 
f ß du ES E thousand metric tons.. 712,585 767,862 118,780 
Pi rOn e a . MNA LI CLE do.... 401,097 430,978 429 ,924 
FerroalloysS 4... ³]ù ſ“ſ ³ð˙ſſͥͥ ³ A aeq uda 8 do.... 9,157 9,489 : 
Ti TESE Steel aoe ee aa aaa ——— Me do.... 573 „390 594, 478 580, 939 
a 
õͤ§¹˙’.immi..ĩ]ĩÜĩBü ³·ꝛ¹ m ew eee Re EE: do- 3,250 3,414 3,413 
% êr ] ]˙. mm.... 88 do- 3,218 3,310 3,213 
e, ß! e cd EDU do- 200 222 234 
Manganese ꝶ —riti mmm y aede ce ES do.... 17,124 18,204 21,002 
M edem eU Medo cm 8 thousand 76-pound flasks. . 289 284 815 
Molybdenuüum....-.:-.2:222L292222b0esecat scm Nene metric tons.. 72,288 80,739 77,598 
Nickel 2 wm ⁰˙ . LE thousand metric tons 485 632 642 
Platinum- group metalnss ss thousand troy ounces 3 , 432 4,239 4,075 
Selen 8 metrie tons 1,400 1,381 1,138 
Silver. cee ie thousand troy ounces.. 296,094 305, 369 294,184 
Tollüriüm ceestus aeaea ⁵⁊ essen ses metric tons 179 167 154 
in: 
Ws arn RES thousand long tons 226 229 232 
Nini eS ER Nc do.... 226 221 228 
Titanium concentrates: 
IFC uec ppm eB mMEE thousand metric tons 3,204 3,584 3,346 
NMI... ] —mm· ĩð- end LE LE do- 396 420 378 
Tungsten, mine output, metal content metric tons.. 32,337 33 , 852 36,760 
Uranium oxide (U;03s) VùvèꝶWWꝶIv᷑,ũ „„ ů„ꝙ do.... 19,858 20,066 20 , 882 
Vanadium 1.---2lenon e sDeleteimedemmhim ⁵⁰⁰ E mec do.... 16,918 18,682 19,178 
Zinc: 
;Ä§;ñ ⁵² ·ͥͥ comes cun y SÉ LE thousand metric tons 5,344 5,416 5,565 
Si coin Slee sues ce m e IAE do- 4,974 4,891 4,740 
NONMETALS 
1 see he chee cect Ge ok -m 8 do 3,297 3,488 3, 577 
U! ³ nu ³ðV8AA o³ð M es 8 do- 3,97 4,029 8,848 
Cement, r nlllee RE SEIN uL do 542,614 571,596 605, 475 
Diamond: 
E a 1 EAE cene LU Lug Dolan Se eas thousand carats.. 13,064 13,348 12,670 
Indüstrial. urere msnieuwepheeteuXe bee do.... 27,108 29,307 29,605 
CC ]⁰˙i“ ͥ ees eet es een thousand metric tons. . 1,404 1,381 1,327 
I ³ow/ſſ ³ A ³ “)¼ꝶä⁵¼(—AA d eae cet EE 0...- 2,456 2,476 2,426 
hh ³o˙w Ad y 8 do 3, 884 4,154 4,624 
ööõõ;ÜV m ⁵ ² ] ³¹A ĩ⅛³ð52ſ2 ]ð212j mx !... MM do- 376 386 384 
ß... wr ud dM do pitt use do.... 52,646 52,574 54, 056 
Meek y m poe ecss cee cee do.... 12,724 14,281 14,688 
NEC s ic. abu ate ...... K D ME D dE do- 214 209 215 
Nitrogen fertilizers, contained nitrogen *.__.______----.---------- do.... 28,693 30,546 32, 870 
Phosphate kk RT EUR Ed EGE dee do.... 80,505 84,392 86,043 
Potash (marketable), K2O equivalent do.... 17,163 18,152 19 ,724 
FFII ³oÜ¹ -»» ⁰y y S do.... 14,650 15, n 21 : 941 
Pyrites, including cupreous, gross weiglgꝶùt k. do.. 21,035 22,391 ; 
Salt VON NOR ii d Td : UOTA : JJ 8 do- 137,187 145,579 142, 843 
Strontium minerals zz metric tons 47,108 59,316 124, 727 
Sulfur, element. thousand metric tons 20, 605 21,893 21,637 
Talc, soapstone, and pyrophyllite__-._--..--------------------- do.... 4,694 4,812 4,899 
r s celo ß AE LE LN LC do.... 452 417 443 


See footnotes at end of table. 
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Table 2.—World production 1 of major mineral commodities—Continued 


Commodity 1969 1970 1971 v 
MINERAL FUELS AND RELATED MATERIALS 
Coal: 7 
All:: seek eek ics million metric tons. . 180 180 180 
Bitüninddddddd eee cedes do.... 1,940 2,013 2,009 
Err... ⁰⁰⁰⁰⁰ y do- 761 788 799 
h AAA LS cre cdit E do 82,880 2,981 82,989 
Coke: 
Metallurgicaaaaaalla»[ssssss thousand metric tons 335,401 349, 655 341,157 
Other d ] oe hohe Bees TE eedem e do.... 27,847 25,070 21,726 
Fei ⁰ y LEE do.... 140,191 125, 549 91,136 
Gas, natural, marketed- ---------------------------- billion cubic feet. 33,990 37 , 566 89,943 
))/////öĩöĩ; 88 thousand metrie tons 184 186 184 
Petroleum, erudedzdʒmd „„ million barrels.. 15, 215 16, 689 17, 648 


P Preliminary. 

! Incorporates numerous revisions from world production tables and country production tables appearing in 
Volumes I and III, respectively, of the Minerals Yearbook as well as in the corresponding table in previous 
editions of this chapter. : 

? U.S. production data withheld to avoid disclosing individual company confidential data. 

3 Excludes production from Communist countries: Albania, Bulgaria, People's Republic of China, Cuba, 
Czechoslovakia, East Germany, Hungary, Mongolia, North Korea, North Vietnam, Poland, Romania, 
U.S.S.R., and Yugoslavia, except in the case of vanadium which includes a figure for the U.S.S.R. alone. 

4 Data presented for pig iron includes relatively small quantities of ferroalloys (not duplicating quantities 
reported under ferroalloys) produced in a few countries that do not report ferroalloy production separate from 
pig iron production. 

5 Excludes production from countries listed in footnote 3 except for Yugoslavia. 

¢ Years ending June 30 of that stated. 

7 Production of coal by some countries is not reported divided into the three categories listed; such output has 
been distributed to the three listed grades according to best available information from supplementary sources 
relating to the quality of such coals. 

5 Detail does not add to total because of independent rounding. 
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Table 4.—Value of world export trade in major mineral commodity group 1 
(Million U.S. dollars) 


Commodity group ! 1966 1967 1968 1969 1970 

Metals: 
All ores, concentrates, and scrap... .......... 4,770 5 ,050 5,590 6,410 7,880 
. Iron and steel... -------------------------- 9,670 10,330 11,430 13, 690 17, 070 
Nonferrous metalss ss * 8,020 8,030 9,470 10,890 12,020 
Total: t ⁵³ ß A LAE 22,460 28,410 26,490 80,990 86,970 
Nonmetals (crude on)) 1,900 2,010 2,180 2,260 2,410 
Mineral fuelns ss 18, 890 20, 660 23, 120 24,930 28,700 
Grand totllll“nnldnmdmdw. 43 ,250 46 ,080 51,790 58,180 68,080 
All commodities. _.._-.......---.-----.----.---- 208,400 214,190 239,140 272,710 311,390 


! Data presented are for selected major commodity groups of the Standard International Trade Classifica- 
tion. . Revised (SITC-R), and as such exclude some mineral commodities classified in that data array together 
with other (nonmineral) commodities. SITC-R categories included are as follows: Ores, concentrates, and 
scrap. .SITC Division 28; iron and steel. .SITC Division 67; nonferrous metals. .SITC Division 68; nonmetals 
(crude only)..SITC Division 27; mineral fuels. .SITC Section 3. Major items not included are the metals, 
metalloids, and metal oxides of SITC Division 51; manufactured fertilizers of SITC Division 56; and nonmetallic 
mineral manufactures of SITC Groups 661, 668, and 667. 


Table 5.—Distribution of total value of export trade in major mineral commodity group, 


by group ! 
(Percent) 
Commodity group ! 1966 1967 1968 1969 1970 

Metals: 
All ores, concentrates, and 8crap............. 11.0 11.0 10.8 11.0 11.6 
Iron and steel 22.4 22.4 22.1 28.5 25.0 
Nonferrous metals 18.5 17.4 18.3 18.7 17.7 
Sr TW 51.9 50.8 51.2 53.2 54.3 
Nonmetals (crude only) .................-....-.- 4.4 4.4 4.2 3.9 8.5 
Mineral fuels__.__-_...._.-_.-_-- eee 43.7 44.8 44.6 42.9 42.2 
Grand totaaaaaaalannnm..ndndldnldldnl. 100.0 100.0 100.0 100.0 100.0 


1 For detailed definition of groups see footnote 1, table 4. 


Table 6.—Growth of value of export trade in major mineral commodity group, by group: 


(Percent increase over previous year) 


Commodity group ! 1966 1967 1968 1969 1970 

Metals: 
All ores, concentrates, and scrap... .........- 4.1 5.9 10.7 14.7 22.9 
Iron and stell —.8 6.8 10.6 19.8 24.7 
Nonferrous metals 19.9 .1 17.9 15.0 10.4 
All metals 7.1 4.2 13.2 17.0 19.8 
Nonmetals (crude onlyù 8.0 5.8 8.5 8.7 6.6 
Mineral fuels. 2.2- ----------------------------- 5.4 9.4 11.9 7.8 15.1 
All major mineral commodity groups 6.4 6.5 12.4 12.8 17.0 
All commodity groups 9.1 5.8 11.6 14.0 14.2 


1 For detailed definition of groups, see footnote 1, table 4. 
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Table 7.—Significance of trade in major mineral commodity group 1 
to total trade of various world areas, 1970 


Value, million U.S. dollars Major mineral 
C0 SSS A commodities 
Major mineral com- All commodities share of total 
Area and country ? modity groups ! (percent) 
Exports Exports Exports Exports Exports Exports 
from to from to from to 
Northern North America: 
Canadas 2 ocean oh cy oie ee Se 4,690 1,630 16,180 12,430 29.0 18.1 
United States 5,020 8,390 42,590 38 ,970 11.8 21.5 
„ !. cL A oes 9,710 10,020 58,770 51,400 16.5 19.5 
Latin America ..-- 35,410 1,847 12,790 11,660 142.3 15.8 
Europe: 
Non-Communist: 
ERG. i ·˙˙»wi www. cu 514,240 21,290 588,510 588,430 16.1 24.1 
EFTA ooren eee 55,360 10,515 540,800 548,420 13.1 21.7 
Othef. 2.46.2 epee ⁰⁰ ese 51,000 2,325 58,160 513,910 12.3 16.7 
Subtotal. ee Oe 86 5 20, 600 84,130 5 137,470 5 150, 760 15. 0 22. 6 
Communist 7,110 5, 570 30, 530 28,630 23.3 19.5 
OCR soho So tn oe So E E 27 , 710 39,700 168,000 179,390 16.5 22.1 
Africa: 
Republic of South Africa 6250 400 2,150 3,440 11.6 11.6 
r ³•A RENE RD 76,390 1,510 12,310 11,890 451.9 12.7 
TOGA nct mul center oho ee ah 8 6,640 1,910 14,460 15,330 445.9 12.5 
Near Easb..—. oe aa un eere ers ts 98,730 1,020 10,240 7,070 185.3 14.4 
South Asia and Far East: 
Non- Communist: 
Japan. tA t cete Ll ehe 193,090 . 5,540 19,320 15,160 116.0 36.5 
Other Ü˙;”⅛˙]ꝛẽ m m ree 32.250 2,920 183,690 18,610 116.4 15.7 
Subtotaaaalll 8 5,840 8,460 33,010 33,770 416.2 25.1 
Communisteee 10 150 710 2,370 2,860 16.3 24.8 
Tolak 55 2 mt te 8 5,490 9,170 35,380 36,630 415.5 25.0 
Australia and New Zealand. ____._________ 31,390 690 5,670 5,140 424.5 18.4 
Not reported___.______--______-_____--_-- 11 8,000 3,723 6,080 4,770 449.3 78.1 
Grand total- ----.------------------ 68,080 68,080 311,390 311, 390 21.9 21.9 


1 For detailed definition of groups, see footnote 1, table 4. 

? Regional groupings generally conform to United Nations practice; modifications and special aspects of 
classification scheme are as follows: (1) Latin America includes Mexico, Central America, and South America, 
but excludes Caribbean Islands; (2) EEC consists of Belgium, France, West Germany, Italy, Luxembourg, and 
the Netherlands; (3) EFTA consists of Austria, Denmark, Norway, Portugal, Sweden, Switzerland, and the 
United Kingdom; (4) Other non-Communist Europe consists of Finland, Greece, Iceland, Ireland, and Spain, 
as well as Yugoslavia (a Communist country); (5) Communist Europe includes Albania, Bulgaria, Czechos- 
lovakia, Hungary, Poland, Romania, and the U.S.S.R.; (6) Other Africa corresponds to the United Nations 
category Developing Africa"; (7) Near East corresponds to the United Nations category Asian Middle 
East“; (8) Other non-Communist South Asia and Far East refers to the United Nations category Other 
Asia"; (9) Communist Far East consists of the People's Republic of China, North Korea, Mongolia, and North 
Vietnam; (10) Previous editions of source included separate heading for ‘‘Rest of World;" however, this cate- 
gory is deleted in this publication and countries previously reported under that heading (Caribbean and 
Pacific Islands) are included under Not reported," which is derived by subtracting all listed figures from 
reported totals. 

3 Partial figure; value of nonmetals excluded but presumably included under Not reported.“ 

4 Percentage based on partial figure; see footnote to entry in Exports from" value column. 

$ Data derived from United Nations World Trade Annual. V. III, 1970. 

6 Partial figure; includes mineral fuels and nometals only; totals for other commodity groups presumably 
included under Not reported.“ 

7 Partial figure; value of iron and steel excluded, but presumably included under Not reported.“ 

8 Partial figure; see exclusions as indicated by footnotes to regional detail above. . 

? Partial figure; value of mineral fuels only; totals for other commodity groups presumably included under 
Not reported.“ 

19 Partial figure; value of metal ores, concentrates, and scrap as well as nonmetals excluded but presumably 
included under Not reported.“ 

11 Direct arithmetic sum of the differences between world totals and individual detailed figures for each 
major commodity reported in source publication. | 
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Table 8.—Export origins and destinations for major mineral commodity group 1 
shipments, by value, in 1970 
(Million U.S. dollars) 


Exports from Exports to 
Metal Metal 
ores, Iron Non- Non- Mineral ores, Iron Non- Non- Mineral 
Area and country : concen- and ferrous metals fuels concen- and ferrous metals fuels 
trates, steel metals trates, steel metals 
and and 
scrap scrap 
Northern North 
America: 
Canada......... 1,440 410 1,580 325 980 165 420 155 76 810 
United States 940 1,270 900 320 1,590 1,090 2,110 1,680 255 3,250 
Total........- 2,880 1,680 2,430 645 2,570 1,255 2,530 1,885 331 4,060 
Latin America 930 140 1,170 (3) 3,170 75 730 315 77 650 
Europe: 
Non- Communist: 
EEC........ 760 6,970 2,480 455 3,620 2,310 4,990 4,670 800 8,520 
EFTA...... 460 2,130 1,730 220 820 1,070 2,280 2,840 375 4,450 
Other 120 $ 340 290 40 170 180 $770 360 95 920 
Subtotal.. 1,840 9,440 4,450 715 4,610 3,560 8,040 7,370 1,270 18,890 
Communist 670 2,300 750 380 3, 010 760 2,230 630 290 1,660 
Total 2,010 11,740 5,200 1,095 7,620 4,320 10,270 8,000 1,560 15, 550 
Africa: 
Republic of 
South Africa... () Q) (3) 130 115 8 98 67 10 225 
Other 465 (9) 1,660 200 3,945 10 670 130 39 660 
Total 465 (3) 1,660 330 4,060 13 768 197 49 885 
Near East (3) (3) (3) (?) 8,730 10 410 92 18 485 
South Asia and Far RNC QC LM M NC LL LE 
East: 
Non-Communist: 
Japan (3) 2,840 205 (3) 48 1,950 220 800 180 3,050 
Other 580 230 470 (3) 970 135 1,090 390 82 1, 220 
Subtotal 4. 580 3,070 675 (8) 1,018 2,085 1,810 1,190 262 4,270 
Communist (?) 76 46 () 23 26 380 190 14 97 
Total: 580 8,146 721 (3) 1,041 2,111 1,690 1,380. 276 4,367 
Australia and New i 
Zealand 670 130 335 (9) 255 9 225 81 41 335 
Not reported 845 284 504 340 1,254 87 447 120 58 2,868 
Grand total... 7,880 517,070 12,020 2,410 28,700 7,880 517,070 12,020 2,410 28,700 


1 For detailed definitions of groups, see footnote 1, table 4. 
? For detailed definitions of areas listed below, see footnote 2, table 7. 
3 Not listed separately for this area, presumably included under Not reported.“ 
* Not reported in source but derived from data therein. 
197 8 US $70 million as determined from separate source. United Nations World Trade Annual. V. III, 
Previous editions included separate divisions for Rest of world". However, due to changes in source data, 
the heading Not reported" includes those areas previously listed under Rest of world.“ 
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Table 9.—Direction of trade in major mineral commodities 1 in 1970 
(Million U.S. dollars) 


Destination? 


Northern North America Non- Communist Europe ? Com- 
Source? — Latin —— ——————————— — — munist Near 
United Canada Total“ America EEC EFTA Other‘ Total® Europe East 
States 
Northern North America: 
United States XX 796 796 564 1,290 459 211 1,960 60 48 
Canada 2,530 XX 2,530 85 522 879 104 1,505 12 10 
Total 2, 530 796 3,826 649 1,812 1,338 315 3,465 72 58 
Latin America . 1,641 388 2,029 845 926 514 82 1,522 6 zs 
Europe: 
Non- Communist: 
o Lu 910 44 954 169 7,980 2,567 503 11,050 519 206 
EFTA 346 68 414 89 1,885 1,813 287 3,985 256 71 
Other 70 8 78 35 377 231 34 642 116 14 
Subtotal..... 1,326 120 1,446 293 10,242 4,611 824 15,677 891 291 
Communist 29 9 38 18 937 826 332 2,095 4,095 74 
Total 1,855 129 1,484 311 11,179 5,437 1,156 17,772 4,986 365 
Near East: ...---- 205 59 264 145 2,710 1,470 300 4,480 8 405 
Africa: 
Republic of South 
Africa bes Ze eu tcs nd e 8 Tm M ix 
Other 8 213 23 236 68 3,781 1,140 289 5,210 74 9 
Total _------- 213 23 236 68 3,781 1,140 289 5,210 74 9 


Far East and South Asia: 
Non-Communist: 


Japan 69 986 64 1,050 228 198 98 122 418 88 92 
Other 294 14 308 6 143 59 23 225 64 44 
Subtotal*... 1,280 78 1,858 234 841 157 145 643 152 136 
Communist 9_____ ar = ae e 23 3 2 28 61 2 
Total ........ 1,280 78 1,358 234 364 160 147 671 213 138 

Australia and New 
Zealand 6___________-_ 88 2 90 7 121 162 16 299 8 4 
Rest of world. 1,073 151 1,224 88 397 294 20 711 203 36 
Grand total 8,885 1,626 10,011 1,847 21,290 10,515 2,325 34,180 5,570 1,015 


See footnotes at end of table. 
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Table 9.—Direction of trade in major mineral commodities 1 in 1970—Continued 
(Million U.S. dollars) 


Destination 2 


Africa Non-Communist Far Com- Australia Rest 
East and South Asia munist and New of Grand 
Source : — —ẽ ä F— ͤ— — Far Zealand world‘ total 5 
Republic of Other Total‘ Japan Other Total‘ East 
South Africa 
Northern North America: 
United States 32 60 92 1,087 279 1,816 8 45 139 5, 020 
Canada 83 4 87 366 90 456 19 50 (19) 4,690 
Total 65 64 129 1,408 369 1,772 19 95 125 9,710 
Latin America 3 .. Ga 24 24 390 28 413 1 — 1,070 5,410 
Europe: 
Non- Communist: 
EEC......... 40 492 532 53 115 168 114 16 512 14,240 
EFTA 87 118 155 64 104 168 75 66 81 5,860 
Other 2 28 25 1 P 1 5 2 12 930 
Subtotal 79 688 712 118 219 937 194 84 605 20,580 
Communist "m 186 186 191 176 267 148 1 238 .7,110 
Total ........ 79 769 848 309 295 604 342 85 848 27,640 
Near East 7). 190 260 450 1,860 610 2,470 me 220 288 8,780 
Africa: 
Republic of South 
Africa )) xx E E E T m 2 EN 250 250 
Other 3. 17 121 138 360 45 405 61 2 187 6,890 
Total “ 17 121 188 860 45 405 61 2 497 6,640 
Far East and South Asia: 
Non-Communist: 
Japan ...... 41 106 147 XX 708 708 261 102 (u) 8,090 
Other = 24 24 853 600 1,453 5 84 87 2,250 
Subtotal . 41 180 171 853 1,308 2,161 266 186 33 6,840 
Communist 6 PN 1 1 20 22 42 = M 16 150 
Total“. 41 131 172 878 1,830 2,208 266 186 49 5,490 
Australia and New 
Zealand $...........- 9 6 15 670 97 167 3 80 117 1,890 
Rest of world 4. 2 184 186 885 150 485 15 23 149 3, 070 
Grand total 403 1,509 1,912 6,200 2,919 9,119 707 691 3,078 68,080 


XX Not applicable. 

1 For detailed listing of commodities included, see footnote 1, table 4. It should be noted that certain commodi- 
ties excluded for specific areas indicated by footnote 4 through 11 are presumably included in grand totals. 

? For detailed definitions of areas listed, see footnote 2, table 7. 

3 Due to discrepancy in published data of original source from which this table was compiled, figures for 
EFTA and “Other” Europe category were derived from the United Nations World Trade Annual. V. III, 1970. 

4 Not reported in source, derived from data therein. 

5 As reported in source, detail may not add to listed figure. 

¢ Excludes crude nonmetals. 

Includes mineral fuels only. 

8 Excludes iron and steel. 

® Excludes metal ores and scrap. 

10 Summation of totals for countries and regions listed exceeds grand total by US$14 million; reason for such 
discrepancy is unaccounted for. m 

n Summation for totals for countries and regions listed exceeds grand total by US$4 million; reason for such 
discrepancy is unaccounted for. 
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Table 10.—Iron ore consumption by selected major country 
(Million metric tons) 


Country 1969 1970 1971 
European Economic Community: 
U oou ei ee na LL LM ⁰ fos Me E iE 19.4 18.7 15.5 
France eree ... 43.7 45.4 42.4 
Germany. West... fo es ae due 88 47.7 47.2 42.3 
)J I Ai t M 8 10.0 10.2 e9.9 
IIC] eei 88 14. 8 14.5 14.2 
r Qul. art Oe taser enka BAe dc 4.9 5.2 5.6 
h ꝙ A/ // AAA 140. 5 141.2 129.9 
European Free Trade Association: 
e ß d E c LU ELE MELLE 5.4 5.6 e5.7 
Norway ß ß ener e DÀ A LE ene 9 .9 1.1 
Portugál- SG Sata Ades ce ĩͤ .. hac Re 8 .8 .9 e . 3 
ddõùĩðꝰ˙²˙*ꝛ ¶n ˙ ...... ĩÜ˙WÜ•ö-. md v E ue 6.8 6.9 7.0 
United Kngdeeddddmdddddddd 8 30.4 82.0 27.5 
J ⁰§¹ulGGdk / ĩ³ðVĩ 43.8 45.7 41.6 
Other non-Communist Europe: 
))!õͤõͤͥõͤõĩõĩ³«ͤÜB0˙f0ͥ vun ee as ey he es 1.7 1 1.4 
e ROLL . AN LL str 6.8 7 e8.6 
Total DONORUM Oh ie ek a S CHER E 9.2 10.0 
Communist Europe: 
Czechoslovakia €. «ocn waco . So cuia eie 13.2 13.2 18.3 
Hungary 4. nci eo eU IOS ae a EOM K e e a 3.2 5.7 8.5 
III ec A Liu M LC rd ne E 12.9 12.1 e 12. 0 
USSR —— ³˙ AAA ⁰ Add d chet Santas 150.0 160.0 165.0 
UN ORV Nn rie ³Aſͤ AL y oe E EU es 2.1 4 4 
COl ime ren eens tpg ]·ꝛ¾.. eo ee LE eee e: 181.4 193.4 196.2 
Other 
] ⁰˙]ſAſAſAſAſſſſͥ ee Oc A 73. 6 86.1 96.3 
J177föͤ·Üw dd mt ⁵⁰ Lui 1.0 e 1.2 1.3 
United States 7ðꝭEʒ ⁰dꝗdp c 130.6 125.2 e 113.4 
Totalne menage ˙⁰ a a Med eie ILS 205.2 212.5 211.0 
rr a es ll i NEU rs LET 579.4 602.0 588.7 


e Estimate. 


Source: United Nations Economic Commission for Europe. Quarterly Bulletin of Steel Statistics for 
Europe. V. 22, No. 4, New York, 19772. 
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Table 11.—Iron and steel scrap consumption by selected major country 


(Thousand metric tons) 


Country 1969 1970 1971 
European Economic Community: 
elgium 4 usus oos te cuc cR ͥͥ LL kr ⁊ 3,266 3,487 3,467 
Fr ͥ ͤ ⁰ 00. vy y LEE 8,015 8,789 7,998 
Germany, U ³˙iüà..... ⁵ d M n 28 , 479 23, 684 21,176 
C ucc eee eee eee ea aes 8 11,623 11,308 e 10,742 
Eur ens ðo¾mmr Ee Ie DG Inde RESI „563 1,663 1,545 
Netherlands noe A i ded 2,110 2,281 2,227 
Total Bg a eg och Na tae Se oe ais ³ 50 , 056 51,212 47,155 
European Free Trade Association: 
Austa i ee %ðV2ç. ⁵⁵ eMa D DeuS SSS edd n 1,525 1,551 le] 621 
Denmark 443 MN T ³o·—“0́ Sen ea k;-= Br ee 527 435 1520 
Norway ti sl ea y 8 429 443 1484 
Portugal... f! Ad LM ee 123 143 e 165 
Sweden? co sess en eS x ei DE 9,258 3,197 12,971 
United Kingdom il UHH H „„ 19,162 20, 220 17,998 
r ³¹// / OL be eee uL 8 25,024 25,989 28,754 
Other non-Communist Europe: 
REinlang 4. o ones ddddꝗ LE iS LEO Eu 8 619 637 586 
)))))!õ os e nte eue M EE cM ͤ E ee ee c 4,132 4,775 e 5,116 
JJôͤĩͤ ˙]́rñ⁵⁵ ̃ d . ULTIME see 4,751 5,412 5,702 
Communist Europe: | 
Gehst 4,491 4,584 4,584 
Hungary) Ec 1,971 2,000 1,937 
Poland i4. es esL ͥ¶ãͥã⁰ y A geal E AE 6,373 6,488 e 6,618 
Romania li95.-. c Se uou ⁰¹ſſſſdſſd¹ſ y LE e2,712  r*2,199 2,995 
CCC mite a i mcam E EU dE 42,414 43 , 362 e 44,117 
Yugoslavia d . ee eat 1,330 1,482 1,546 
Jö Tf NODE NOTIS ERE 59,291 60, 715 61,747 
Other: 
Japan: -canoas uU Lies ⅛ ]w·w- ͤk— kt ĩ K x E LE 37,001 40,994 83,406 
did (S NN NINOS 147 e 150 e 155 
United: States - cosas cu deii es cd ee sieh pe ed pel 86,017 77,619 e 75,000 
Totale nsectetur ⁵ð ⅛ yd 128,165 118,768 108, 561 
Grand (Ota) siusis ĩðͤ Ad et 262,287 r 262,091 246,919 
e Estimate. r Revised. 


1 Excludes scrap consumption by rerollers. 

? Excludes scrap consumption by iron foundries. 

3 Scrap consumption in blast furnaces and steelworks only. 

4 Excludes scrap consumption by industry other than iron and steel. 
5 Excludes scrap consumption in blast furnaces. 


* Consumption in blast furnaces and open hearth furnaces only (excludes consumption in other types of steel 
furnaces, rerolling mills, iron foundries, and industries other than the iron and steel industries). 


Source: 
V. 22, No. 4, New York, 1972. 


Table 12.—Estimated world 1 consumption of major nonferrous metals 


Commodity 
Amins feeds Ee thousand metric tons. . 
r y ees Ones 
Load$. yd y ELLE . 8 do- 
Ae olore TOR SAP PES ͤ0ywͥſſſ ⁰ͥ¶⁰ͥ⁰ꝗqddd km ß RR EA er ae do- 
7777 f aa cine RIO LL dE. thousand long tons.. 


1969 
8,997 


1970 t 


9,397 
7,220 
3, 542 
4,641 

178 


United Nations Economie Commission for Europe. Quarterly Bulletin of Steel Statisties for Europe. 


1971 


10, 198 
7,195 
3, 546 
4, 688 

184 


r Revised. 


! In general, figures are totals for major consuming countries only; sum of consumption by excluded minor 
consumers may be significant; data included for Communist countries (except Yugoslavia) are listed as con- 


jectural in source. 
? Apparently includes secondary metal. 
3 Primary and secondary refined metal. 
* Chiefly primary, but including some secondary. 
5 Primary and secondary slab. 


¢ Primary only, as reported by the International Tin Council. Communist countries (except Yugoslavia) are 
excluded; consumption of primary and secondary tin by these countries is estimated at about 60,000 tons 


annually. 


Source: 
New York, 1972, 148 pp. 


Yearbook of the American Bureau of Metal Statistics. Fifty-first Annual Issue for the Year 1971. 
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Table 13.—World energy consumption, i by energy source 


(Million metric tons of standard coal equivalent unless otherwise specified) 


33 


Area ? and year 


Market economy: 
North America: 
1966 


See footnotes at end of table. 


Solid 


fuels 


471 


m» Pe pa P 
888 
R228 


en & nN 00 0 NNN 


Liquid 


fuels 


Natural 


and 


imported 


gas 


Hydro, 
nuclear, 
and 
imported 
electricity 


(?) 
(?) 


Total energy 
Aggre- Per capita 
gate! (kilograms) 

2,045 9,441 
2,119 9,668 
2,249 10,178 
2,871 10,593 
2, 472 10, 923 
87 610 

90 615 

99 655 
107 698 
112 705 
108 980 
116 1,024 
126 1,078 
131 1,087 
144 1,170 

1,080 3,122 

1,094 8,141 

1,162 8,313 

1,245 8,522 

1,351 3,791 

92 294 

94 291 

99 299 
102 299 
109 311 
48 508 

52 537 

58 585 

64 625 

78 788 
343 340 
384 371 
425 401 
4TA 437 
526 473 
63 8,523 

66 3,630 

70 3,779 

78 3, 875 

78 4,034 

3, 865 1,721 
4,014 2,008 
4,286 2,070 
4,566 2,137 
4, 869 2,207 
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Table 13.—World energy consumption, 1 by energy source—Continued 
(Million metric tons of standard coal equivalent unless otherwise specified) 


Natural Hydro, Total energy 
Solid Liquid and nuclear, ——————————————— 
Area ? and year fuels fuels imported and Aggre- Per capita 
gas imported gates (kilograms) 
electricity 
Centrally planned economy: 
urope: 5 

“ es 784 297 218 13 1,262 8,756 
9 8 7387 325 242 13 1.816 9,881 
1908... oneulL S a 742 850 263 15 1,369 8,998 
TOG soe eso se eset 762 378 284 16 1,441 4,171 
DO i NEN E Pt EUN 791 413 812 18 1,584 4,404 

Asia: 6 
W- a S 352 22 (9 6 380 504 
1 ete tes 253 20 (3) b 278 368 
1 he eee are 332 27 (3) 5 864 466 
Loo Me 364 86 (3) 5 406 510 
1770·öÜ ee a Ae 895 37 (3) 6 440 543 

Total centrally planned i 
economy: 
7 EAE 1,085 319 219 19 1,642 1,507 
1964... ome 945 242 18 1,595 1,442 
ö 88 1,074 377 263 20 1,733 1, 542 
1969... o Lncu ues 1,126 414 285 21 1,847 1,618 
190 se 1,186 451 313 24 1,974 1,704 
World total: 

1960... chee eee as 2,294 2,075 1,010 128 5,507 1,649 
117öÜ 8 2,175 2,218 1,088 132 5,608 1,648 
1968 oncle 8 2,284 2,414 1,182 138 6,019 1,784 
f. 2,959 2,611 1,295 149 6,413 1,811 
h oe Shei 2,415 2,854 1,417 157 6,843 1,897 


1 In most cases data are aggregates of country figures representing apparent inland consumption—the purely 
arithmetic result of adding production and imports and subtracting from this sum the total of exports, bunker 
loadings, and additions to stocks (where the latter are known). All totals in this table are reported in source 
and may not represent the sum of listed parts owing to rounding and/or omission from detail of minor quan- 
tities not listed separately. A large number of the entries in this table have been revised from those appearing 
in previous editions of this chapter owing to revisions published in new edition of source; such revision have 
not been identified as such by footnotes. 

2 Areas listed are those appearing in source and have not been conformed in scope to standard terms used 
1 in the Minerals Yearbook, except that the source term Western Asia" has been converted to Near 

ast." 

3 Nil or less than 14 unit. 

4 All figures revised from those presented in 1970 edition of this chapter. 

$ Albania, Bulgaria, Czechoslovakia, East Germany, Hungary, Poland, Romania, and the U.S.S.R. 

s Peoples’ Republic of China, North Vietnam, Mongolia, and North Korea. 


quo: N Nations. World Energy Supplies 1961-70. Statistical Papers, Series J, No. 15, New York 
1 » pp. 6-9. 
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Table 14.—Reserves of major mineral commodities, 1971 
(Thousand metric tons unless otherwise specified) 


World Market Centrally Country distribution of principal 
Commodity total economy planned reserves in market economy 
countries economies countries 
METALS 
Aluminum, bauxite, gross weight 
million metric tons 11,900 11,200 700 Australia 4,100; Guinea 4,100; 
Jamaica 800. 
Chromite, gross weight. 2,449,000 2,402,000 47,000 Republic of South Africa 
1,814,000; Southern Rhodesia 
544,000. 
Cobalt, metal content 2,480 1,940 540 Zaire (formerly Congo-Kinshasa) 


680; New Caledonia and Aus- 
tralia 670; Zambia 350. 

Copper, metal content 308 , 000 272,000 36,000 United States 73,000; Chile 
51,000; Canada 27,000; Zambia 
24,000; Peru 20,000. 

Iron ore: 

Gross weight 
million metric tons.. 254,347 136,734 117,613 Canada 32,405; Brazil 24,852; 

Australia 14,512. 


Metal content do.... 87,748 56,490 31,253 Brazil 13,424; Canada 10, 639; 
Australia 9, 070. 
Lead, metal content 93,000 78,000 15,000 United States 33,000; Canada 
13,000; Australia 12, 000. 
Molybdenum, metal content 4,271 4,271 -- United States 2,858; Chile 816; 
Canada 454. 
Nickel, metal content 168,000 43,000 125,000 New Caledonia 15,000; Canada 
9,000; United States 1,000. 
Tin, metal content 
thousand long tons 4,130 8,415 715 "Thailand 1,400; Malaysia 600; 
Indonesia 550. 
Tungsten, metal content. .......... 1,248 281 967 United States 79; Republic of 
Korea 46; Bolivia 39. 
Zinc, metal content 118,000 100,000 18,000 Canada 31,000; United States 
27,000; Australia 9,000. 
NONMETALS 
Phosphate rock 
million metric tons 93,939 73,074 20,865 Morocco 29,987; Spanish Sahara 
26,762; United States 7,121. 
Potasli--—— tiere do 118,896 64,465 54,431 Canada 45,859; West Germany 
8,165; United States 417. 
Sf Duca d Si 1,219,000 1,133,000 86,000 Canada 391,000; United States 


76,000; Japan 41,000. 
MINERAL FUELS 


Anthracite and bituminous 
million metric tons. 1, 809, 143 755,222 1,053,921 United States 544,049; West Ger- 
many 56,896; Republic of 


South Africa 33,203. 
Lignite................. do.... 413,343 285,116 128,227 United States 202,958; West Ger- 
many 30,006; Australia 20, 276. 
Natural gas billion cubic feet 1, 487,918 1,057,238 2430, 680 United States 290, 746; Nether- 
lands 87,500; Canada 53,376. 
Petroleum. million 42-gallon barrels.. 546, 000 487 ,000 59,000 Saudi Arabia 145,000; Kuwait 


82,000; Iran 60,000; United 
States 39,000. 


1 Includes 16,329 thousand metric tons in Cuba. 
2 Includes 423,000 billion cubic feet in the U.S.S.R. 


Source: United States Bureau of Mines Commodity Data Summary, January 1972, 168 pp. 
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Table 15.—Annual investment expenditure in the stecl industry for selected countries 


(Million dollars) 


Country or country group 1969 1970 

European Economic Community (EEC) H 1,039 1,688 

European Free Trade Association (EFTA) 1 237 465 
Other countries: 

JJJ1i1111 ↄð ͥ yd C LL UELLE t d EMI LI LLL 105 175 

iD ONG ie ees etic RR NS y y 6 48 

Ireland Renae oe BO oN Ae PRON OR Anecd ³ dͥ LL kx kx ( ere Ee Eee 5 NA 

Japan ep ne eee Dre ed Rt SI d 8 1,494 1,889 

JJ )).... ois ah ee as a i et Ee 221 258 

TUPk6yic e ue ricco ct nt E en a RAM ß 8 NA 81 

ff! ³· A ³ dd. E RU 2,136 2,000 


NA Not available. 


1 Totals given exclude expenditures in Denmark and Switzerland and any non-British Steel Corp. investment 


in the United Kingdom. 
? Japanese fiscal years. 


Source: Organization for Economic Cooperation and Development. The Iron and Steel Industry in 1970 


and Trends in 1971 and the previous edition of the same publication covering 1969. 


Table 16.—Non-Communist world petroleum capital expenditures 


and exploration expenses by geographic area 
(Million dollars) 


1969 1970 1971 
United States: 
Capital expenditures_-__.........-.------------------------------ 8,175 8,225 7,250 
Exploration expenses... __--.---------------------------------.-- 725 665 715 
BJ ————— ————— 8,900 8,890 7,965 
Other Western Hemisphere: | 
Capital ended ⁵³⅛ð ͤ ³ðV ceewes Seen see cece 2,715 2,760 8,850 
Exploration expensemn3ssssssss 270 275 25 
F Pf. p ete aa i Ss 2,985 3,035 3, 605 
Western Europe: 
Capital expenditures_.._.......------------------------------+--- 2,480 3, 260 4,150 
Exploration expensensssssssss4«4««c „!! 125 100 7 
Totall!l . 44„“-ů 2, 605 3,360 4,225 
Africa: 
Capital expenditures._.................----------.--.----------- 825 790 975 
Exploration expenses_.__._...----.----------------------------- 85 100 150 
VOCAL e226 oe ei Seed tee ees ⁵ꝰðiV 910 890 1,125 
Near East: 
Capital expenditures.__.__....__._----._---------.-------------- 730 565 825 
Exploration expenses_____......----------------------------.---- 50 50 50 
7/»ͤ;’— m ³ ͤ dd mtß ek ee ee tee 780 615 875 
Far East: 
Capital expenditures. |... s „ 1,500 2,050 2,500 
Exploration expenses 125 150 150 
JJ ]˙ ccr bruto EA e LA in eu dd a 1,625 2,200 2,650 
Unspecified: Capital expenditures (no exploration expenses).............. 1,950 2,475 2,750 
Total: ö l 
Capital expenditure s „ 18,375 20, 125 21, 800 
Exploration expenses 1, 380 1,840 1,895 
Total TT eee ae 19,755 21,465 23,195 


Source: Energy Division, Chase Manhattan Bank, N.A. Capital Investments of the World Petroleum 


Industry, 1971, pp. 24-31. 
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Table 17.—Non-Communist world petroleum industry capital expenditures 
by industry sector and exploration expenses 


(Million dollars) 


1969 1970 1971 
Capital expenditures: 
Production: 

Crude oil and natural gas „„ 7,075 6,650 6,520 
Natural gasoline plants____..............----.-------------- 465 580 695 
Frl.! A ⁵³ 910 850 1,200 
Marné- olg ls . y k Led RREA 2,090 2,615 2,875 
/ ⁵ðVy y 3,210 4, 000 4, 755 
Gepe c ee els 1,310 1,525 1,585 
fl ee ⁰ eeu 2, 805 3,220 3,380 
G ³;üA. ꝛ ͥ ↄ ↄxxßß mts T mʒtdt ß 8 510 685 840 
a ß E PE de 18,375 20, 125 21, 800 
Exploration expenses 1,380 1,340 1,395 
Grand total... oDle2Bgweecoseczcendubeddcclustccc Lee L E 19,755 21,465 23,195 


Source: Energy Division, Chase Manhattan Bank, N. A. Capital Investments of the World Petroleum 
Industry, 1971, pp. 24-265. 


Table 18.—U.S. direct foreign investment in mineral industries: Value, earnings, and income 
(Million dollars) 


Mining, smelting, and Petroleum 
refining 
Area and country —— —— TK — —ĩũdù — — 
Value Earn- In- Value Earn- In- 
ings! come? ings! come? 
1968 total ͥô· ³·1¹ ⁰³ . d eeseeeae 5,485 795 644 18,887 2,449 2,271 
It ð E RS shea r 5,676 782 664 19,882 2,452 2, 688 
n COUR oes eee sc LEM eee 6,168 675 553 21,714 2,985 2,608 
: 
Canaga 2 VPP a deu de E 3,265 206 170 5,134 371 149 
Latin America and other Western Hemisphere: 
Latin American Republics: 
NOt eo eee eee ee 3 452 3 7 NA NA NA 
Venezuela. __.....-...-----------.-- NA NA NA 1,634 370 366 
|8] 2,1 MN v y 8 904 70 105 1,669 93 55 
Subtotal 1, 356 73 112 3,308 463 421 
Other Western Hemisph ere 760 103 108 891 48 23 
JJ. cee oue ECOL 2,116 176 219 4,194 511 444 
Europe: 
uropean Economic Community......... 13 NA NA 2,927 —25 90 
United Kingdom. .....................- 8 NA NA 2,192 70 46 
Other West Europ e: 57 NA NA 1,083 —88 —6 
M ͤ§˙Ür . ee Se ede 78 2 EN 6,202 T 130 
Africa: 
South Africa, Republic off 108 27 21 189 NA NA 
hf ² mm’ m EE ARS 386 32 15 2,095 515 444 
OUR) ceeds et eee ae S cene DAE 494 59 36 2,284 515 444 
Near East 2 ß SP en iL 3 m p 1,465 1,854 1,877 
Far East and Pacific: 
OANA is occ y Le LLL x bi cu 637 29 11 
Australia... ⅛ð v ees case 602 59 53 NA NA NA 
New Zealand.....................--.-- 8 as a NA NA NA 
Other: on K ⁰⁰⁰ʒ LAE 155 2 2 1,410 167 118 
TOUCÀl- n occ. uitae eds o eds 765 61 55 2,047 196 129 
International shipping Re aie 23 2,140 461 201 
Grand total*..... 2222.2 lll 6,720 504 484 24,258 3,982 8,459 


v Preliminary. r Revised. NA Not available. 

1 Sum of U.S. share in net . of subsidiary and branch profits. 

2 Sum of interest, dividends, and branch earnings. 

3 Partial figure; excludes figures for detail indicated as not available. 

4 Detail may not add to totals shown because of independent rounding and exclusion of some data in detail. 
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Table 19.—World merchant fleet distribution, by type 1 


1967 
Number of vessels: 
Tank6orl- o2: ci eo ea ES UM ONE 3,740 
Bulk carrieererer sss 2,968 
FreighterS. s Cneee 10,968 
G ²˙²⁴⁵²] EC E CS 1,729 
TD Otel 25.223 eee see EunEc ud URL dE cu 18,800 
Gross tonnage: 

ankers___.._...---.--.---- thousand tons.. 65,804 
Bulk carriers O... ,644 
Freighters_-------------------------- do.... 61,821 
Other. o ⁰⁰ͥmw ve eee 8 do.... 12,253 

// ese ete UE. do.... 171,522 
Deadweight tonnage: 

... ³ĩW³—Ai ðͤ 8 do.... 105,542 
Bulkearriers___.......-_-..---------.- o.... 49,688 
Freien eo ee ee do 86,107 
G 2550553862 y ⁵⁵⁵⁵ 8 do- „116 

%%%] A aee do.... 250, 403 


1968 


184,242 


117,185 


59, 926 
86,702 
9,447 


273, 210 


1969 


19,570 


79,457 
41,746 
62,960 
12,084 


196,247 


133,421 
67, 638 


87,250 
9.214 


297, 523 


19,980 


88,896 
41,199 
63,159 
12,147 


211,401 


153,075 


77,173 
87,428 
9,8238 


326,999 


230,302 


173, 196 


90, 962 
88, 305 
9,276 


361,739 


! Maritime Administration classification. Tankers include whaling tankers. Vessels shown here as Other“ 


include combination passenger and cargo, combination 


assenger and refrigerated cargo, and refrigerated 


freighters. Contribution of these vessels to mineral commodity trade is regarded as unimportant. Data are as of 


December 31 of year indicated. 


Table 20.—World shipping of tanker and dry cargo by loadings and unloadings 


(Million metric tons) 


1967 1968 1969 1970 1971 
Loaded: 

anger y cec 1,023 1,141 1,276 1,442 1,537 
III f ame uie dieu 887 966 1,086 1,166 1,170 
Ü] bce scatter to eec 1,910 2,107 2,312 2,608 2,101 

Unloaded: 
Tanker cargo 994 1,113 1,243 1,400 1,492 
Dry cAalgO......e mee ³ . ARS E MS 898 972 1,024 1,188 1,150 
Total... conu eee ce 1,892 2,085 2,267 2, 533 2, 642 
Source: United Nations. Monthly Bulletin of Statistics, V. XX XII, January 1973, p. xxiii. 
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Table 21.—World shipping of tanker cargo by region 


(Million metric tons) 


Loadings Unloadings 


Region SS SS SS 
1967 1968 1969 1970 1971 1967 1968 1969 1970 1971 


Developed market economies: 


Australia, New Zealand... 1 2 1 1 2 23 24 25 21 16 
oo 1 TE PA 1 2 15 15 16 15 18 
Pl 8 1 me 1 1 1 119 141 1866 201 223 
South Africa, Republic of.. .. ze TN dc E 10 10 12 16 
United States 8 4 4 5 3 128 145 156 161 173 
Western Europe 62 70 79 98 97 497 554 620 705 732 
rf ‚ -r neu 1 1 6 12 4 3 3 7 13 
ell E 73 77 86 112 117 795 892 996 1,122 1,191 
Developing market economies: 
Caribbean 54 54 57 63 62 68 71 79 89 97 
Far Eat. 3 4 51 59 68 52 64 70 78 88 
Near East 470 529 586 662 768 11 11 12 12 11 
North Africa. 139 177 210 227 182 16 16 17 17 17 
Other Africa 8 12 35 63 84 12 14 14 15 14 
Venezuela. aa 175 176 178 181 173 S e" ie d - 
Other Latin America 12 10 11 11 11 29 33 35 42 44 
ther... ruine zs " ae me 1 2 1 3 3 
Otel sec 8 893 1,001 1,128 1,266 1,349 190 210 230 256 274 
Centrally planned economies: 
r ae 54 57 58 61 69 as M 1 3 5 
Other- 3 5 4 4 3 9 11 17 19 22 
Tot! 57 62 62 65 72 9 11 18 22 27 


Source: United Nations. Monthly Bulletin of Statistics. V. XXVII, January 1973, p. xxiii. 


Table 22.—World shipping of dry cargo 


(Million metric tons) 


Loadings Unloadings 

Region 1967 1968 1969 1970 1971 1967 1968 1969 1970 1971 

Developed market economies: 
Australia, New Zealand 43 51 72 93 114 15 16 16 16 17 
e m ee eeu 72 78 70 95 92 31 34 36 39 37 
/§öÜͤ¹ sss ee ee eicere 26 30 40 41 51 165 179 204 235 238 
South Africa, Republic of.. 13 14 12 13 15 5 4 4 6 8 
United Stats 163 173 177 213 183 121 131 125 132 133 
Western Europ;·e 195 222 231 239 239 355 389 416 460 452 
Othet:.-22 ͤk (y m 2 2 3 2 4 2 3 5 3 2 
S/ô§ö§ĩöé5.t⅛ö ] kß ibut 514 570 605 696 698 694 756 806 891 887 

Developing market economies 
ari Iv!ß!ß . t E 26 25 27 32 30 10 11 11 13 14 
Far Est . 68 72 81 89 89 64 63 61 62 64 
Near Eaũue tl 7 8 8 10 10 17 17 19 20 23 
North Africa 25 28 29 29 31 17 17 17 19 21 
Other Africa 56 66 71 77 81 4 5 19 22 26 
Venezuela. aa 19 17 21 23 22 3 4 4 4 5 
Other Latin America 78 84 93 106 106 25 29 31 34 37 
e cata s eh E 6 8 10 18 14 2 2 2 
Total RENS 285 308 340 375 378 153 160 164 176 192 

Centrally planned economies: 

EA a 8 45 44 4T 46 44 10 11 10 11 10 
Other ES Nha e y reg kD ay, 43 44 44 48 49 41 44 44 55 . 60 
dici m w' nan 88 88 91 94 93 51 55 54 66 TO 


Source: United Nations. Monthly Bulletin of Statistics. V. X XVII, January 1978, p. xxiii. 
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Table 23.—Distribution of world oil tanker tonnage, by size group 1 


1966 1971 
In service New building in progress 
Size group Million or on order at yearend 
(deadweight tons) deadweight Percent oß ——xẽ.. ͤäq — —]x5f ³ .ö'—2—— — 

tons total Million Percent of Million Percent of 

deadweight total deadweight total 
tons tons 2 

Under 25, 00h 30.0 30.2 28.5 16.3 1.0 1.1 
20,000—45,000. ........... 25.3 25.5 28.0 16.0 3.4 3.8 
45,000-65,000. ........... 21.2 21.3 22.6 12.9 a ie 
65,000-125,000. .........- 21.8 21.9 39.4 22. 5 3. 6 4.1 
125, 000-205, 000 1.1 1 12. 0 6.8 5.0 5. 6 
205, 000-285, 0000 s zs 42.5 24.2 65.2 13.6 
285,000 and over En oe 2.3 1.3 10.4 11.8 
WOU nS a cio 399.4 100.0 175.3 100.0 88.6 100.0 


1 Includes vessels 2,000 deadweight tons and over. 
2 Excludes 21.5 million deadweight tons in bulk (multiple-cargo) carriers. 
3 Data differ slightly from total given in table 19 because of difference in source. 


Source: British Petroleum Co. Ltd. BP Statistical Review of the World Oil Industry. Baynard Press, London, 
1966, p. 15; 1971, p. 14. 
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Table 24.—Commercial ocean traffic through the Panama Canal in terms of number 
of transits and total cargo moved, by type of vessel 
Com- Con- 
bina- tainer Dry General Other Total 
Ore  Tankers tion cargo bulk cargo 
ships carriers ships carriers ships 
1970 
Number of transits: 
In ballast: 
Atlantic to Pacific........ 1 42 14 1 29 128 595 810 
Pacific to Atlantic........ e 164 EN zm 219 153 116 1,252 
Total Sn ett. 1 806 14 1 248 281 711 2,062 
Laden: 
Atlantic to Pacific. ....... e 932 99 66 1,274 3,213 630 6,214 
Pacific to Atlantic........ 6 216 18 70 909 3,040 1,128 5,382 
CC AAA 6 1,148 117 136 2,183 6,253 1,758 11,596 
In ballast and laden: 
Atlantic to Pacific 1 974 113 67 1,303 3,341 1,225 7,024 
Pacific to Atlantic 6 980 18 70 1,128 3,193 1,239 6,634 
Grand total. 7 1,954 131 137 2,431 6,584 2,464 13, 658 
Cargo und (thousand metric 
ns): 
Atlantic to Pacific. e — 14,721 4,911 281 34,271 19,297 1,863 74, 844 
Pacific to Atlantic 156 3,377 569 334 17,164 16,685 2,962 41,247 
«; eoe a ere 156 18,098 5,480 615 51,435 35,982 4,325 116,091 
1971 
Number of transits: | 
In ballast: 
Atlantic to Pacific........ 1 39 5 100 162 566 874 
Pacific to Atlantic.......- sate 780 1 M 115 160 138 1,194 
TCC saanen 1 819 6 1 215 322 704 2,068 
Laden: 
Atlantic to Pacific ET 946 59 121 1,314 3,328 544 6,312 
Pacific to Atlantic 2 198 5 109 1,060 3,139 1,126 5,639 
Total... elu Ee 2 1,144 64 230 2,374 6,467 1,670 11,951 
In ballast and laden: 
Atlantic to Pacific... ...... 1 985 64 122 1,414 3,490 1,110 7,186 
Pacific to Atlantic 2 978 6 109 1,175 8,299 1,264 6,838 
Grand total 3 1,963 70 231 2,589 6,789 2,374 14,019 
ar nove (thousand metric 
ons): | 
Atlantic to Pacific — 14,848 2,985 709 34,856 21,000 1,141 75,539 
Pacific to Atlantic_____._____- 84 3,329 187 694 19,001 18,772 2,928 44,995 
tf... 50-5 84 18,177 3,172 1,403 53,857 39,772 4,069 120,584 


Source: Panama Canal Co. Annual Reports for 1970 and 1971. 
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Table 25.—Movement of mineral commodities through the Panama Canal, 
by commodity type and direction of movement 
(Thousand metric tons) 
Atlantic to Pacific Pacific to Atlantic Total 
Commodity ; 
1969 1970 1971 1969 1970 1971 1969 1970 
METALS 
Aluminum: 
Bauxite and alumina.. 1,243 1,615 1,256 132 157 450 1875 1,772 
Metal, except scrap... 101 65 76 74 188 94 175 248 
Chromium, chromite...... 14 2 10 155 161 209 169 163 
Copper: 
Ore and concentrate 68 101 46 170 187 249 238 288 
Metal, except scrap... 30 12 15 701 666 765 731 678 
Iron and steel: 
Iron ore 179 289 575 2,924 3,993 3,557 3,103 4,282 
Pig iron, steel ingots 
and other crude 
forms, except scrap. 1,248 1,325 293 18 19 97 1,266 1,344 
Semimanufactures (ex- 
T cluding tinplate).... 1,881 2,002 1,890 5,510 6,243 6,494 7,391 8,245 
ad: 
Ore and concentrate 19 12 6 128 170 193 147 182 
Metal, exceptscrap... 8 5 6 147 183 253 150 188 
Manganese ore and concen- 
5 5 cs 109 99 208 133 76 122 242 175 
in: 
Ore and concentrate 1 2 6 89 78 85 90 80 
Metal (including tin- 
2: plate)............- 145 134 129 94 90 108 239 224 
inc: 
Ore and concentrate. . 150 140 165 158 216 349 303 856 
Metal, except scrap... 19 11 8 148 153 144 167 164 
Other and unclassified: 
Ore and concentrate 91 54 115 533 623 789 624 677 
Metal, except scrap... 85 31 49 102 118 172 137 149 
Metal scrap, all metals 2,683 3,975 2,689 33 34 18 2,716 4,009 
NONMETALS 
Asbestos__......----.---- 193 229 262 46 50 55 239 279 
Bͤ§;»—·ꝛOO³ ¼m Là REL 9 8 10 340 456 398 349 464 
Cement 116 169 170 13 15 15 129 184 
Clays and clay products: 
Fire clay and kaolin... 230 301 328 21 35 35 201 836 
Brick and tile 59 77 79 136 151 131 195 228 
Diatomaceous earth. ...... 8 4 4 55 52 52 63 56 
Fertilizer materials: 
Nitrogenous: 
Ammonium com- 
pounds 390 350 350 16 58 26 406 408 
Sodium nitrate 21 23 23 392 388 466 413 411 
Phosphatic 4,737 3,792 4,544 94 6 2 4,831 3,798 
Potassi ce 155 186 305 721 509 429 876 695 
Unclassified - 636 794 891 43 184 82 679 978 
Sodium compounds: 
Salt roses 196 144 117 376 512 505 572 656 
Other 99 77 118 60 29 23 159 106 
Sulfur este ee 193 213 172 182 306 428 375 519 
MINERAL FUELS AND 
RELATED MATERIALS 
Coal and coke. .......... 16,522 21,648 22,181 30 26 882 16,552 21,674 
Petrochemicals........... 479 8 324 126 237 294 605 591 
Petroleum: 
Crude „092 „199 4,712 581 1,710 1,330 6,673 5,909 
Refinery products... 10,168 10,526 9,514 1,065 1,518 1,859 11,238 12,039 
Total. -_----------- 48,322 152,968 51,646 15,541 719,587 20,595 68,868 72, 555 
r Revised. 


Source: Panama Canal Co. Annual Report, 1971, pp. 48-51. 
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Table 26.—Indexes of ocean freight rates 
(1968 = 100, unless otherwise specified) 


Trip charter Time charter 


West Norway United Kingdom ! 
London Germany 
tanker ——————— Italy Norway 
brokers (gen- 9,000- 20,000- Over (dry 
panel Dry Tank- eral Dry Tank- Gen- 16,000 40,000 40,000 cargo) 
cargo ers cargo ers eral dead- dead- dead- 
weight weight weight 
tons tons tons 
198388 5 108 100 158 95 102 142 100 100 100 100 118 
199 lomo 90 100 127 96 94 119 100 99 98 103 114 
1970: 2 
First quarter 101 157 164 157 133 180 148 119 146 164 145 
Second quarter 106 151 231 150 134 215 193 140 175 227 169 
Third quarter 134 159 335 147 142 322 206 139 182 254 190 
Fourth quarter 150 130 291 116 132 280 176 138 167 202 174 
Annual average 119 146 250 142 122 243 181 134 168 181 166 
1971: 2 
First quarter 120 113 198 96 97 173 135 111 126 157 156 
Second quarter 119 92 109 79 82 99 87 94 89 81 145 
Third quarter 113 85 95 76 83 88 75 81 82 67 114 
Fourth quarter 107 91 135 74 77 134 75 82 73 72 100 
Annual average 118 99 144 87 90 133 93 92 93 94 132 


1 The United Kingdom figures are shown with original base 1968 = 100. Table is further subdivided into vessel 
tonnage classes of deadweight tons, rather than commodity classes. 

? Quarterly figures are for the last month in the quarter except for United Kingdom figures that are averages 
for the quarter indicated. 


Source: United Nations. Monthly Bulletin of Statistics. September 1971, p. xvi; and June 1972, p. xxii. 


Table 27.—Nonferrous metal prices in the United States 
(Average, cents per pound, except where otherwise noted) 


Year and month Aluminum! Copper? Lead 3 Zine 4 Tin 5 Silver ¢ 
1969. a ee ei 27.176 47.534 14.695 14.600 164.498 179 .067 
1970-5 oe ee 28.716 57.700 15.419 15.319 174.205 177.082 
1971 
,,, ß bees 29.000 51.025 13.300 15.000 161.638 163.955 
February. —--— Aer 29.000 49.850 13.300 15.000 162.882 160.032 
Maren REEL 29.000 50.050 13.300 15.068 166.957 166.904 
ADF. w- ee cU c 29. 000 52. 330 13. 300 15.500 168.976 172. 595 
/ ari y acc UE 29. 000 52.215 13.300 15.775 166.025 166.670 
JC0öÜĩ506ꝗQ/ũ7 m ] ð᷑ .... 29. 000 52.215 13. 446 16.000 164.477 160. 809 
OU et eee 8 29.000 (7) 13.934 16.190 166.417 158.076 
Kis or St ene leet 29.000 52.275 13.918 17.000 166.074 158. 660 
September, 29. 000 52.264 13.916 17.000 167.286 142.143 
October- ---------------------- 29.000 52.215 13.916 17.000 167.697 133.579 
November 29. 000 51.620 13. 877 17.000 175.388 131.989 
Decembeerrr 29. 000 49.699 (8) 17.000 174.357 139.352 
Annual average 29.000 51.433 (8) 16.128 167.348 154.564 


! Unalloyed ingot, 99.5 percent, delivered United States. 
? Electrolytic copper, domestic refineries, Atlantic Seaboard. 


3 Refined lead, St. Louis. 


* Prime western slab, f.o.b., East St. Louis. 


5 Straits tin, New York. 


s Cents per troy ounce, 0.999 fine, New York. 


7 Average suspended. 


8 Price discontinued December 13, 1971. Effective December 13, 1971, one delivered price, nationwide, re- 
placed delivered New York basis quotations. For December of 1971 the nationwide monthly average was 


18.815 cents per pound. 


Source: Yearbook of the American Bureau of Metal Statistics. Fifty-first Annual Issue for the Year 1971. 


New York, 1972, 148 pp. 
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Table 28.—Nonferrous metal prices in the United Kingdom 
(Average £ per metric ton unless otherwise noted) ! 


Year and month Aluminum? Copper? Lead 4 Zinc § Tin * Silver ? 
199 8 244. 525 611.442 120.762 119.237 1,428.907 75.323 
1910. — c2 eooo6c 255.866 578.617 124.430 121.175  1,506.213 73. 778 
1971: 

January............- 251.200 420.95 109.24 118.406 1,444.900 67.945 
February............ 257.200 425.15 110.74 113.23 1,443.40 65.99 
March. ............- 257 .200 476.78 111.32 118.09 1,469.91 68.639 
April... 257.200 521. 50 111. 53 118.01 1,485.10 71.150 
PP 257. 200 464.38 110.08 119.86 1,467.05 68.680 
JUNG clan 257.200 447.52 110.42 128.48 1,437.50 66.291 
rr ee 257.200 464.75 108.98 132.22 1,440.50 65.018 
August 257. 200 451.24 106. 03 132.41 1,420.43 68.361 
September 257. 200 427. 80 96. 68 125.47 1,416.91 57.864 
October 257. 200 417.98 91.94 134. 98 1,420. 62 53.195 
November........... 257 .200 406.70 88.78 137.98 1,413.73 52. 568 
December 257. 200 410.93 91.32 141.97 1,417.77 54.823 
Annual average 257.200 444.43 103.79 126.96 1,437.97 63.086 


! London Metal Exchange, average settlement prices. 

2 Ingot, 99.5 percent. 

3 Electrolytic wirebar. 

4 Refined pig lead, 99.97 percent. 

§ Virgin zinc, 98 percent. 

Standard tin. 

7 New pence (100 pence per pound sterling) per troy ounce. 


Table 29.—Nonferrous metal prices in Canada 


(Average, Canadian cents per pound, unless otherwise noted) 


Year and month Aluminum! Copper? Lead Zinc ? Silver 4 
1999; ³ e — ascen settee ta’ 28.70 50.794 15.163 14.642 192.803 
J...... 29. 50 58. 067 15.813 15.321 184.904 
1971: 

/ ² ² Ah e uud Lu SL E 29.50 52.625 13.500 15.000 165.880 
Fehr 8 29.50 51.000 13.500 15.000 161.210 
Muüureh:. 2o o eene ON er 86 29.50 51.261 13.500 15.000 167.952 
POPU ios Soh he oleic ence ea Le d. LI 29 .50 53 .000 13.500 15.500 178.895 
77 iem haa ð K 29.50 53.000 13.500 15.750 168.130 
J777öĩÜÜéñ vm 29.50 53.375 13.500 16.000 164.218 
P10 E E e E EE LT MA E 29.50 53.750 13.500 16.190 161.419 
F ³˙¹wꝛ».7;5« ũ ũ·. m. E 29. 50 53. 750 13. 500 17. 000 160. 875 
Septemde eeu Ze 29 .50 53.750 13.500 17.000 143.971 

h ³W¹A ⁰⁰ a Sc E E 29. 50 58.750 18.500 17.000 184.115 
Nei 8 29. 50 52.983 13. 500 17. 000 132.336 
December 29.50 50.375 13.500 17.000 139.210 

Annual average- ____--_.----------------- 29.50 52.718 13.500 16.120 156.101 


1 Ingot 99.5 percent, f.o.b., delivered Canadian points. 

? Electrolytic wirebar, f.o.b., delivered Canadian points. 

3 Pig lead, prime western zinc; producers' prices, carload quantities, communicated by Cominco, Ltd. 
* Canadian cents per troy ounce, average price of Cominco, Ltd. 


Source: Yearbook of the American Bureau of Metal Statistics. Fifty-first Annual Issue for the Year 1971. 
New York, 1972, 148 pp. 


Table 30.—Mineral commodity export price indexes 


(1968 = 100) 
Year and quarter Metal ores Fuels All crude minerals 

pro mnc rS 114 100 104 

TO acre rc eee cee aks eee Du E Saleh ewe e E 122 105 109 
1971 

Fh ] ¹³Ü0Ü¾³ſſſ d sesiasesdiee 125 120 121 

Send dd, v MON E OR 125 128 128 

Thitd ga fe‚e‚e EE eR me 125 131 129 

Fourth geek ee eek 127 131 130 

Annual averaghge kk 126 127 127 


Source: United Nations. Monthly Bulletin of Statistics, New York, September 1972, p. xiii. 
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Table 31.—Analysis of export price indexes 
(1963 = 100) 
Developed areas Developing ! areas 
Year and quarter 
Total Nonferrous Total Nonferrous 
minerals base metals minerals base metals 
11% ⁰˙¹˙ -—— — 107 158 103 187 
õõĩ¹ ði x ð v ¼¼0 ys ß EN 122 167 104 191 
1971: 
First quarter 142 149 112 158 
Second quarterrrrktkrr LLL. c cll ll... 145 155 120 168 
Third quatre Reb ccm EEOCE 146 151 122 160 
Fourth quarter. ........-.. 2.2.2. - LLL LLL... 147 148 122 154 
Annual averageu 145 151 119 160 
1 Previously titled less developed areas. 
Source: United Nations. Monthly Bulletin of Statistics. New York, September 1972, p. xiii. 
Table 32.—Leading world producers of bauxite 
(Gross weight, thousand metric tons) 
Country 1969 1970 1971 » 
JUImDNICB-. coca M penc ³⅛ꝛͤ«³0 MC --= 8 10,499 12,009 12, 767 
/%õĩ˙¹k³¼. ² ⁵uꝰ ̃ ts he Bee 8 r 7,921 ,2 12,541 
/ ĩð˙i : y y 8 5, 450 e 5, 340 e 5, 590 
CV) ͥ a ꝛ¼½ Add ⁰⁰yʒ r 4,200 r 4,800 : 
OU Ua ³⁰Ü¹i NTC RE MEN ERES ENS 4,306 4,144 8,817 
ee Ae E A oe OR dd... ee T T ee eNO aR a ee 2,113 2,992 8,184 
)) ³ÄWü. m;; C y mt 8 r 1,948 2,292 8,088 
eunt M qve MIT 8 2,459 2,490 2,630 
l;: ae y r ⁰ ei r 1,984 2,022 2,090 
United stacꝶeesee a a a a a ae l 1,872 2,115 2,020 
Yugoslavia. onra eh ⁰ ee ad Soe 2,128 2,099 1,959 
/ ĩðk“ẽt ˙ Ü ·¹ ⁰ñ ⁰ ¹·em x h r 45,490 49, 059 54, 186 
0JJJJJ))G))GV))G)%CFVGCCCCCCTC0ſT0VTCCTſTCTTTCCſV½TſThͤ y ß y ed D EE r 6,482 7,824 8,281 
Grand e eeeeetet((ñĩ]x]7˙' e: owebseSDeNumes r 51,972 56,888 62 , 467 
Estimate. P Preliminary. t Revised. 
1 Excludes nepheline concentrates and alunite ore. 
Table 33.—Leading world producers of aluminum 
(Thousand metric tons) 
Country 1969 1970 1971» 
United Sta ß . et eil i Lii Ec 3,441 8,607 8,561 
USSR n ee i Se ³ ⁰ͥ mn oe cee EE UELLE y 8 1,050 1,100 1,180 
Canada cedLo esa cv LU eL y y E EE r 979 972 1,002 
Ü). dddd4ꝓd4ddd///d/dddd//'¾ 8 569 723 893 
J%%;· dd ³ ddſ ⁰⁰¶ A I pe E Ln r 508 530 529 
y, õ%ê . r Iq C Lee 268 809 428 
ha. MEM" "Ovi y 88 872 881 884 
JJJJ0%0%%%%%%m ae depu ee 88 126 206. 228 
Indi. E ls y ...... m r 132 161 178 
China, People's Republic of 120 130 140 
Ital. ⁰—¹mw.mm] ͤßdgdßßd ⁰⁰ kk a AM eu DAL 8 r 144 147 136 
BN asa rs oat elect Mee A eet ate ³⅛ðà'L 8 r 7,704 8,276 8,654 
rrrhhſhhfhnT..rsr ð ee Le r 1,262 1,385 1,615 
Sr ie oe r 8,966 9,661 10,269 
Estimate. v Preliminary. t Revised. 
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Table 34.—Leading world producers of mine copper 


(Copper content of ore, thousand metric tons) 


Country 1969 1970 1971 » 
United States n NEN eee oo ³ðUʃ ³ĩðL 1,401 1,560 1,381 
lk ee ees Seeker ED tee dE 699 711 718 
Canada. lo . eet ee er gas 520 610 653 
Zambia. NR PT" ---—-—-——————— — r 719 684 651 
J ˖ͥ Vͤ!L!!bwy y 550 570 620 
LLNS PE CEN Pp 357 886 407 
e e ... eae a AE ee NOR 199 220 218 
Fiir ³ ðVyͥ ee eee weenie wees 131 160 198 
JJC: Be dca ⁰ Ü1ð1 ä Dr eee Guise 131 158 177 
South Africa, Republic of...._.......-.--..-.--.-.--..--.----------- 126 149 157 
7 cac DORE E eee cL E LEE LE 121 125 121 
OT OGal 2.5.2 este eet eee aie ð⅛˙ 2 eats r 4,954 5,333 5, 296 
11Jö˙ĩͤ ⅛˙—˙—ꝙg ð : d y d e r 662 69 753 
e ee CM Hem ca UE r 5,616 6,023 6,049 
Estimate. Preliminary. r Revised. 
1 Recoverable. 
Table 35.—Leading world producers of iron ore, 
iron ore concentrates, and iron ore agglomerates 
(Thousand metric tons) 
Country 1969 1970 1971» 
US Satios eee eee eee ee eee pd 186,134 195,492 208 ,008 
itt —0œ”œ Lohse ue eeu - y neces 89, 746 91,201 82,058 
CõÜ˙—êð5 )ꝗò ].. “!!!., 8 r 38, 576 51,189 62,100 
J) ˙Ww ͤ LUE EMAIL UL Qu IE 55,425 56,805 55,862 
China, People's Republic of e.___.-_.--_----------------.------------ 40,000 44,000 48,000 
eurn aO IPM 36,337 41 ,459 43 ,976 
PU 20252564204. c cens ³ð ³ kms ⁰⁰y E a EC E LE. 27,157 40, 200 42, 700 
JJ ÄÜ³;Ür AA LE AR oe dte EM 8 33,185 31,518 34,367 
Ü ³ cL ³ :. ĩÄ u ͤ:»˖0nk ⁰ͥ⁰ꝙm vrmx EE LE 29 , 564 81,366 32,288 
IU hr ha we le pe ie chal eee ee Sas ei E 22 , 866 22,652 23,179 
h ⁰⁰⁰ ³ e oe 19,716 22,100 20,500 
%%%Ü⁊•⁵ eee eh che cum e EL . Per eee oo 11,534 11,265 11,228 
South Africa, Republic of. ..___.-.-----..--------------------------- 227 „72 10, 678 
United Kingdol-.-....--22.--22-- 0-2 íi ace eeucu Ra ees dde ec 12,298 12,018 10, 229 
l/ ³˙'¹iu¼çé0! /d K ak r 611,765 664,993 680,178 
I lun Mes eben he ee ae LS é r100,820 102, 869 98,607 
e, . . e iu d LE r 712,585 767, 862 778,780 
e Estimate P Preliminary r Revised 
Table 36.—Leading world producers of crude steel 1 
(Thousand metric tons) 
Country 1969 . 1970 1971 » 
FC; ͥ dfſddſꝓdßdſſßß ³·wwüm ð—- west ess aes r 110,316 115,889 120, 637 
(( ] ⁰˙ . ð d y d y MU Ice 128,151 119, 308 109, 264 
DRDO = os os ha ah i eh ee e mmn et 82,16 93.322 88,557 
Germany, WeSU-i2l lecce r r 0 aee eic E EE 45,316 45,041 40,818 
United: Kingdom... ß See el esas ere 26,846 28,816 24,175 
OPENS c NEQU EUMD “,. ͤhkd; y ß 8 22,511 23, 773 22, 859 
China, People’s Republic off „„ 16,000 18,000 21,000 
7öGCõĩõĩ%0t.] ⁵ ⁵ n jq ¹᷑ 7 I PE NCMO 8 16,428 17,277 17,452 
h ⁰³o˙ ꝓꝓꝶ⁵ſ e y 11,291 11,795 12,738 
III a mi ru e e EN a 8 12,832 12,607 12,443 
Czechoslovakigd. . . ]ñr . ] ũ ů Beh mr 8 10, 802 11,480 12,069 
Canada hae e he te e nts E n r9,115 11,200 11,040 
SDal- 5 is oe eei EAM 6,005 7,429 7,794 
CJJJJJJJ)))))))00CTVVVVVVTTPTPVſſGſBT!!!!!!!!!.!!k. ⁰ 5, 540 6,517 6, 803 
A/. —————— r 7,016 6,822 6,736 
jac) ³² ]ꝶr ERE r 510,335 528, 776 513, 880 
A ði˙ß/ſſſſſͥ ⁰ͥ⁰¶⁰ͥ ; k y r 63,055 65,702 67, 059 
Grand total. ˙“ð¹· ⁰ ͥ ff Om E e DE e eL c r 573,390 594, 478 580, 939 
e Estimate. P Preliminary. r Revised. 


1 Steel ingots and castings. 


MINERALS IN THE WORLD ECONOMY 47 
Table 37.—Leading world producers of mine lead 
(Lead content of ore, thousand metric tons) 
Country 1969 1970 1971 v 

C ĩ ͥ ÜoðW⅛ẽW. le ꝛmt ʒ. UE held 462 519 525 
J)) ⁰·ü³ ] y rte 2 coh atch 440 440 450 
Australia. ...r. Ert ERE r 452 457 408 
Canada. ß e e ee) ee r 302 357 893 
/ a RPO OE PRE SDE ³ AAAſſAͥͥ i Li LE AED T ere 155 157 178 
7 ⅛˙ ˙ꝙꝗ' ..... EE 171 177 157 
Nügoss l ¾ —ʃ 118 127 125 
FFII ð² : ; Sa eee aera wee Beek ee eu 91 96 e 100 
China, People’s Republic of ¢!__....--.--------.----.---------------- 100 100 100 
C7 ” ͥ6%o—Ü . Lud DIL M ied r 2,291 2,430 2,481 
AH r 95 98 982 
Grand total)... sodas ee te E E nee e Se das r8,250 3,414 3,418 

e Estimate. P Preliminary. r Revised 

! Recoverable. 
Table 38.—Leading world producers of manganese ore 
(Gross weight, thousand metric tons) 
Country 1969 1970 1971 » 

USSR rr ES 6,551 6,841 7,818 
South Africa, Republic of-------------------------------------------- 2, 204 2,679 8,287 
l ⁵ ³owÜäꝛmꝗñ ͥ¶⁰ydd d E r 1,691 1,879 2,602 
OB aLe o hoe ee suut es ¾ d x E CE r1,393 1,453 1,869 
DI MC Roe HO TM r1,486 1,651 1,779 
Australia 266 ee ct cnosouu ſddddſdꝙã́/ñ⁊ ⁰⁰²⁰⁰ꝛm ß E Me ELA r 889 751 1,050 
Knina, People’s Republic of cc 1,000 1,000 1,000 
Mean Ra Np eae ees a ce le da eee ed 8 333 391 599 
Zaire... J ³ſdGdGdhj y REN 311 347 387 
7%%Cõ5%³[ , ;udf ecu ↄ h 8 301 270 285 
e p . cc di eua MM au E 144 274 267 
Total esseen fd 0262. de: 00:20 0 ð r 16,303 17,536 20,898 
Alkotho -one Se oe HEIN r 821 668 609 
Grand.tolal.. o ZIA LE 88 r17,124 18,204 21,002 

e Estimate. P Preliminary. r Revised 

Table 39.—Leading world producers of mine tin 
(Tin content of ore, long tons) 
Country 1969 1970 1971 p 

ù ͥ ⁵¹˙¹ô es uu ubi ũmͤß' f Boe EM SE eee eM 72,167 72, 630 74,253 
ene . A EPR AP age eR Ee ee r 29,415 28 , 787 28, 605 
NUSSRtu 0. d col a ß Ea 27,000 27,000 28,000 
Fal ⁵ð⅛ð¹Aãͥͥͤ ⁵ðiU)ͥ ³ðV;u/ĩͥ ]ð2 ee E E 120, 785 21,485 21,346 
China, People’s Republic of ¢.___.....-...-.-.----------------- 20,000 20,000 20,000 
nd yd a 8 17,138 18,761 19,411 
//õöĩ§Ül(:᷑. tne Hex y k 18,177 8, 689 9,639 
NI ³o¹ wm-; ð eu DE 8,608 7,833 7,005 
J! ⁰¹ AAA... ³¹Ü¹iÜi⁰.ͥ yd A ab qu r 208,285 205, 135 208,259 
AHlſ/ſſſ/ Eas need te E r 22,864 28 , 490 23 , 596 
Grand tolal... ⁰³˙.wVww....⁰⁰ ⁰ ¹de ⁰⁰⁰ Sei ee r 225,649 228,625 281 , 855 

e Estimate. v Preliminary * Revised. 
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Table 40.—Leading world producers of mine zinc 
(Zinc content of ore, thousand metric tons) 


Country 1969 1970 1971 

J))))GTTFTFTCT(õͤõͤ 0 ————— áp A ene eee 11,201 1,258 1,270 
PCV! ³o ꝛæ ³ð ] vt 8 610 610 650 
H ↄ ˙ ’⸗ÄͤͤI———I—ffſU w ð : ĩ K dte E e etr 502 485 456 
Australa . r 510 487 450 
///%0 ³⁰1Jdddſſ/ꝓd/ſ/ſã a a a a 300 299 387 
J/ßCê˙ÜUö6ĩ: ñðâ - a A 269 280 294 
/ ⁰;⁰% ⁵⁰˙· ). y y 8 253 266 265 
Poland. s. cof ch oo rc e ta Mua ld EE S UAE ag 171 187 194 
fl kee et ei ae 8 125 130 185 
ö w ³ ³ddadd LE eps r 126 129 132 
!!!...: ] dsds ß ee ROC A E A Oe on r 95 105 120 
Ts ope L «˙²˙.. A ea Nag ER 8 132 111 106 
YupgoBlaViB. s et ͥ⁰ Ad . ME 97 101 100 
China, People's Republic of ¢!_____.._.-.---------------------------- 100 100 100 

OG are ca re or pc bo eL EU ctt r 4,491 4,543 4,659 
AH ſſſſͥũ ⁵³ↄſſͥͥ ⁰ r eae uL OP LM D Lee r 853 933 906 

Grand total ee eut ³ eins ee E epe r 5,9844 5,476 5,565 


e Estimate. P Preliminary. r Revised. 
1 Recoverable. 


Table 41.—Leading world producers of hydraulic cement 


(Thousand metric tons) 


Country 1969 1970 1971» 

US SR ue ß ß I E DE at r 89,800 95,200 100,300 
United States (including Puerto Rico)))y)y)yhyhhh) r71,020 68,962 72,868 
Japan DTE — T PET r 51,386 57,189 59 , 463 
Germany, West. odo Se ae 35,078 38,825 41,013 
3 J)) NELLE M ese D i mt dE r 981,348 83,121 81,730 
FF ""--———————Á— 21,543 28,858 28,822 
United e ß t eL Qc eL 17,422 17,057 17,896 
Spain (including the Canary Islands) r 16,018 16, 16,993 
I ec ⁰ydm ⁰⁰⁰ 8 13,260 13, 14,894 
Poland. i eode e Nt n ðé- k kk 8 11,830 12,180 18,082 
China, People's Republic of €... 2222 „„ 10,000 10,000 10,000 
RZ MENDA OMNE tS ees 17, 824 9,002 9,802 
Cansadg- ³xͤrd ͥdd ß yd 7,484 7, 208 8,649 
Romanias -eaa ⁵⁵ ⁵⁵ ⁵⁶⁵ ⁵⁵ !!!.... 8 7,515 8,127 8,523 
Germany, Uùèr¹ ::: ern need niea Me EE 7,410 7,987 8,478 
Czechoslovakia... 2222222222 „„ „„ 6,733 7,401 7,956 
N Add 8 6,787 7,267 7,360 
)/)CͤĩÜĩ nnn... ⁵ĩðV—àv ⁊ͤ v S ier om r 418,453 437 ,963 457,819 
Aw ³ð i y A r 124,161 133,633 147,656 
Grand total... 2 cmo nk e a r 542,614 571,596 605,475 


e Estimate. P Preliminary. r Revised. 


Table 42.—Leading world producers of nitrogen fertilizer compounds 
(Thousand metric tons of contained nitrogen) 


Country ; 1969 ! 1970 ! 19711!» 
United States (including Puerto Riooᷣoõſ:ꝭ·wwẽ 7,139 7,682 8,103 
))))... ⁵ ia LL ML E Rd M. 4,177 4,509 5,423 
Japan PV. C T epee ak aceite ea p r 2,098 2,131 2,105 
Germany, West- S.L ce ³ hſ ccn uat ĩ 1,598 1,574 1,505 
/ %]§³˙öé5 TP . RS 11, 368 1,313 e 1,351 
China, People’s Republic of ¢.___..._..____.--_---------------- 940 1,040 1,200 
CC ete NONO .d ³⁰M:::: y . PEE 759 938 1,080 
[Italy oo dance a ⁰¶⁰dydd ß a UE LEA LAE r 1,088 960 966 
N etherlands (cC E 954 893 930 
1ͥ⁰ ddddddddddddſdddddd . ʒ A Sted 563 730 832 
United Kingdom. ................ 2.2. Lc „ 841 710 748 
/ (ſ ³ð A le ei eo N r 21,525 22,430 24,193 
r ⁰ Le A DE LL Liam 17,168 8,116 8,677 
Grand totals. 2.2 ..... e LIA Lett iT r 28,693 30,546 32,870 
e Estimate. P Preliminary. r Revised. | 


1 Year ending June 30 of that stated. 
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Table 43.—Leading world producers of phosphate rock 1 
(Thousand metric tons) 
Country 1969 1970 1971 » 
United. State 2 ot a ie et ³AA AAA d d e D ees EE r 34,223 35,148 35,271 
USSR Lt chen t n ⁰õyd ⁰⁰yd y E dL E E 19,250 20,800 21,650 
// o¹AAA1Aqqqꝓæ// dub. Rua a Ee EE Ed 10,662 11,399 12,008 
Tunsiaa yee cesa eos iati e eee eaten Lu CL ME 2,685 8,016 8,162 
Naum Bec cee ꝰ õ ͤ ² d . ĩ⅛˙Ä—⁵ .,.. Ä ĩͤ . REID E r 2,193 2,114 1,867 
tal. uu ed lu ͥ c E A E LM LU ae CIE r 69,013 72,472 73,964 
AAo y C E eee 111,492 11,920 12,079 
%% eren SO ix S Ses seg ea eee dec es r 80,505 84,392 86,048 
e Estimate. P Preliminary. r Revised. 
1 Includes output of all major crude mineral sources of phosphate. 
? Includes material described as sedimentary rock in Soviet sources. 
5 Exports. 
Table 44.—Leading world producers of marketable potash 
(Thousand metric tons K:0 equivalent) 
Country 1969 1970 1971 v 
USOR creeren saena oo c Uu y y E EET MEE. r 9,183 4,087 e 4,807 
Canada. o ZyAꝓd%/J%//àded/ddd,/;d/ddddddddͥͥ a LE RD eee 3,168 3,10 8,518 
Germany. Welt oso. cot mm - y t LEE 2,626 2,645 2,915 
Germany, ↄdddddddddddddddddddddͥͥ e ERRARE ⁵ ⁵ ae dee eid 2,346 2,419 2, 426 
iii; ³ // k ⁵⁵ a EL 2,544 2,476 2,348 
ee e ß ß 1,938 1,904 2,000 
CC Dae dnt tx suc Lea idc ur d eee Et in r 15,805 16,634 18,009 
A ³owm ͥ ͥ ⁰ mm... ĩð—³wB ʒnmk; y aM e r 1,358 1,518 „71 
Grand total- ↄ ]]“) ⁵(U“ꝓ— h siu chi ee r 17,163 18,152 19,724 
e Estimate. P Preliminary r Revised 
Table 45.—Leading world producers of pyrite 
(Gross weight, thousand metric tons) 
Country 1969 1970 1971 » 
)))) METEO 3,500 4,000 4,200 
A hae eae es Gael tS I M cT Ad e CL Ee MURS r 2,517 2,766 2,429 
))Cõ ee ty tO AUi ⁰yd d ʒ ale us 2,966 2,764 2,363 
guna; People’ R y 1, 800 2,000 2,000 
[tip ML MT HR ete ence r 1,4738 1,518 1,504 
Finland. 77% ĩ õ SUCEDE ea dd FM E 855 963 860 
n ß! y e MEL LE E e 360 807 e 840 
NOPWÉV. hec euius cris dd LL tcc Ce Ado 767 747 781 
South 1 Repüblie o[. s acnzmclElwIhe uem 8 837 868 750 
%%% ee i m D CLIQ EM Noe ak 927 929 686 
d v c a i ter 0 y ß y y 495 575 592 
%% Wost- ossen ĩði7yn⁵/ ͥ¶dddddſſ yd y ue canes 640 554 554 
% %]ĩ¹ͤ ²⅛ ⁵—iuuũmiʃ¼0.. ...... x Ed emm r 17,137 18,491 17,559 
A/ ⁵ꝙV ͥ mDyↄæ3;; ß E E Ip r 3, 898 „900 3,982 
Grand total hh. ee seule leet LE r 21,085 22,391 21, 541 
e Estimate. P Preliminary. r Revised. 
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Table 46.—Leading world producers of salt 
(Thousand metric tons) 
Country 1969 1970 1971 » 
United States (including Puerto Rico)...............................- 40,167 41,665 40,012 
China, People’s Republic of ¢._._.....-...--..-----------.----------- 15, 000 16, 000 15, 000 
KY : c o E ca i i edam r12,100 12, 400 12, 000 
United Kingdom ñ? f᷑ü⏑ñ;Cẽ:⏑r: jr eC uei r 8,726 9,188 e 9,257 
S/ ꝛ“nq⁊.y ð - ß —— r 8,859 10,447 8,921 
I ⁰ 6,380 5,588 5, 790 
FFlfͥͥ soe ee eee y ⁵ r 4,869 5, 664 5, 495 
/%%%oE%kGSG— !...... è /d 4,225 4, 862 5, 060 
Tal os 2 eae ee are Sew eae ee ete ee Se ee eee 8,947 4.367 4,563 
SO. MC" —-——————— ——— "——— ————— OR r 9,890 4,153 4,860 
Netherlands MI ³oW0m... ͥ⁰ ⁰d ;;. ⁰ a Ra 2,669 2,869 8,167 
All; ³oÜ¹0 md 1, 680 3,071 e 8,100 
Il ĩ³˙ ¼m ³⁰»r ⁰⁰mkn; m... 2,817 2,904 2,962 
ROMSNIG eee PPI PPP mw; hv esbsbt icai eR 2,725 2,262 2,948 
Germany, East... oco eundn5duiu :ö 1,972 2,180 2,221 
SGI ae oe ds ea cpu E me D AD eee wee ELS S r 1,862 2,080 e2,080 
| Sg | REENE REE E ³ [m xxx e MEAE AL r 1,630 1,828 1,477 
I%%oP . o⁰ (md AAA 8 r 123,518 131, 528 128,863 
rr ⁰ͥ⁰³⁵ yd dy . euecess r 13,669 14, 056 14, 480 
r 8 se ee eene s LEE r 137,187 145,579 142,843 
e Estimate. P Preliminary. r Revised. 
Table 47.—Leading world producers of elemental sulfur 
(Thousand metric tons) 
Country 1969 1970 1971 » 
United States): epd d et der r 8,697 8,669 8,749 
Canadü- once ³ ß dd y k Du Lf. r 3,311 3,859 8,394 
dI Proc eee 8 1,981 2,688 e 2,713 
lf... h see once r 1,742 1,788 1,806 
bts p URN 1,600 1,600 1,700 
Merito pU ES 1,716 1,881 1,179 
C ⁵ĩ²”˙.i. ⁵⅛ä³. :::: E ⁰td Ei LEE 348 342 408 
China, People’s Republic of ¢..._.....-.----------------------------- 250 250 250 
Germany. Well... ð⁵ðV ) / AdAAdaAddaddddddddddſd ð dd 129 176 184 
ll! dy⁰ ⁰wr ⁰ Bem CL 124 127 122 
J. ĩÜ¹ðw.mõ ꝛ⁵ð²ꝛ.ꝛ. ͥ hd r 19,898 20, 820 20, 505 
h ³⁰ oe aise BI LI m a e E r 707 1,078 1,182 
G; he ee eee E E r 20,605 21,893 21,687 
e Estimate. P Preliminary. r Revised 
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Table 48.— Leading world producers of coal (all grades) 


(Million metrie tons) 


1969 1970 1971 p 
Bituminous Bituminous Bituminous 
Country Lignite and Total Lignite and Total Lignite and Total 
anthracite anthracite anthracite 
U.S. S. R. Ii. 140 467 12608 148 476 624 153 488 641 
United States 5 513 518 5 550 2 556 6 503 509 
China, People's 
Republic of 2 (3) 330 330 (3) 360 860 (3) 390 390 
Germany, East 255 1 256 261 1 262 268 1 264 
Germany, West 107 4112 2 220 108 4112 220 104 4111 215 
Poland............ 81 135 166 33 140 173 35 145 180 
United Kingdom 2 153 153 8 144 144 ae 147 147 
Czechoslovakia 79 27 106 82 28 110 84 29 113 
Iundsdsds 8 4 75 ? 80 4 74 278 4 69 78 
Australia 23 46 69 24 49 73 23 49 72 
South Africa, 
Republic of ne 53 53 td 55 55 Ix 59 59 
nc... 3 41 44 3 37 40 3 33 36 
Japan (5) 45 45 (5) 40 40 (5) 33 234 
Vugosla via 26 1 27 28 1 29 30 1 31 
Bulgaria 29 (5) 29 29 (5) 29 21 (5) 27 
Hungary. ........- 22 4 26 24 4 28 23 4 27 
Korea, North. ..... a 25 25 es 27 27 ES 30 30 
Total. ...... 6 725 62,029 62,754 6 747 62,100 62,847 6 756 2,092 2,848 
All other ss 36 91 6126 41 93 184 43 98 141 
Grand total 761 2,120 22,880 788 2,193 2,981 799 2,190 2,989 
e Estimate. P Preliminary. r Revised. 


1 Excludes output from the U.S.S.R. controlled portion of Svalbard (Spitzbergen). 

2 Detail for separate grades (lignite and anthracite plus bituminous) does not add to listed total for all grades 
because of independent rounding. 

3 Output small, included under anthracite and bituminous. 

Includes pech coal. 

5 Less than 14 unit. 

* Detail does not add to total because of independent rounding. 
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Table 49.—Leading world producers of marketed natural gas 
(Billion cubic feet) 


Country 1969 1970 1971 » 

United States: 62422252622 ³⁰ mA ((Age sad um ccu aee 20,698 21,921 22 , 493 
J§Oꝗçd&çꝙdꝙdꝙqꝙZꝙ7ꝙ7ꝙ7)ꝙ ⅛²-. õſꝗdd eee eee ⁰⁰yd r 6,396 6,990 7,501 
Canada õ ùͥͤ³vww ]³Üwüm• wm eect eae erie I — 1,978 2,277 2,788 
Netherlands 245.055 bo ͥ⁰ ⁰daddddddſ/ ³¹³ a 8 763 1,107 1,536 
U ↄ ⅛ a ³ Add (yd 5 8 843 884 944 
United Kingdom. ² recesso EE ↄ 4 179 392 656 
III/ ————————Á———— a ceo cece we 98 396 551 
Germany. Wost- neus ñ« ů yd h ³00r. yd dd LU LE r 307 440 535 
TU» ] ¹ AT. ß wrym meu ed t eu 417 481 479 
// õõĩͤ NE ⁰dßsm x ĩè . dee Le 422 464 473 
P;;᷑]?7 « œ ⁵ ö¶. ]ð-.⁊ꝛẽ ⁰ãꝗyd x cM eA CE 314 349 368 
CJ) ³˙¹1AꝛàAAͥ A A AAE EEN E A SE EEEE eral 230 243 252 
B ³˙’¹ʃ. ³⁰ A nd e cu Le Me E 188 212 229 
ee ae e ß ee als 139 188 190 
N / ⁰˙M yd ⁰ y sm Lu ec tek 192 204 157 
J/õÜÜ ¹˙ Aff. x E UL e r 33,164 86,543 39,102 
M ³ðV⁰-³. ͥ⁰ ⁰¶yddſddddſdſ ⁰⁰ʒ ce M Ee r 826 1,023 841 
hr ͥ ͥ ⁰¹⁰ð¹Ü¹ eni Brem y sat eu r 33,990 37,566 89,943 


P Preliminary. r Revised. 
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Table 50.—Leading world producers of crude oil 
(Million 42-gallon barrels) 
Country 1969 1970 1971 » 
United States 32.2325 ̃ͤ— wt ⁵² ] Add 665m. d EL 3,372 3,517 3,454 
WSS Races tee ³o ¹ mx ͥ⁰ ⁰ (xdms t ⁰r 8 2,413 2,595 2,772 
Saudi Arabian... ² ada 8 1.174 1,887 1,742 
PON PDEA eee Z . LLL 1,232 1,897 1,662 
hcc] USE dd NER 1,312 1,353 1,295 
PCCVJJö§’;— . Se mt .. ce 1.022 1,090 1,167 
II ³W0¹Aü . ͥ⁰ ⁰⁰yd ⁰⁰ I —— 11, 136 1,209 1,008 
Dp M ce ———————— . 8 555 570 624 
i secs ieee tas ͤ ete eee 8 197 396 558 
J)) ðↄV0 ... ae ee ee ee ets 411 461 493 
United Arab Emirates 212i r 222 284 387 
ronel JJ ð]ð2]ͥã TTV... 271 312 326 
ß ;˙r ³ ¶dddddddſddſſſ/ͤ² ⁰⁰⁰ xx 8 345 372 280 
China, People’ s Republic of „ eee ne eee Se 106 146 186 
e ß ß te ome E LAM 150 157 156 
Argentina- oe ee et LU Mee 130 143 155 
JJ)%)ſã ata e cc oes Lu d mE Li dE f EE 130 132 157 
5 JJ!!! ] ù i½.d“ft 8 16 65 113 
Oman- o oec ½ . ĩð ... ⁰⁰⁰kx y O 120 121 107 
Egypt, Arab Republic ook 90 119 102 
e e ß te et 0 ae 101 102 102 
goce" r 14,505 15,928 16,846 
IJ ⁰ 6½wſ y v Li LIAE r 710 761 802 
Grand ‘totale ß ß aa aa r 15,215 16,689 17,648 


e Estimate. P Preliminary. t Revise 
1 Abu Dhabi and Dubai, formerly listed 1 Trueial States. 
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Table 52.—Major world trade 1 in unrefined and refined unwrought copper in 1970 


(Thousand metric tons) 


Destination 
Source country Belgium- Czecho- Germany 
Luxembourg Brazil slovakia France ——————————— Italy Japan 
ast Wes 
Belgium-Luxembourg. ...... XX 8 2 118 oe 12 25 28 
S... e mE uS 6 9 E 15 X 35 4 1 
CC ĩ -l2ases 28 5 c 44 c 74 63 59 
Germany, West 9 1 2 7 e XX 4 ts 
2 2s eee eee 16 Ls EN 1 ES 18 2 8 
CCC ee B 86 ae ied 1 zs NS 
United Kingdom 2 (3) (3) 2 (3) 16 21 (2) 

United States 12 22 - 17 us 20 35 8 
Zi 8 265 ES ia 36 a 4 43 13 
Zambia 7 s 58 Me 84 16 166 
Other and unspecified 4_._.--- 10 UN (2 23 (2 64 10 1 
rr oes 344 41 40 316 (2) 388 283 256 

Destination 


Netherlands Spain Sweden Switzer- United United and Total 
land Kingdom States unspeci- 


fied 

Belgium- Luxembourg 45 9 12 120 1 (2) 12 414 
Canada 1 2 2 2 102 84 9 266 
ee zo do Ae ELE 109 17 2 101 101 20 639 
Germany, West 2 1 1 13 12 1 34 87 
C B (3) 1 zs (3) 1 92 (2) 189 
US S.R- Gece cee eeces 17 ae e = EM 69 128 
United Kingdom. .......... 11 7 2 1 XX (2) 29 91 
United States 19 2 2 2 28 XX 35 197 
Zaire 2. J) Le 4 "- 2 88 5 ae 4 374 
Zambia 5 11 16 9 154 1 89 677 
Other and unspecified 4 28 3 4 4 51 14 88 250 
Total hu iet uhr 241 58 62 151 450 298 889 8,257 


XX Not applicable. f HEN 

1 Data are compiled from export statistics for countries listed as source countries in stub of table. 

? Less than 14 unit. 

$ Compiled from import statistics of selected trading partners. 

4 Includes the following countries (total exports in thousand tons in parentheses following country name): 
Australia (39); Austria (7); Denmark (2); Finland (4); France (15); Israel (17); Italy (6); Japan (47); 
the Netherlands (8); New Zealand (3); Norway (85); Sweden (82); Switzerland (4); Yugoslavia (28). 


Table 53.—Major world trade in iron ores, concentrates, and agglomerates 
(excluding roasted pyrite) 1 in 1970 


(Thousand metric tons) 


Mestre Recorded imports of principal recipient country ? 
ota —————————————————————————————————— 
Source country export of Canada United Belgium- Czecho- France Germany, Hungary 
source States Luxembourg slovakia West 
country ? 

Algeria.............- 1,928 m ad 384 : ae 
Angola.-............ 6,335 Ee A 93 Ee 852 1,998 are 
Australia 41,114 8 649 513 Sue 756 1.010 P 
Brazil. 27,943 146 2,023 1,653 168 2,195 6,365 Le 
Canada............. ; 24,317 2 8,626 i 
i!! 8 9,90 -- 1,606 E 58 489 zd 
France.............. 18,648 s M" 18,607 XX 5,119 
Id ..-.--------- 20,382 ae n 6 708 36 8 133 
Liberia. 23,561 um 2 1,479 — 1,617 8,191 a 
Malaysia 4,901 ie is ane aoe 
Mauritania 9,220 — 73 1,129 — 1,951 1,342 ae 
Norway , 964 22 50 E 8 11,524 "ul 
PSU. 9,279 — 1,351 EX 307 220 ue 
Philippines 1,832 SR 7 Gia ae ee a = 
Sierra Leone 2,427 = A Es Lu. 11 510 a 
South Africa, Republic ` 

FÄ EE 5,527 EM Ei a ies 33 587 aes 
SGI a ae eee 2,087 s :- 81 E 455 885 e 
Sweden 27, 972 E 175 8,492 481 1,488  *11,627 ue 


See footnotes at end of table. 
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Table 53.—Major world trade in iron ores, concentrates, and agglomerates 
(excluding roasted pyrite)! in 1970—Continued 


(Thousand metric tons) 


5 Recorded imports of principal recipient country ? 
Source country export of Canada United Belgium- Czechos- France Germany, Hungary 
source States Luxembourg lovakia West 
country ? 
U.S. S. .. 36,100 a EM 24 10,888 M 255 2,986 
United States 5,484 2,005 XX 52 zx as 8 DM 
Venezuela. .......... 21,089 — 18,284 808 "m 104 3,010 DE 
Other countries and 
origin unreported *. 3,174 1 2,125 65 529 45 684 = 
Total......... 821,168 2,160 45,612 29,169 12,724 9,685 47,818 3,119 
Recorded imports of principal recipient country ? 
Nether- United Other Total of 
Italy lands Poland Romania Kingdom Europe? Japan listed 
imports 
Algeria. 394 = 532 £s 62 a= 22 1,322 
Angola E "m xe ae 534 280 2,164 5,421 
Australia 740 173 ae ^ 607 320 96,571 41,853 
Brazil. 1,146 299 318 s 1,241 2,812 6,719 25, 145 
Canada 1,361 1,520 ce MT 4,644 350 2,901 88,894 
Ghee. EM ds Sa aN s nS 7,986 10,139 
France.............- - a 8 En - aS sie 18 , 726 
India 2c 16 bee 390 R 41 300 16,522 18,820 
Liberia. 2,817 1,581 Em oe 2,078 453 2,988 20,606 
Malaysia Be -- zi "- Ss A 4,906 4,906 
Mauritania 1,132 46 T Li 1,731 559 715 8,678 
Norway-..--.-------. (4) 41 154 E. 1845 840 s 2,949 
Pet 162 E ao EM EN 7,768 9,798 
Philippines ix ars zu Ba - oe 1,872 1,879 
Sierra Leone = 693 a = 124 oa 939 2,277 
South Africa, Republic 
GC) xu 40 e a 2a zu 4,818 5,478 
Spain T zm i 5e 597 34 a 2,052 
Sweden 1292 41,061 511 zin 13,28 509 450 28,319 
Soo ( 913 — 9,913 54,245 1,3973 $3,115 1,288 84,895 
United States pa = is ats E 26 3,257 5,848 
Venezuela. .......... 1,112 Ss e ee 1,699 se 92 20, 059 
Other countries and 
origin unreported *.. 733 2 25 92,023 1,056 106 1,318 8,712 
Totaal 10,818 5,416 11, 843 6,268 19,915 9,204 102, 070 315,771 


XX Not applicable. 

1 Disparities between recorded exports of source countries and totals of recorded imports of recipient coun- 
tries are generally due to: (1) time lag between shipment and receipt, and (2) the fact that the latter totals are 
incomplete, representing only the imports of the nations listed in the column heads and in footnote 7. Only in 
the case of India where recorded exports exceed recorded receipts by 1,562,000 tons is there an indication that 
there may be an error in available information. 

? Source: Statistical Office of the United Nations. 1970 World Trade Annual. V. I, Walker and Co., New 
York, 1972, p. 167, except for data on Czechoslovakia, East Germany, Hungary, Poland, and Romania, which 
are from official trade returns of the respective countries, supplemented by export data from U.S.S.R. 

3 Source: Official trade returns of countries listed, except for Angola, Liberia, and Mauritania (data from 
Annales des Mines, October 1971, pp. 43-73) and Australia and India (data from Government publications of 
the respective countries other than official trade returns). 

4 Figures adjusted from those reported in official import statistics of West Germany, Italy, Netherlands, and 
the United Kingdom, to adjust for ores originating in Sweden but shipped through Narvik, Norway, and 
apparently credited in those sources to Norway. 

5 Includes exports from Swaziland. 

6 Recorded 1970 export total is a total of exports from the following countries (exports for each follow the 
country name in p in thousand metric tons): Austria (1); Belgium-Luxembourg (49); Bolivia (6); 
Hong Fong ao: orea, North (535-Japanese imports only); Korea, Republic of (South) (515); Morocco (801); 
Netherlands (92); Poland (2); Portugal (9); Thailand (52); Tunisia (584); Turkey (30); and Yugoslavia (179). 
Recorded imports of principle recipient countries include receipts from the foregoing list of countries as well as 
receipts credited to the following countries for which either: 1) no iron ore export was recorded in 1970 trade 
returns; or 2) trade returns for 1970 were not available: Iran, Libya, Mozambique, Nigeria, and Senegal. 

? Includes the following countries with recorded total imports as indicated in parentheses in thousand tons: 
Austria (2,112); Denmark (3); Finland (748); Germany, East (2,687); Greece (553); Norway (47); Portugal 
(196); Spain (2,431); Sweden (135); Switzerland (29); and Yugoslavia (212). 

8 Reported U. S. S. R. exports to Romania. 

? Figure derived by difference between total reported Romanian import and the U.S. S. R. export to Romania; 
origin unreported. 


58 MINERALS YEARBOOK, 1971 


Table 54.—Major world trade in steel ingots and semimanufactures in 1970, by area 
(Thousand metric tons) 


Destination ! 


North America Europe 
Latin Euro- 
Exporting country and area America: European pean Other 
United Economic ee non- Com- 
Canada States Com- Trade Com- munist 3 
munity Associa- munist 
tion 
North America: 
Canüda. ------------------ XX 1,052.4 96.3 71.8 65.4 49.6 80.1 
United States 682.1 XX 1,068.9 1.941.8 1,076.1 441.6 56.1 
fl! 682.1 1,052.4 1,165.2 2,018.6 1,141.5 491.2 86.2 
Europe: 
European Economic Com- 
munity: 
Belgium-Luxembourg - . . 43.0 1,022.0 252.0 8,688.0 1,078.0 886.0 98.0 
ance....__-----__--- 55.6 961.2 220.9 8,556.8 978.9 275.5 840.7 
Germany, West 81.2 1,569.3 308.9  5,877.5 2,018.9 493.7 1,258.1 
Ia!!! 2.3 151.0 73.3 629.2 246.5 76.8 189.5 
Netherlands 2 423.0 44.0 1,757.0 616.0 127.0 41.0 
Subtotal. ..........- 182.1 4,126.5 899.1 20,008.0 4,988.3 1,359.0 1,988.3 
European Free Trade 
Association: 
Austria 10.3 9.9 17.8 711.1 212.4 38.3 257.4 
Denmark mu m .9 113.1 142.3 8.3 .9 
Norway..-.........--- 1 2 3.8 153.9 270.1 34.5 1.3 
Portugal.............- m ye ae 2.5 3.4 3.5 mee 
Sweden 15.0 68.0 24.0 426.0 584.0 14.7 93.0 
Switzerland s .9 9.5 .5 53.1 29.8 4.6 : 
United Kingdom 183.0 742.7 258.8 497.9 691.6 606.2 123.2 
Subtotal. ..........- 159.3 830.3 305.2 1,957.6 1,998.6 710.1 476.0 
Other non-Communist 
Europe: 
Finland NS 3.6 7 221. 5 176.7 S " 
Greece ius 2.1 ND 10.9 5.2 2.2 141.4 
Spain E 55.1 20.5 122.6 19.9 12.2 5. 
Subtotalall - 60.8 21.2 855.0 201.8 14.4 146.6 
European Communist 
Countries: 
Bulgaria n ae 3.5 146.3 43.2 58.9 300.7 
Czechoslovakia 82.7 24.9 7. 6 548.4 273.2 68.6 1,230.5 
Germany, East = PE NC 18.5 20.7 25.4 17 
Hungary-..........--- s n "m 257.3 197.7 51.5 216.2 
Poland 5.0 71.4 182.6 120.1 131.6 28.8 796.9 
Romania d e 4.9 440.2 43.7 14. 0 596.4 
USSR ( 2a pine 173.0 89.3 46.4 122.3 5.885.5 
Yugoslavia ze um e 108.1 9.9 18.7 138.7 
Subtotal. ..........- 87.7 96.3 371.6 1,728.2 766.4 383.2 9,182.7 
Total. ---——Ieaz 429.1 5,118.9 1,597.1 24,048.8 7,900.1 2,466.7 11,688.6 
Africa: South Africa, Republic of. .9 62.9 .2 21.6 14.3 21.2 "m 
South Asia and Far East: 
India 5... ei Ali .1 37.2 9.2 3.1 12.5 -T 216.0 
Japan- ------------------- 344.0 5,580.0 1,573.0 950.0 345.0 787.0 712.0 
Subtotal. ..........-..-- 344.1 5,617.2 1,582.2 953.1 357. 5 737.7 928.0 
Oceania: Australia 20.0 81.0 18.0 31.0 69.0 59.0 28.0 
Grand total. ............ 1,476.2 11,927.4 4,362.7 27,074.1 9,482.4 3,781.8 12,780.8 


See footnotes at end of table. 
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Table 54.—Major world trade in steel ingots and semimanufactures in 1970, 
by area—Continued 


(Thousand metric tons) 
Destination ! 


South Asia and Far East 


Other 
Exporting country and area Africa Near Japan  non- Com- Oceania Unal- Total 
East 4 Com- munist 5 located 
munist 
North America: 
Canada... -c sisuta unaua 9.1 21.9 0.2 17.9 -- 21.6 ~- 1,486.3 
United States 192.3 109.9 15.1 805.4 E 33.5 ~- 6,422.8 
TOU eee ee ee 201.4 181.8 15.3 823.3 E 55.1 -- 7,859.1 
Europe: 
European Economic Com- 
munity: 
Belgium-Luxembourg... 460.0 329.0 2.0 102.0 56.0 18.0 -. 12, 534. 0 
Fran ee 644.8 231.0 c 52.0 19.1 40.3 -. 7,876.8 
Germany, West 285.9 199.5 3.2 152.6 279.9 15.2 — 12, 043.9 
Itayß‚ß‚, keke 144.5 178.8 c 31.4 16.0 3.4 7.9 1,750.7 
Netherlands 81.0 19.0 Pr 20.0 2.0 2.0 6.0 3,144. 0 
Subtotaaalll _-- 1,616.2 957.3 5.8 358.0 373.0 78.9 13.9 36,848.9 
European Free Trade 
Association: 
AXUOBPIR E undo uic 6.4 54.5 3 3.4 3.7 2.2 5.4 1,393.1 
Denmark .6 v 2 7 - aes da 266.9 
Norway........-...--- 1.4 2T .2 1.8 NT ad Lo 470.0 
Portugal.............- 29.1 1.4 ene .5 iux ss ee 40.4 
Sweden... cece 14.0 6.0 4.0 12.0 34.0 10.0 — 1,804.7 
Switzerland . 1.0 .6 ME 1 Se a 1.5 101.8 
United Kingdom 286.7 200.8 433.3 46.0 129.5 — 4,150.3 
Subtotal. ........... 339.2 266.7 5.1 451.8 83.7 141.7 6.9 7.7272 
Other non- Communist 
Europe: 
Finland S 4.5 - 4.3 2.9 ET ae 414.2 
Greece____.....__.-_-- 1.7 15.7 => on =e at 180.0 
SS m muy 13.9 2. 5 nt E" -- Ms 5 252.4 
Subtotal...........- 15.6 22.7 zo: 4.3 2.9 7 . 6 846.6 
European Communist 
Countries: 
Bulgaria 15.1 51.0 16.3 15.5 3.0 EN t 653.5 
Czechoslovakia 28.3 272 a 16.4 38.4 zm — 2,591.3 
Germany, East any oe be AN e "- a 82.4 
Hungary.............- 33.3 1165.7 EN 31.8 3.6 ae E 907.1 
Poland 29.9 61.9 iz 26.9 37.3 on — 1,492.4 
Romania .3 159.5 - 1.0 110.9 . — 1,370.9 
USSR ee s 54.9 487.3 2 120.2 70 — 476.6 7,476.2 
Yugoslavia. ........... 3.0 17.1 Ss 1.4 22.0 oed ae 313.9 
Subtotal...........- 164.8 1,164.8 16.3 213.2 285.9 — 476.6 14,887.7 
Pt! 2,135.8 2,411.5 26.7 1,027.3 745. 5 221.3 498.0 60, 310.4 
Africa: South Africa, Republic of. Sa — 3.6 12.2 "S 5.0 238.0 391.9 
South Asia and Far East: 
India... es el 24.7 194.8 37.4 87.5 ER 1 E 623.3 
e cem ete 793.0 645.0 XX 3,734.0 1,580.0 597.0 _. 17.590.0 
Subtotal................ 817.7 839.8 37.4 3,821.5 1,580.0 à 597.1 à A .. 18,218.83 
Oceania: Australia 11.0 11.0 11.0 501.0 1.0 241.0 16.0 1,098.0 
Grand total. ............ 3,165.9 3,394.1 94.0 6,185.3 2,326.5 1,119.5 752.0 87, 872.7 


XX Not applicable. 

! Because some countries do not report destinations for a portion of exports (see unallocated column), figures 
given for distribution of those countries' exports by continental area are not exactly correct. However, such 
unallocated quantities are sizable only in the case of the U.S.S.R. and the Republic of South Africa. 

? All Western Hemisphere areas except the United States and Canada. 

3 Albania, Bulgaria, Czechoslovakia, East Germany, Hungary, Poland, Romania, U.S.S.R., and Yugoslavia. 

* Bahrain, Cyprus, Iran, Iraq, Jordan, Kuwait, Lebanon, Muscat and Oman, Qatar, Saudi Arabia, Southern 
Yemen (formerly Aden), Syria, United Arab Emirates, Turkey, and Yemen. 

5 Consist of People's Republic of China, North Korea, and North Vietnam; Mongolia is included under other 
non-Communist Asia and Far East, owing to its inseparability from this group in source. 

€ Source: Statistical Office of the United Nations. 1970 World Trade Annual. V. III, Walker and Co., New 
York, 1972, 528 pp. 

7 Partial figure; derived from import data of partner countries. Source: Statistical Office of the United Nations. 
1970 Supplement to the World Trade Annual. V. I, Walker and Co., New York, 1971, p. 175. 

3 Year beginning April 1, 1970 and ending March 31, 1971. 

Source: Except where otherwise noted: United Nations Economic Commission for Europe. Statistics of 
World Trade in Steel, 1970, 61 pp. 
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Origin 
Destination not re- 
America America? Europe? ported Total 
by con- 
tinent 
1970 
United States : : : -. 101.8 
Western Europe: 
Belgium- 

Luxembourg * PE 37.3 110.8 
France 30. 8 Sa 17.5 
Germany, West 11.0 -. 160.8 

nited 

nos aid 4.4 cx 35.5 
Other 38. 5.8 1 29.5 

Total....... 52.0 39.4 418.6 

Japan 1.1 1.3 186.6 

Grand total. ; A ; 53.1 : ] 40.7 652.0 

1971 
United States .8 , , e 59.9 
Western Europe: 
Belgium- 

Luxembourg .5 13.2 85.8 
France.......- .0 — 104.8 
Germany, West 1 — 126.8 
United 

Kingdom . 3 i 42.9 
Other 2 2 21.5 

Total....... 1 13.4 381.8 

Japan . 8 1.3 189.8 

Grand total 14.7 581.5 


1 Imports of countries other than those listed believed small. 
2 Includes Mexico. 
3 Includes Yugoslavia. 
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Table 55.—World trade of lead ores and concentrates 1 
(Thousand metric tons of contained metal unless otherwise specified) 


Exporting region 


4 Includes Albania, Bulgaria, Czechoslovakia, East Germany, Hungary, Poland, Romania, and U.S.S.R. 


5 Less than 50 tons. 
6 Gross weight of ore J enuary through September. 
? January through Octo 


$ Includes Italy gross weight of ore, January through September and Austria for January through September. 
? Includes Italy gross weight of ore, January through October and Austria for January through June. 


Source: Monthly Bulletin of Statistics of the International Lead and Zinc Study Group. Lead and Zinc 


Statistics, April 1971, v. 11, No. 4, p. 24; April 1972, v. 12, No. 4, p. 24. 
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Table 56.—Major world trade in lead bullion and refined lead 1 


(Thousand metric tons) 


Exporting region 


Origin 
Destination North Latin Western Eastern not re- 
America America? Europe? Europe‘ Africa Asia Oceania ported Total 5 
y con- 
tinent 
1970 
United States 57.9 82.6 22.1 BA 11.9 TE 46.9 0.7 222.1 
Western Europe: 
Belgium- 

Luxembourg * .9 1.4 9.4 Et ig zs D 1.6 12.7 
France.......- due .5 24.0 0.6 22.6 a. za 47.7 
Germany, West 4.3 2.2 80. 6 7 6 17.3 16.5 .4 122.6 

Woes scenes iz 24.5 36.6 9.1 83.4 a zt 16.8 120.6 
Netherlands .1 9.2 27.4 1.9 8 10. 5 1.0 51.2 
Switzerland 3.4 2. 3 18.7 .1 3 "T 1.2 Er 26.0 
United 

Kingdom.... 41.2 "E .8 * 7.7 -- 206.0 2 255.4 
Other 7. 7 4. 6 35.7 7. 8 6.4 Ls bie 55.4 

Total....... 50.2 44.7 232.7 20.2 71.8 17.6 234.2 20.2 691.6 

Japan 2 "t ae e" 2 .6 i .6 1.6 

Grand total. 108.8 127.3 254.8 20.2 83.9 18.2 281.1 21.5 915.3 

1971 
United States 51.5 59.9 11.9 zn 12.3 = 41.9 -. 177.5 
Western Europe: 
Belgium- 

Luxembourg 8 oe E 17.0 A ai " ee 2.3 19.3 

ance.......- 1 A" 24.9 1.1 15.5 2 DN e 41.6 
Germany, West 2.8 1.9 92.5 .4 1.6 4.6 19.6 -. 128.4 
Italy 99 xu 26.4 40.6 ae 22.3 7.8 n 15.5 112.6 
Netherlands "E 6.4 25.2 2.2 TM zie 23.2 ec 57.0 
Switzerland 2.0 3.9 14.9 4 3 sees 1.2 3 23.0 
United 

Kingdom.... 42.6 2 cá ae 9.6 — 177.8 — 2380.2 
Other 19_______ 1.2 5.1 21.7 7.0 5.1 EN ae E 46.1 

Total....... 48.7 43.9 242.8 11.1 54.4 12.4 221.8 18.1 653.2 

Japan 5 .6 Sa e 9 1.5 - 1 3.6 

Grand total 100.7 104.4 254.7 11.1 61.6 13.9 268.7 18.2 834.3 


! Imports of countries other than those listed are generally small individually (except for Eastern European 
nations listed in footnote 4) but in aggregate apparently total about 125,000 tons per year. Total lead imports 
by East European countries including trade between the countries of this group, apparently totals 70,000 tons 
or more per year. 

? Includes Mexico. 

3 Includes Yugoslavia. 

4 Albania, Bulgaria, Czechoslovakia, East Germany, Hungary, Poland, Romania, and U.S.S.R. 

$ Reported totals. 

6 January through September. 

? Includes Austria, January through September; Norway, January through November; and Denmark, Fin- 
land, Ireland, and Sweden, January through December. 

8 January through November. 

? January through June. 

19 Includes Austria, January through June; and Norway, Denmark, Finland, Ireland, and Sweden, January 
through December. 


Source: Monthly Bulletin of International Lead and Zinc Statistics, May 1971, v. 11, No. 5, pp. 24-25; 
May 1972, v. 12, No. 5, pp. 24-25. 
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Table 57.—World trade of zinc ores and concentrates 1 
(Thousand metric tons of contained metal unless otherwise specified) 


Exporting region 


Destination North Latin Western Eastern 
America America? Europe? Europe‘ Africa Asia 


1970 
United States 288.5 181.8 = = 4.6 a 
Western Europe: 
Belgium- 
Luxembourg 290.8 Be 19.3 = 83.9 ae 
France 52.8 41.6 80.5 XN 16.1 0.8 
Germany, West 94.3 8.3 54.0 4.8 5.3 3.7 
United : 
Kingdom.... 26.2 6.4 12.5 ae zt = 
Other . 33.4 .8 69.7 es 7 mm 
Total....... 497.5 56.6 236.0 4.8 57.0 4.5 : 
Japan 126.4 164.5 . 5 ae 2.0 78.5 
Grand total. 912.4 402.9 286.5 4.8 63.6 78.0 A 
1971 
United States 189.8 114.7 3.6 ee = | ze 
Western Europe: 
Belgium- 
Luxembourg ? 265.8 m 89.7 = 39 .6 - 
France 79. 6 48.0 71.6 i 20.4 3.7 
Germany, West 95.4 12.5 46.3 4.7 1.0 6.2 
United 
Kingdom 23.7 9.8 12.2 mA isi "M 
Other 9... 36.1 5.9 41.3 Sa .6 1.0 
Total....... 500.6 76.2 211.1 4.7 61.6 10.9 : 
Japans 155. 6 222.9 i -- 1.2 34.7 
Grand total 846.0 413.8 214.7 4.7 62.9 45.6 


1 Imports of countries other than those listed believed small. 
? Includes Mexico. 
3 Includes Yugoslavia. 


Oceania ported 


2.1 


6.8 
103.3 
14.8 


124.9 
87.9 


214.9 


2.6 


Origin 
not re- 
Total 
by con- 
tinent 
(5) 477.0 
98.6 442.6 
- 191.8 
— 177.2 
5.9 154.3 
zs 119.9 
104.5 1,085.8 
2.3 467.1 
106.8 2,019.9 
-. $10.8 
85.9 431.0 
— 223.8 
= 173. 5 
3.3 136.0 
an 95.2 
89.2 1,059.0 
— 477.3 
89.2 1,847.1 


4 Includes Albania, Bulgaria, Czechoslovakia, East Germany, Hungary, Poland, Romania, and U.S. S. R. 


5 Less than 50 tons. 
* Data are for gross weight of ore, January through September. 
7 January through October. 


8 Includes Austria, January through September; Norway, January through November; and the Netherlands, 


January through December. 


? Includes Austria, January through June; Norway and the Netherlands, January through December. 
Source: Monthly Bulletin of the International Lead and Zine Study Group, Lead and Zinc Statistics, April 


1971, v. 11, No. 4, p. 24; and April 1972, v. 11, No. 4, p. 25. 
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Table 58.—Major world trade in refined zinc 
(Thousand metric tons) 


Exporting region 


| Origin 
Destination North Latin Western Eastern not re- 
America America! Europe? Europe? Africa Asia Oceania ported Total‘ 
y con- 
tinent 
1970 
United States 109.4 35.7 27.1 7.0 9.2 = 27.5 29.6 245.5 
Western Europe: 
Belgium- 

Luxembourg 5 1.7 x 1.7 zu 9.6 1.9 4.2 3.8 22.9 
France 4.8 zr 14.7 5.1 1.8 ae ye 25 25.9 
Germany, West 10.1 7.1 110.8 7.3 8.5 9 1.1 — 145.8 
Italy 6.0 hea 23.5 4.6 6.3 - 9 2.7 44.0 
Netherlands - 1 5.1 5.7 sik 3.1 1 Ss 14.1 
Sweden ae Hh 23. 6 5.1 xc 5.3 me g 34.0 
Switzerland 1 20. 7 1.7 2.4 1.4 5 (8) 27.3 
United 

Kingdom.... 101.0 5.8 15.6 17.0 3 2.3 18.5 7 160.7 
Other 4 2 16.0 5. 0 2.1 pM . . 5 24.2 

Total 124.0 12.8 231.7 51.5 31.0 14.9 25.3 7.7 498.9 

Hong Kong 2.9 T .8 e MN .9 3.1 1.3 7.9 
&pan-.----------- 7.9 1.5 2 6 .8 6.8 .8 dx 21.6 
Grand total. 244.2 50.0 259.1 59.1 41.0 22.0 60.7 88.6 773.9 
1971 
United States 136.9 80.9 62.2 3.5 12.7 7.9 35.0 .8 289.9 
Western Europe: 
Belgium- 

Luxembourg 8 3.9 DN 4.1 em 8.5 5.4 3.3 6.4 31.5 
France........ 1.2 x 14.5 5.3 1.2 7.1 .2 hee 29.5 
Germany, West 8.9 .8 127.8 10.6 12.1 1.9 ad ae 162.1 
Italy 9........ 2.8 .2 23.6 5.7 1.9 € E 3.1 37.3 
Netherlands ae 5 8.4 4.3 oa 6.3 - a 19.5 
Sweden....... 1.5 na 26.6 6.1 HN He ne n 84.2 
Switzerland.... S| 1 20.2 9 1.6 3.2 xx ic 25.9 
United 

Kingdom.... 18.7 1.9 22.3 39.5 1.2 zz 31.8 1 171.7 
Other .2 25 11.4 2.5 1.1 EN we 15.2 

Total....... 92.3 3.5 258.9 74.9 21.6 23.9 85.3 9.6 526.9 

Hong Kong 2.8 8 . 5 ES NT .0 2.7 1.0 8. 
Japan 2.4 5 xu S i 8.6 1.8 x 13.3 
Grand total. 233.9 34.9 321. 6 78.4 40.3 42.4 74.8 11.4 838.6 


! Includes Mexico. 
? Includes Yugoslavia. 
Includes Albania, Bulgaria, Czechoslovakia, East Germany, Hungary, Poland, Romania, and U.S.S.R. 
* Reported totals; detail may not add horizontally owing to rounding. 
s January through September. 
* Less than 50 tons. 
5 7 cuan Austria, January through September; and Denmark, Finland, and Ireland, January through 
ecem 
8 January through November. 
? Includes Austria, January through June; and Denmark, Finland, and Ireland, January through December. 


Source: Monthly Bulletin of the International Lead and ae d Group, Lead and Zinc Statistics. May 
1971, v. 11, No. 5, pp. 26-27, May 1972, v. 12, No. 5, pp. 
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Table 59.—World movement of solid fuels in 1970 : 
(Thousand metric tons, standard coal equivalent) 


Destination 
Source area —_— ä. . ' — — 

North Caribbean Other Western Africa Near 

America? America? America‘ Europe § East 
North America 2222 17,915 720 2, 800 19,950 "e m 
Western Europe . 65 20 100 86,850 440 20 
AIF Rt comu oer ee 8 Ax zs x 1,000 1,370 2 
Far East o 2002 conl tes ue En — 50 40 E 
Oel 8 ME x 180 1,340 e - 
Other countries o — 85 220 27, 770 650 as 
Pl iR RS 17,980 830 3,300 s 81, 170 2, 530 20 

Destination 
Far Oceania Otber Destination World ? 
East countries * unspecified ? 

North America 322 29, 050 20 895 10 71, 400 
Western Europe 5 40 zn 1,200 110 88,840 
AlÍrica. 5 oo a ee 8 375 10 es 260 8,020 
Far Bast ⁰¹ðu ³˙¹A 860 M. zd 5 970 
en . 16,770 410 20 S 18 , 780 
Other countries . 4,910 P 36,130 170 69,920 
Total 4.2 2222 i ect 52,020 450 38,295 590 203,180 


! Data based on the general trade system; lignite briquets are reduced to standard coal equivalent (SCE) 
before inclusion; bunker loadings are excluded. 

? Bermuda, Canada, Greenland, St. Pierre, and the United States. 

3 Mexico, all areas of Central America, all Islands of the Caribbean, Colombia, and Venezuela. 

* All South America except Colombia and Venezuela. 

5 All non-Communist nations of Europe and Yugoslavia. 

* Chiefly the Communist nations of Europe and Asia, but apparently including some other countries not 
identified separately. 

? Reported totals; detail does not add to listed total as shown because of: (1) inclusion of quantities shipped 
to or received from areas not listed separately or not identified in original sources and (2) rounding. 


g 
8 Column adds to 86,960 thousand metric tons, SCE, considerably in excess of the total officially reported. 
Reason for the discrepancy is not known. 


? As reported in source. 


Source: Statistical Office of the United Nations. World Energy Supplies 1961-70. Series J, No. 15, New York, 
1972, pp. 80-85. 
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Table 60.—World movement of crude petroleum in 1960-70 1 
(Thousand metric tons) 
Destination 
Source area ? 
North Caribbean Other Western Africa Near 
America America America Europe East 
1969 
North America.. 26,670 8 V 60 za AN 
Caribbean America. .................- 87,400 66,390 7,090 24,650 250 EL 
Other America. .....................- 920 90 550 170 S 
Western Europe.....................- 10 ue S" 1,250 E NU 
e...... 8 13, 230 7,930 3,670 202, 070 2, 940 680 
Near Past 222222 KK set ees, 15,830 8,110 10,510 274,410 14,050 22, 660 
Far Ed... oar y eee teow se 4,460 300 ae 130 S * 
Other eoun tries Ne 4,300 180 23 , 960 1,960 Nx 
Totalt.t cnn uat AUS 98,580 82,150 22,000 527,120 19,200 23 , 340 
1970 
North America. 82,590 570 en 30 "s 
Caribbean America 85,300 11,440 5,700 22,080 180 es 
Other America. .....................- = 130 520 150 = 
Western Europe.............-.-.-....- 160 2 on 1,440 30 Te 
/ cca ue iua cL een 8,470 15,730 5,280 242, 890 8,060 53 
Near , ð v ĩ 88 16, 320 4,160 10,560 310, 190 15, 880 22, 820 
FFFFTTCCCC(CÜ· -w-» o 3, 580 950 e x s 
Other countries s 4,500 Las 25, 820 2,070 ees 
r A cas 96,420 97,480 22,060 602, 600 21,170 23, 850 
Destination 
Far Oceania Other Destination World 3 
East countries unspecified 
1969 
North America 100 Es zz 2c 26,860 
Caribbean America. .................. 500 zs ae Ec 186 , 280 
Other America. 20 " P ae „750 
Western Europe M DE te zm 1,320 
CR ia ee 0 ERU A 1,110 350 3,360 n 285 , 790 
Near EaSBb. i. è.g.' m ueceemc cum: 175,420 15,800 1,090 8,690 541,570 
Far Es... 7 gp 2n mS 24,630 5,700 e Bk 85,220 
Other countries 550 EA 32,640 540 64,130 
C neselei eer Ese 202,330 21,850 37,090 9,280 1,042,920 
1970 
North America 30 ae ws s 33,220 
Caribbean Americacaaaa 600 P e on 185 ,300 
Other Ameri aaa xe: ee 8 an 800 
Western Europ e = i ae TM 1,630 
ee ee eee eh hae 2,480 zz 4,370 M 282, 760 
Near Past. ek 198,360 13,670 2,080 13,750 607 , 740 
Far West — 22: ceo peto ewes 93,840 8,350 M » 41,720 
Other countries 500 S 94,440 = 67,330 
Totalt AA cen a 235 , 760 17,020 40,890 13 , 750 1,170,500 


1 Data are based on the general trade system. 

2 For details on countries included in each area see footnotes to table 59. 

3 Reported totals; detail may not add to totals shown because of: (1) inclusion in totals of quantities shipped 
to or received from areas not listed separately or not identified in original sources and (2) rounding. 


Source: Statistical Office of the United Nations. World Energy Supplies 1961-70. Series J, No. 15, New 


York, 1972, pp. 114-121. 
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Table 61.—Refined petroleum fuel trade, by continental area 1 
(Million metric tons) 


Exports Imports Bunkers 
Continental area 2 re!!! ² . ] T ĩ˙ͤC%ͤ ) rcc C DEM c CEDE CE D EE 
1969 1970 1969 1970 1969 1970 

North America 6.93 7.91 96.35 112.72 18.49 17.81 
Caribbean America. .................- 118.16 133.09 13.80 13.57 13.30 14.23 
Other America. .....................- .21 1.10 4.71 4.59 1.50 1.60 
Western Europe.....................- 89.27 102. 01 106. 55 121.11 45.96 46.24 
Eastern Europe 86.03 37.43 7.40 7.62 NA NA 
1/;ö;Äoð le . 8 4.53 4.29 18.27 13.68 7.50 8.11 
Near Bast--..-.-2:2225 S bet ecee ou 55.47 65.24 3.72 2.58 17.49 20.11 
FC! ⁰˙ANAA ⁵ͤ i 19.79 20.33 42.31 50.36 23.68 25.06 
Oceania- --------------------------- .86 1.35 4.41 4.80 3.69 3.59 
Not specified . 14 18 1.51 1.42 64 78 
/c A 331.45 372. 88 294. 08 332.45 132.25 137.58 


NA Not available. 

! Figures given are for fuel commodities only, excluding lubricants and other refinery products not normally 
used as energy sources. Apparent discrepancies between export, import, and bunker totals evidently result 
from quantities of material en route at yearend, from incomplete data, and from differing practices from coun- 
try to country in the method of reporting bunkering materials. 

? Continental areas are the same as those used in table 59 except that Albania, Bulgaria, Czechoslovakia, 
rl Germany, Hungary, Poland, Romania, and the U.S.S.R. are reported under the group term Eastern 
. Europe. 

3 Derived figure; difference between listed detail and reported total. 


Source: Statistical Office of the United Nations. World Energy Supplies 1961-70. Series J, No. 15, New 
York, 1972, pp. 122-148. 


The Mineral Industry of Algeria 


By Roman V. Sondermayer ! 


Natural gas and crude oil remained the 
principal minerals produced in Algeria 
during 1971, and the combined export 
value of both commodities accounted for 
60 percent of country's total value of ex- 
ports. The output of iron ore, lead, mer- 
cury, copper, pyrites, phosphate rock, ce- 
ment, clays, marble, and salt was of 
domestic significance only. 

Nationalization of French oil interests, 
long-term arrangements for the sale of liq- 
uefied natural gas (LNG) to the United 
States, expansion of existing and construc- 
tion of new LNG facilities, and commis- 
sioning of a new mercury smelter near Az- 
zaba were the focal points of mineral 
industry development in Algeria. 

During 1971 Algeria's Government par- 
tially nationalized French oil companies 
and after bitter negotiations concluded 
agreements for compensation of the na- 
tionalized part of French interests and for 
new prices for Algerian crude oil. New 
compensation agreements gave the Algeria's 
state-owned company Société Nationale 
pour la Recherche la Production, le Trans- 
port, la Transformation et la Commerci- 


alisation des Hydrocarbures (Sonatrach) 51 
percent of French oil interests, making 
Sonatrach the largest crude oil producer in 
Algeria. 

Having large reserves of natural gas and 
experience in selling LNG to France and 
the United Kingdom, Algerian authorities 
have concluded long-term agreements with 
EI Paso Natural Gas Co., El Paso, Tex., 
and Distrigas Corp., Boston, Mass., for the 
delivery of LNG to the United States. At 
yearend these projects were awaiting ap- 
proval by the (U.S) Federal Power Com- 
mission. Construction of four gas liquefy- 
ing lines at Skidka continued during 1971, 
and a contract for construction of a large 
new LNG plant at Arzew was awarded to 
the United Kingdom subsidiary of Chemi- 
cal Construction Corp. (Chemico), a U.S. 
firm. The U.S.S.R. continued to maintain 
its presence in the minerals industry of Al- 
geria. A 7-year contract was signed be- 
tween Technoexport of the U.S.S.R. and 
Algerian authorities for a joint mining re- 
search program involving 360 Soviets and 
about 1,000 Algerians. 


PRODUCTION 


According to preliminary data, there 
were no pronounced changes in the 1971 
mineral production of Algeria, except for a 
49 percent barite decline and a 22.8-per- 
cent decline in crude oil production. The 
dispute with France and the ensuing 


French boycott of Algerian oil and natural 
gas contributed to the decrease. Table 1 
shows principal minerals produced in the 
country in 1971 and 2 previous years. 


1 Petroleum engineer, Division of Fossil Fuels. 
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Table 1.—Algeria: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 1969 1970 1971 v 
MET ALS 
Antimony concentrate: 
Gross weight e... 2 222 LLL Lc LLL LLL ! r 142 r 150 150 
Metal eontenak!k!k!t!k!k!k r 57 r 60 60 
Copper concentrate: 
«/// ] ”öͥj ũ hl ie ee ta i LE 2,363 2,406 2,167 
Metal content... ee aaa n 550 574 514 
Iron and steel: 
Pöõö;l U! ] ꝛ/¾7]g dd . LE thousand tons 2, 969 2, 863 3,147 
FFT ͥͥͥũũr². ³Ü.Ü]. yd ( 8 — 60 70 70 
%% ˙“¼Ln.... ⅛½15,ẽ m ˙·qe sui ⁊ͤñ vd odeur EE do 18 er 18 e 18 
Semimanufactures e... 2 222 LLL LLL LLL LLL L2 cll lll -- do.... 50 50 50 
Lead concentrate: 
Gross weine cece eee ceudiescced one 11,460 7,440 7,216 
Metal eentee dd eee eee id 7,947 6,523 4,669 
Cd ³Ü¹1 eiu ⁰¶ydp eo eee 76- pound flasks a ae 7,186 
i ß SL DL E thousand troy ounces. . 100 r 65 65 
Zinc concentrate: 
Gróss weight 562s 2 065 Een eee ud aua audiui S ds 40, 769 30, 556 80,097 
Metal content- nnus ike oot ⁰⁰t 20, 887 16,974 15,797 
NONMETALS 
Barite: 
C%Tõͥõͤ ]³APſ ͥ ͥ]ͥͥ ¹·¹ũAddͥͥ ] mm E M ER de 41,057 73,397 27, 700 
CCVͤftf ww ð- v y es hs 51,710 51,648 e 36,600 
Cement, hydraulic dd thousand tons 950 924 e 1,000 
rr. sets dede mede EE 12,580 NA NA 
F hhhnhlnlnlnlllnlblb RUE Le tae 10, 545 Es e 
Fertilizer materials: 
Phosphate rock.......-202caocueeu pocket oe DU thousand tons 420 492 491 
Superphosphate.................---- 222. l2l2l22l2l2l22l2...22.... do.... e 120 NA NA 
C0000 oes c Lese mudo s eri CL 8 do 175 175 175 
LIMee. o sme ³ D:: yk d ʒ M do 20 20 20 
Pyrite: 
Gross // i ie . ici ot 41,759 82,504 21,422 
Sulfur ente ee cee as. 19,209 14 , 952 12,614 
d ]⁰˙. ⁵ I yd y y d 8 thousand tons 150 74 e 100 
Sulfur, elemental e... cee 2,000 22, 000 22, 000 
MINERAL FUELS AND RELATED MATERIALS 
)))F•öö0õ0ĩ³5¹⁵[0ẽö. 0ſͥſ m cot d ĩðv thousand tons 19 13 e 14 
Gas, natural: 
Gross production. nn million cubic feet.. 350,000 $340,000 e 350, 000 
Marketable (including liquefied).... .......................- do.... 105,520 102,377 104,699 
Natural gas liquids (condensate d thousand 42-gallon barrels. . 7, 905 NA NA 
Petroleum: 
„ ß hri Lr de do 345,436 371,767 279, 627 
Refinery products: 
Geolilgggggsgssgsgg — À— do 4,318 4,372 4,845 
Jet fuel and kerosine._._._......-__-_---_------------- do 1. 620 1,579 1,814 
Distillate luel-01l... ß dei iR ee Uu do 5, 877 6, 948 6,988 
Residual fuel oll do.... 2,943 3,330 3,963 
5 emcees ))) MEMO T ny ROE NE ere eno MO en do 1 8 a 
Eat oC Ree VV DU HU: do.... 1,243 1,250 1,809 
Ra fuel and losses do.... 842 907 e 968 
Ot) ios tenet ease eee M ui llt E ded do.... 16,839 18,386 e 20,8387 
e Estimate. P Preliminary. r Revised. NA Not available. 


! In addition to the . listed, secondary aluminum and secondary lead may be 
quantities, and a variety of crude construction materials (common clay, sand and gravel, and stone 


roduced in small 
un- 


doubtedly are produced, but output is not reported and available information is inadequate to make reliable 


estimates of output levels. 


THE MINERAL INDUSTRY OF ALGERIA 


TRADE 


Tables 2 and 3 indicate foreign trade in 
minerals for 1969 and 1970 the latest years 
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for which information was available. 


Table 2.—Algeria: Exports of selected mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 1969 
METALS 
Aluminum, including alloys, all forms 691 
Copper: 
Ore and concentrate? .. . ... ..... 2,116 
Metal, including alloys, all forms n 
Iron and steel: 
Iron ore and concentrate ? 
thousand tons 2,765 
S Äöĩ;—Üeĩ:tðꝛ ¹·ͥ D ee eb 12, 238 
Pig iron and cast iroůn 65,564 
Ore and concentrated 10,060 
Metal, including alloys, all forms 643 
Nickel scr az 2a 
Silver, argentiferous metallurgical residues 
value, thousands. . $126 
Zinc: 
Ore and concentrate ?______________- 44,283 
Metal, including alloys, all forms 26 
Other, ores and concentrates, n.e.s.......- 1,329 
NONMETALS 
Bare. ono bu ĩͤ ue 5,28 
Clays, crude n.e.8.... 2.2 22 2222-2... 1,884 
Diatomite and other siliceous earths. ....... 4,365 
Feldspar, fluorspar, n.e.8.........-.-.-.- EE 
Fertilizer materials, crude, phosphate rock. 92,898 
Ü oh roe IS EE 27,090 
MINERAL FUELS AND RELATED MATERIALS 
Gas, natural, liquefied. million cubic feet.. 60, 068 
Petroleum: ? 
Crude... thousand 42-gallon barrels... 327,015 
Refinery products: 4 
Gasoline do- 1,178 
Kerosine and jet fuel do 294 
Distillate fuel oil. ........ do.... 765 
Residual fuel oil. do 1,206 
rr Bs do 42 
rr ee ee do- 9,485 


NA Not available. 


1 Except where otherwise noted, compiled from impo 


Belgium-Luxembourg, Canada, Denmark, Finland, 


1970 


336 
1,206 
1,004 
1,928 

13,985 
323, 043 
10,915 


988 
38 


$108 
35,610 
142 


17,439 
148,494 


23, 500 


58, 000 


315, 625 


985 
268 
1,219 
1,952 
312 


4,736 


rt data of the followin 


nce, West Germany, 


Principal destinations, 1970 


All to France. 


All to Japan. 
France 959; West Germany 30; Italy 15. 


Italy 394; Belgium-Luxembourg 334; 
United Kingdom 62 (1,138 not ac- 
counted for). 

Italy 4,950; France 4,685; Spain 4,850. 

Italy 201,839; Japan 55,865; Spain 30,813. 


Morocco 3,908; West Germany 2,080; 
France 1,785. 

France 850; Italy 138. 

All to West Germany. 


All to France. 


Spain 9,092; France 6,976; Italy 6,787. 
All to France. 


All to United Kingdom. 
Italy 1,849; United Kingdom 678. 
All to Ital 


y. 

France 81,792; Yugoslavia 16,846; West 
Germany 15,869; Spain 14,961; Italy 
11,108. 

All to France. 


United Kingdom 34,000; France 21,000; 
United States 3,000. 


France 206,357; West Germany 61,165; 
Italy 11,300. 


countries: Australia, Austria, 
reece, Iceland, Ireland, Italy, 


Japan, the Netherlands, New Zealand, Norway, Portugal, Spain, Sweden, Switzerland, Turkey, the U.S. S. R., 
the United Kingdom, the United States, and Yugoslavia. 
2 Source: Bureau de Documentation Minière (of France). Annales des Mines, September 1970, pp. 65-66, 


and October 1971, p. 48. 


3 Source: U.S. Bureau of Mines, International Petroleum Annual, 1969 and 1970. 


4 Excludes bunkers. 


Source: Except where otherwise noted, Statistical Office of the United Nations. 1969 Supplement to the 
World Trade Annual. V. 8 (Africa), Walker and Co., New York, 1971, pp. 536-539. 1970 Supplement to the 
World Trade Annual. V. 3 (Africa), Walker and Co., New York, 1972, pp. 150-154. 
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COMMODITY REVIEW 


contract of $6 million2 with Société Na- 


METALS 


Algeria’s production of metals remained 
modest by world standards during 1971. 
Although Algeria produced iron, copper, 
lead and zinc ores and concentrates, mer- 
cury, and other metals, only iron ore and 
mercury were to a certain extent significant. 

In the fall of 1970, Aero Service Corp., a 
division of Litton Industries, concluded a 


tionale 


de Recherche et d’Exploitation 


Miniére (Sonarem) for an aerial magno- 
metric mineral survey of the country. The 
survey, which began in February 1971 in 
the southeastern desert, will be completed 
in 39 months and will cover the entire 


? Where necessary, 


values have been converted 


from Algerian Dinars (AD) to U.S. dollars at 
the rate of AD 4.937 —US$1.00. 


Table 3.—Algeria: Apparent imports of mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 
METALS 


Aluminum metal, including alloys, all forms 
Copper, including alloys, all forms 


Iron and steel: 
Pig iron and ferroalloy ss 


Steel, primary form 


Steel semimanufactures: 
Pipes and tubes 
Ohl, ĩ ³ðW 


Lead: 
Oxide 


ww — — i — — 2 — . —— — 2 


Nickel, including alloys, all forms 
Platinum OUp.......- value, thousands. . 
Tin, including alloys, all forms. long tons 
Titanium oxide. ......................-- 
Zinc: 
Oxide and per oxide 
Metal, including alloys, all forms 


Other: 
Scrap n.e.8------------------------ 
Unwrought and semimanufactures. . . . 


NONMETALS 
Abrasives: 
Natural, except diamond. ........... 
Grinding stones 
Asbestos, eru lle 
Cement, hydraulic 


Products: 
Refractory --------------------- 


Nonrefractor // 
Fertilizers, manufactured: 
Nitrogenouun s 


Potassic. Ss ose ee eee ek d cune 


Magnesite___________________-.__-_-_.. 
Pigments, mineral, iron oxide 
Sodium and potassium compounds, n. e.s 
Stone, sand and gravel: 

Dimension stone, mar ble 

Gravel and erushed stone 
Sulfur, elementlalllllllll 
Tale and related materi alas 


See footnotes at end of table. 


1969 


3, 495 
2, 877 
538 
31, 088 


207, 854 
221, 855 


657 
4,510 
2,090 

94,024 


59,476 
46, 733 


1970 


4,725 
2, 687 


1, 835 
45, 370 


150, 898 
298,392 


Principal sources, 1970 


France 1,923; Canada 799; Spain 554. 
France 1, 364; Belgium-Luxembourg 762; 
West Germany 429 


Belgium-Luxembourg 730; West Germany 
560; France 5465. 

West Germany 26,725; United States 
16,119; Japan 1 408. 


France 47,870; Italy 29,441; Japan 6,481. 
France 123,648; Belgium-Luxembourg 


,995. 


All from France. 

France 1,335; Belgium-Luxembourg 590; 
West Germany 801. 

All from France. 

NA 


Mainly from France. 
All from France. 
West Germany 160; France 98. 


France 931; Belgium-Luxembourg 469; 
West Germany 109. 


All from France. 
All from Belgium-Luxembourg. 


All from Italy. 

France 184; Switzerland 55; Italy 38. 

All from Canada 

Italy 36,285; Spain 29,722; Belgium-Lux- 
embourg 22, 571. 

All from France. 


United Kingdom 4,787; France 1,393. 
Prance 4,410; Italy 813; West Germany 
Italy 3,624; Spain 1,764; France 908. 


France 17,8327; Italy 11,238; West Ger- 
many 3, 551. 

All from Spain. 

Spain 21,500; Belgium-Luxembourg 


12,776; France 11,071. 
All from France. 
All from Austria. 
France 592; West Germany 468. 
Italy 7,126; France 1,793. 


All from 10 Fr 

Italy 9,840; France 3, 80 Spain 791. 
France 10,231; Italy 200 

France 3, 973; Italy 957. 
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Table 3.—Algeria: 


Apparent imports of mineral commodities 1—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black 1,459 1,721 France 928; Netherlands 687; United 
Kingdom 106. 
Coal, all grades. 66,914 51,654 bier oom 81,153; France 18,425; 
ain 
Coke, all grades. 124,248 247,431 Net erlands 184,689; West Germany 
72,004; France 40,738 

Petroleum refinery products: ? 

Gasoline: 

Aviation 
thousand 42-gallon barrels. . 70 39 NA. 
Other. do- 86 = 

Kerosine do ae 25 Netherlands 12; Yugoslavia 9. 

Distillate fuel oll do.... e 1 All from West Germany. 

Lubricants.. ...............- do.... 217 289 France 244. 

„ 8 O... 948 999 NA. 
Pl! 88 o. 1,321 1,353 
Mineral tar and other coal-, petroleum-, or 
gas-derived crude chemicals. 1, 865 6,206 Italy 5,130; France 1,076. 


NA Not available. 


1 Compiled from export data of Australia, Austria, Belgium-Luxembourg, Canada, Denmark, Finland, 


ce, West Germany, Greece, Iceland, Ireland, 


Italy, Japan,the Netherlands, New Zealand, Norway, Portugal, 


Spain, Sweden, Switzerland, Turkey, the U.S. S. R., the United Kingdom, the United States, and Yugoslavia. 


? Data from Foreign Service despatches. 


Source: Except as noted, for the U.S.S.R.: Official trade returns of that country; for all other countries: 


Statistical Office of the United Nations; 1969 Supplement to the World Trade Annual. V. 3 


and Co., New York, 1971, pp. 155-175. 


country. In addition, the aerial survey will 
also cover most of the Algeria’s Mediterra- 
nean shelf. This will be the first time AI- 
geria has taken an overall look at its 
offshore possibilities. The Aero Service 
Corp. will use the most sophisticated 
equipment, including a laser profiler for 
vertical control. 

Iron and Steel—The Quenza-Bukhadra 
iron Ore mine and the iron and steel plant 
E] Hadjar remained the principal activities 
of. the iron and steel industry of the coun- 
try during 1971. 

The production of iron ore from Quen- 
za-Bukhadra mine accounted for two-thirds 
of the country’s output. Other mines, Zac- 
cara Timezit, Beni Saf, and Khanguet, con- 
tributed the remainder. To improve trans- 
portation of ore from the mine at Quenza, 
two Romanian-made locomotives were 
ordered. Eight additional locomotives will 
be ordered if the first prove satisfactory. 
Exploration of iron ore deposits at Gara 
Djebilet, located about 1,000 miles inland 
continued. However, only little reliable in- 
formation was available, and most reports 
confirmed previously announced findings 
that the deposit had two zones of mineral- 
ization that totaled 900 million tons of 
iron ore reserves containing 58 percent 
iron. The construction of the iron and 


(Africa), Walker 


steel plant at El Hadjar remained the 
principal investment in the mineral-proc- 
essing industry. When completed in 1974, 
the E] Hadjar facility will have the capac- 
ity to produce 1.5 million tons of steel per 
year. 

Lead and Zinc.— The principal lead and 
zinc activities were the development for 
production of the El Abed mine and the 
construction of a new beneficiation plant 
near Kazzet-Oncef. The new concentrator, 
which has a capacity of 70,000 tons of zinc 
concentrate and 15,000 tons of lead concen- 
trate per year was near completion at 
yearend. At the construction site of a 40,000- 
ton-per-year zinc electrolytic plant near 
Ghazouete, a 270-ton-per-day sulfuric acid 
plant will be constructed. The Govern- 
ment-owned Société Nationale de Sidérur- 
gié (SNS) has awarded a contract to 
Chemico for the construction of the sul- 
furic acid plant. The plant will use Chem- 
ico's own process for production of sulfuric 
acid using SO: gases from zinc roasters. 

Mercury.— The 9 thousand 76-pound 
flasks-per-year mercury plant at Ismail 
near Azzaba started production in March 
1971. The plant will process about 200 
tons of mercury ore per day, which has an 
average mercury content of 0.75 percent. 
About 150 persons are employed at the Is- 
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mail mercury smelter.3 The U.S.S.R. has 
provided technical assistance for construc- 
tion of the smelter, and basic equipment 
was made in the U.S.S.R. 


NONMETALS 


Cement.—Construction of cement plants 
at El Hadjar and Meftah with an aggre- 
gate annual capacity of 1.5 million tons of 
cement continued during 1971. In addition, 
the expansion of cement plant at Zahana 
by 200,000 tons was underway at the year- 
end. The state-owned corporation Société 
Nationale des Matériaux de Construction 
(SNMC), which manages the cement in- 
dustry of Algeria, expects the country to 
have operational by 1972-73 a cement-pro- 
ducing capacity of 2.6 million tons per 
year. 

Fertilizer Materials.—Development of the 
Djebel Onk tricalcium phosphate deposit 
located in southeastern Algeria continued. 
A new 300-kilometer rail link between the 
mine at Djebel Onk and the port of An- 
naba has been completed. The completion 
of the first stage of development will bring 
the annual output of Djebel Onk to 
700,000 tons of a high-grade product hav- 
ing 75 to 77 percent tricalcium phosphate 
from the present output of 500,000 tons. 
The second stage of development envisages 
the production of an additional] 800,000- 
ton-per-year of medium-grade product by 
air separation on the site. Most of the Dje- 
bel Onk production will be transported by 
the recently completed 300-kilometer rail 
link to a fertilizer plant nearing comple- 
tion at Annaba on the coast. Reportedly, 
the plant will be able to produce about 
500,000 tons per year of phosphoric acid 
with an average P205 content of 50 per- 
cent. The second stage of construction 
planned for completion in 1975, should 
raise the annual capacity to 1 million tons 
of phosphoric acid. 

Other Nonmetals.—Algeria produced a 
number of nonmetallic minerals during 
1971. However, economic significance of AI- 
geria’s nonmetallics remained domestic and 
included among others production of bar- 
ite, bentonite, kaolin, diatomite, marble, 
and salt. The kaolin mine at Djebel Deb- 
bagh has reserves of 180,000 tons, which 
produced about 4,000 tons of kaolin in 
1971. Slightly over half of the production 
was delivered to the ceramic factory at 
Guelma, and the remainder was stockpiled. 


Another mine and plant located at Magh- 
nia produced 4,000 tons of kaolin. All of 
Maghnia output was used for bleaching 
mineral and vegetable oils. Maghnia also 
produced bentonite as byproduct. Con- 
struction of a marble and granite works at 
Oran with a capacity of 150,000 square 
meters of marble and 10,000 tons of gran- 
ite started in late 1971. Four marble and 
granite quarries located in western Algeria 
are expected to provide a continuous sup- 
ply of materials for the Oran installations. 


MINERAL FUELS 


Coal.—Kenadza mine near Bechar was 
the only producer of coal in the country. 
The modest quantity of coal produced at 
Kenadza were consumed in the nearby Be- 
char powerplant. Imported coal was used 
for all other requirements in the country. 

Natural Gas.—From its LNG facilities 
located at Arzew, Algeria remained an im- 
portant supplier of LNG to the United 
Kingdom and France during 1971. While 
selling LNG to these two countries the Al- 
gerian Government through Sonatrach con- 
cluded long-term agreements for delivery 
of LNG to the United States. Furthermore 
negotiations with other West European 
countries for deliveries of LNG were un- 
derway at the yearend. To explore possi- 
bilities of supplying natural gas by a pipe- 
line to Europe, the Government of Algeria 
has ordered a feasibility study for a 
pipeline from Algeria to Europe under the 
Mediterranean Sea. 

The long-term arrangements for deliver- 
ies of LNG to the United States were in 
the center of activities related to the natu- 
ral gas industry of Algeria. The E] Paso- 
Sonatrach agreement, which was awaiting 
final approval from the (U.S.) Federal 
Power Commission calls for deliveries of 
1,000 to 1,500 million cubic feet of gas 
equivalent per day for 25 years. If ap- 
proved the E] Paso-Sonatrach project will 
involve significant investments for new liq- 
uefying facilities, pipelines, ports facilities 
and the construction of special tankers in 
U.S. shipyards. In addition two installa- 
tions for regasification will be built in the 
United States. 

During 1971 Algeria became the first for- 
eign supplier of LNG to the United States. 


3 Sonarem. Le Secteur Minier et la Politique 
d'Industrialization. (Mineral Sector and the Policy 
of Industrialization.) Algiers, 1972, p. 62. 
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The 50,000-cubic-meter methane carrier 
"Discartes" flying a French flag loaded the 
first quantities of LNG at Arzew. This 
shipment was made under the provisions 
of agreement between Boston Gas Co. (a 
subsidiary of Distrigas Corp. and Sona- 
trach for peak-shaving deliveries of 45.3 
million cubic meters of gas equivalent per 
year. Moreover, a contract between Distri- 
gas Corp., and Algeria for deliveries of 436 
million cubic meters of gas equivalent 
(15,400,000 million cubic feet) per year 
was approved by the Federal Power Com- 
mission of the United States in March 
1971. The Algeria’s Société Mixte Alger- 
ienne de Gaz (Somalgaz) and French Gas 
de France” announced in February the 
Signing of a contract for deliveries of 
about 3.5 billion cubic meters of gas per 
year to France from the new liquefication 
facilities at Skidka. 

Construction of LNG facilities at Skidka 
on the Mediterranean Coast continued 
during the year. The work on three LNG 
production lines proceeded according to 
plans. The French contractor Technip and 
the British participant King Wilkinson be- 
lieve the plant will start production in 
1972. The production of these three lines 
will be delivered to France. The contract 
for construction of a fourth LNG line at 
Skidka was awarded to Prichard-Rodes a 
British subsidiary of J. F. Pritchard and 
Co. of Kansas City. Reportedly output 
from the fourth line will be used to sup- 
ply the markets in the United States. 
When completed in 1976 the Skidka LNG 
facilities will be able to process about 5 to 
6 million cubic meters per year and will 
include construction of LNG storage tanks 
and new tanker loading facilities at Skidka. 

A $300 million contract for building 
“the largest LNG facility in the World” 
was awarded to Chemico. Chemico will en- 
gineer and construct a facility for liquefy- 
ing natural gas with a design capacity to 
process 10 billion cubic meters (354.1 bil- 
lion cubic feet) of natural gas per year. 
The plant will be made up of six parallel 
liquefying units, three 100,000-cubic-meter 
LNG storage tanks, a powerplant, and 
cooling equipment. The new LNG plant 
will be constructed in Arzew in an area lo- 
cated between the existing liquefying facil- 
ities of Compagnie Algerian du Methane 
Liquide (Camel) and the Sonatrach’s am- 
monia and fertilizer plant. The plant will 


use technology developed by Air Products 
Co.. already in use at Libya’s LNG plant 
at Marsa el Brega. Four years of construc- 
tion will begin in 1972. To supply natural 
gas to new Skidka LNG facilities, a 40-inch 
pipeline has been completed by SNAM 
Progetti, S.p.A., a subsidiary of Ente Na- 
zionali Idrocarburi (ENI) the Italian state 
petroleum agency. Reportedly, the line cost 
$100 million and the initial capacity is 6 
billion cubic meters per year (212 billion 
cubic feet). At yearend the pipeline was 
not in use, and the line will await comple- 
tion of the new LNG facilities at Skidka. 
To supply natural gas to new LNG instal- 
lations at Arzew, a contract was awarded 
to SAIPEM, S.p.A. a subsidiary of ENI, for 
construction of 40-inch, 507-kilometer-long 
pipeline and a terminal at Arzew. Annual 
capacity of the pipeline was reported at 
6.4 billion cubic meters (226.0 billion 
cubic feet) with the possibility of being 
expanded to 13.4 billions of cubic meters 
(473.2 billion cubic feet) . 

Algeria also recovered significant quanti- 
ties of condensates and liquefied petroleum 
gases (LPG) by processing natural gas. 
Principal activities in the gas-processing 
sector included, among others, a natural 
gas separation plant that has an annual 
capacity of 1 million tons of LPG and 3 
million tons of condensates with storage 
facilities for LPG at Arzew; new storage 
facilities for 530,000 tons of LPG aat 
Skidka; two LPG extraction plants that 
have an aggregated annual capacity of 
950,000 tons at Hassi Messaoud; a l-mil- 
lion-ton-per-year pipeline from Hassi Mes- 
saoud to Arzew. Completion dates for most 
of these LPG projects range from 1972 to 
1976. 

Petroleum.—During 1971 activities of Al- 
geria's petroleum industry were oversha- 
dowed by partial nationalization of French 
interests, by negotiation that followed, and 
by a sharp decrease in petroleum output. 
On February 24 the Algerian Government 
announced a decision to take over the ma- 
jority of all French oil-producing interests. 
Consequently, the Algerian state-owned oil 
and gas monopoly Sonatrach assumed con- 
trol of the industry during 1971. After na- 
tionalization, Sonatrach, Trough new joint 
companies will market approximately 77 
percent of Algeria’s petroleum production 
and 100 percent of its output from natural 
gas deposits. Tax revenue from oil should 
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amount to $640 million, and total foreign 
exchange earnings should reach close to $1 
bilion. After the takeover, the French 
presence was limited to the role of minor- 
ity partner in the newly organized joint 
companies. Without compensation to for- 
mer owners, Algeria appropriated all asso- 
ciated gas and related facilities from oil- 
producing operations, all natural gasfields, 
and all gas and oil pipelines. At the same 
time, the Algerian Government increased 
the posted price for tax rate purposes to 
$3.60 per barrel retroactive to January 
1969. This triggered retaliatory reaction by 
the French companies and Government. 
France withdrew its technicians from Alge- 
ria, declared that Algeria's crude oil no 
longer enjoyed a priviledged status in 
France, and initiated a boycott of Algerian 
crude. Negotiations lasted until the end of 
June when an agreement on compensation 
to Compagnie Francaise De  Petroles 
(Algerie) (CFP) (A) was announced. 
Terms of the settlement included an in- 
demnity of US$61 million for the CFP's 
nationalized interests to be payed in 7 
years and the settlement of a tax dispute 
dating back to 1969, which should gain for 
the Algerians about $30 million. The set- 
tlement regulates conditions under which 
CFP’s newly formed subsidiary Total-Alge- 
ria will operate as a minority partner to 
Sonatrach in a joint company setup by AI- 
geria to take over the nationalized inter- 
ests. The CFP’s crude entitlement was 
fixed at 49 percent of Alrep’s production 
and 33 percent of the Haoud Berkaoui As- 
sociation. The agreement also regulates the 
investment obligations of CFP to increase 
the output of Hassi Messaudi oilfields. 
These obligations terminate when the 
field’s output reaches 30 million tons per 
year. The agreement’s major provisions are 
scheduled for revision within 5 years. Dis- 
cussions for removal of agreements, if not 
completed successfully by October 31, 1975, 
will cause the agreement to lapse and Son- 
atrach can then buy out CFP's remaining 
interests. Although the compensation sum 
was not disclosed, the Elf/Erap settlement 
followed the broad framework of the CFP's 
agreement. The French portion of the out- 
put of Elf/Algeria (a joint company) will 
be reduced to 5.5 million tons per year in 
1972 from 18 million tons before nationali- 
zation. It is expected to decline to 6.5 mil- 
lion tons in 1975. Approximately 70 per- 


cent of this production will come from 
Elf/Algeria's one-eight share of Hassi Mes- 
saudi field. The oil produced by 
Elf/Algeria will be exchanged with Sona- 
trach’s oil from eastern Saharian oilfields. 
Then the eastern Saharian oil will be 
taken to the Tunisian coast through the 
Compagnie De Transport Par Pipeline Au 
Sahard (TREPSA) pipeline. The future 
Elf/Algeria investments were set at US$100 
million for the period 1971-75. This 
amount will cover the tax paid, costs of 
own production, and investment obliga- 
tions. The whole agreement covers a pe- 
riod of 10 years, but provisions were made 
for fundamental review after 5 years. The 
nationalization of French interests had 
made Sonatrach a major factor in Algeria's 
petroleum industry. The following tabula- 
tion shows the Sonatrach position before 
and after the nationalization. 


Under Sonatrach 
control before and 
after nationalization 


(Percent) 

Crude oil: 

Production 30 55 

Recoverable reserves 30 55 

Pipelines 60 100 
Natural gas: 

Production 25 100 

Recoverable reserves 30 100 

Pipelines 51 100 
Condensate: 

Production 30 100 

Recoverable reserves 30 100 


Having acquired control over most of its 
hydrocarbon resources, the Algerian Gov- 
ernment started a broad program for ex- 
pansion of the oil and gas industry. 
Although large-scale seismic work by for- 
eign contractors was discontinued in 
August when widespread suspensions of 
seismic contracts was put in force, about 
227 crew-months (up 47 crew-months from 
1970) of reflection work was conducted; 
about 181 crew-months were carried by 
Sonatrach. At the end of the year, 25 
seismic crews were active in the country. 
Twenty-two drilling rigs operated in the 
country during 1971 and drilled about 
424,112 feet in 109 wells. Exploratory drill- 
ing totaled 187,000 feet in 25 completed 
wells. Of the total, 20 wells were dry. The 
Ait Kneir well in the Oued Noumer per- 
mit located south of Oued Noumer field 
(20 million tons estimated oil reserves), 
Stah Ibis well, located in the Illiz Basin, 
north of Alrar fields (estimated oil reserves 
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of 80 million tons), and Draa El Termra 
well, located north of the Haoud Bozkaoui 
field (estimated oil reserves of 15 million 


tons) were reported as notable discoveries T€ pH 5 Rigs 
in Algeria during the year. company se "or 2b Dec. 31, 
Development and extension drilling to- 1971 
taled 237,012 feet with 84 completed wells. Alrep: | 
Table 4 shows details of development and Haoud Berkaoui 1 -- -- 
. ae à i : Hassi Messaudi N 13 ES 4 
extension drilling in Algeria during 1970. C. p. A.: 
Crude oil production was lower by about B W. -- i -- 
17 percent when compared with that of Creps: Zarzaitine 2 __ s 
1970. Table 5 shows details of crude oil heil Gassi Touil. 1 -- 1 
production of Algeria by fields and opera- Hassi Messaudi S 30 1 4 
tions in 1971. The largest part of Algerian 4, Nezia------------- 2: 1 $ 
: natrach: 
crude oil was exported to France and Amassak........... 11 ET 1 
other non-Communist countries of Europe. nerd ACE ; i : 
Construction of the petroleum refinery Oued Noumer...... - 1 = 
at Arzew continued, and the contractor asd 8 ii 8 -i 
Japan Gasoline expects to start production Sr ae EA 2 
at the 2.5-million-ton-per-year refinery in Mu ae 21 D 
1972. At the same time, bids for a new re- SSS 
fi e Total 79 5 18 
nery located at Skidka were requested. 
Capacity of the refinery was reported at 5 Extension. 
million tons per year. No information on 
the status of the refinery was available at 
yearend. 
Table 5.—Algeria: Crude production by field and operator, 1971 
Discovery Average Change 
Company field date (BODP) from 1970 
(percent) 
Alrep: 
Haoud Berkaou 2. 222222222222 LL 22222222 2l ll 1964 28,230 —18.1 
Hassi Messaoud ũ.WGcttοσdtee 1956 185, 800 —17.5 
8 Gassi Touil E... noon eke bees eee 1966 1,110 —22.4 
reps: 
j2; ꝛ˙ c etes e en ꝛðwm»- 1963 2, 260 — 58.5 
joie 3 77 ⁵⁵⁵ v Taal ele eR ellh 1961 6, 520 36 
Assekaifaf ß p ee ee eu 1962 0 —10. 
Dome a Colenia s 1959 250 —5.7 
Edeyen- eh i ³⁰ a ae m DU iri 1964 190 —60.4 
hh cC e eL m CE 1956 18,690 —31.3 
He; 2s seien 1958 4,280 —54.2 
C1111! ⁰¹³ààAłÿIłXñꝗIñX... meu i set Er: 1962 140 —57.6 
Hassi Mazoula S___________________________________ Le 1963 2,790 — 48.8 
IJ / ]Ü1ÿi. ˙—w mts ce 1962 6 — 47.8 
La NN ³Üm 8 1957 680 —48.1 
Nord in Amenas j 1962 160 —34.7 
EL one „ „ H 
rt E Ec ce oe e. 
r . seuls ui 1960 880 —2.9 
Tiguentourine_------------------------------------------ 1956 4,080 —54.2 
JC!!! ⁰]”ði1¹M.⁴uu... y y 1961 16,170 —63.8 
hh eyed End d Ae 1962 7 —63.2 
ĩõĩõĩ0ͤ˙ũ⁰ĩiͥ1 : euis etie A 8 1957 41,770 —54.5 
Pa nonet j|. NEP M DE D y ĩðâ NNI 1961 6,590 e 
etral: 
SS AT UNC ee ee i MEE ee 1962 3,200 —30.7 
1 ²˙ cedes d ees La DE 1961 48,710 —3.8 
t ene aed RENE RETO 1962 2,190 —36 .6 
pal: 
Hassi Messaoud s. 1956 239, 070 —12.9 
Nezla N ) 8 1965 7,190 +37.6 
ezia IN a2 eee ee eee dd yd dd y , ° 
Sepal: El Gass El Agreovbt 1959 35,140 —20.8 


See footnote at end of table. 


Table 4.—Algeria: Summary of extension 
and development drilling in Algeria in 1971 
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Table 5.—Algeria: Crude production by fields and operator, 1971—Continued 


Discovery mop Change 
Company field date  (BODP) from 1970 
(percent) 
Sonatrach: 
Dein 02s est son a Se tes sesen 1960 860 —11.7 
Djoüa Wost- c oe ð ð VA ĩ . 8 1967 1,220 —64.8 
, v e nodes 1967 21, 890 +41.0 
Hassi Mazoula “B’’__............-..--------------------- 1964 880 —63.6 
Hassi R’ N ee -————— DS 1956 14,710 +6.4 
Messd ar E. . ß aq ase ee 1967 s T 
Mesadar Wo ts ?“ w¹bßnn ks 1967 20 —93.2 
e ß ß ROSE E Sect 1948 50 —16.7 
n . . eer ru E 1962 55,130 —19.1 
Rhourde d ⁰⁰y mt y ce sou tees 1962 8,080 —981.8 
Timedratine tt 1966 1,000 —50.6 
Tin Fouye Tabankort.........-..-..--------------------- 1966 27,470 +22 .9 
Tan Emellel N................-.....--.-.-..--l......-.-. 1960 830 —18.6 
Total. tee . eee oe eee lcd 798 , 500 —17.3 
Breakdown: 

Crudá. - ß C cU LE E cM A LIN e Utd — 772, 030 —17. 6 
Condensatt«kkõkkd- «4 MENS 21,470 —2.8 


1 Condensate. 


The Mineral Industry of Angola, 


Mozambique, and Portuguese Cuinea 


By Henry E. Stipp ! 


ANGOLA 


The mineral industry of Angola contin- 
ued to make progress in 1971, accounting 
for 41.7 percent of total export earnings 
estimated at $459.7 million.? In addition 
to earnings of foreign exchange, Angola's 
extractive industries benefit the economy 
both by their consumption of local goods 


and services and by their contribution to. 


the Government budget in the form of 
taxes, concession rentals, profit sharing 
and royalties. A total of 34,468 persons 
were employed by the mineral industry, of 
whom 607 were technicians; 649, adminis- 
trative employees; 445, miners; 1,924, gen- 
eral employees; and 30,843, laborers. 

A new consortium, established to exploit 
95 percent of the diamond concession for- 


PRODUCTION 


Production of most mineral commodities 
in 1971 generally increased in quantity and 
value compared with: that of 1970. Statis- 
tics on the quantity of minerals produced 
in the last 3 years are shown in table 1. 
The total value of minerals production 


rose to an estimated. $225.4 million in. 


1971, compared with a revised $199.0 mil- 
lion in 1970. Crude petroleum output in- 
creased in value 19 percent to $84.4 mil- 
lion compared with: $70.7. million in 1970. 
Mine value of diamond produced in 1971 


was about the same as:the $62.7 million of 


1970. Iron ore production was slightly 
larger in 1971 compared with 1970; the 
value increased 13 percent to.$52.2 million 
as contrasted to $46 million in 1970. 


Foreign trade in. mineral commodities 


consisted mainly of exports of crude oil 


and petroleum products, diamond, and 


merly held by Companhia de Diamantes 
de Angola (DIAMANG), signed a contract 
with the Government that would increase 
revenue in future years. The formation of 
the consortium Consorcio Mineiro de Dia- 
mantes (CONDIAMA) also will ensure 
new development capital for the diamond 
industry. However, prospects for the rapid 
development of Angola's minerals industry 
reportedly appear mixed, owing to low 
prices for phosphates, sulfur, and copper. 
The reluctance of the Portuguese Govern- 
ment to grant offshore petroleum conces- 
sions below the lith parallel has prohib- 
ited considerable: investment that could 
otherwise be expected to result from explo- 
ration activities.3 


AND TRADE 


iron: ore. Imports. were principally iron 
and steel semimanufactures, coal, and ferti- 
lizer materials.. 

Crude oil exports in 1971 increased 15 
percent to» 35.3 million barrels valued at 
576.5 million, compared with exports of 
30.8 million: barrels valued at 48.2 million 
in 1970. Japan, Canada, and Denmark 
were the principal destinations of Angolan 
crude oil in 1971. Exports of diamond in 
1971 decreased 8 percent to 2.3 million 
carats. valued at $56.4 million, compared 
with 2.5 million carats valued at $81.9 
million in 1970. Iron ore exports in 1971 
decreased 13 percent to 5.5 million tons 
valued at $44 million, compared with 6.4 


1 Physical scientist, Division of Ferrous Metals. 

2 Where necessary, values have been converted 
at the rate of 1 escudo (Esc.) —US$0.037. 

3 U.S. Embassy, Luanda, Angola. State Depart- 
ment: Airgram A-55, May 14, 1972, p. 2. 
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million tons valued at $50 million in 1970. Statistics on exports and imports are shown 
Shipments went mainly to Japan, West in tables 2 and 3. 
Germany, France, and United Kingdom. 


Table 1.—Angola: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity ! 1969 1970 1971 » 
METALS 
CODper mine output, metal content. .... 2.22222 LL LLL LL LL LL LLL ee r 188 36 oe 
Gold mine output, metal content troy ounces.. 12 a M» 
Iron ore and concentrate, gross weight thousand tons 5 , 478 6,052 6,158 
Manganese ore and concentrate, gross weight ) 29,070 23 ,000 23,000 
NONMET ALS 
Cement, hydrauliiccchhhhhh eee thousand tons 383 450 530 
Ü ẽůmf̃ mmedů ũ ñ tb oie eee Cee ose ee exe deis 1,310 2,996 1,040 
Diamond 
Gem € uo eke idee it EL thousand carats.. 71,517 1,797 1,810 
Hdustridl © — ⁵ð OK bei me eL do.... r 505 599 603 
POCA oi Se Sen ͤ- . ĩ CDM EIL AE do.... 2,022 2,396 2,4183 
000000 euo clie dico ud SER AD LL D mt Ue te 16,397 18,200 19,793 
% onbres esas cL a 80,181 87,743 90,284 
Stone: 
Granite, block eubie meters 7,130 3,184 5, 648 
Marble, blocks do- 1,044 927 958 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural.....................-... ll lll 2222« 89,288 86,953 56,100 
Natural gas: 
Gross production million cubic feet.. 14, 000 28,749 e 33, 100 
Marketable production do- 766 e 1,500 1,700 
Petroleum: 
ô§«öÜ²Dẽſ %⅛˙-mmĩ = sess thousand 42-gallon barrels... 17, 456 35,878 41,255 
Refinery products: 
th oe 2 te ese eee ee Sees do- 524 477 445 
(! ee ⁰y ⁰ LL 88 375 587 558 
,, . a ß EE O.. 58 187 143 
Distillate fuel olilll LLL LL LLL LL 2l lll do.... 734 734 752 
Residual fuel ol do- 2,924 2,609 2,090 
[014,73 NER ROUES SAO A TEE DN MUN do.... 144 175 195 
Refinery fuel and losses o cis 820 283 281 
JC ee 8 do 4,479 5,002 4,964 


e Estimate. P Preliminary. r Revised. 


! In addition to the commodities listed, a variety of crude construction materials such as clays, sand and 
gravel, and broken stone presumably are produced for local consumption, but information is inadequate to 
make reliable estimates of output levels. 

2 Erroneously reported as thousand metric tons in previous edition of this table. 


Table 2.—Angola: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 
METALS 
Aluminum metal including alloys, scrap. .....- 410 NA NA. 
Beryl ore and concentrate 23 NA NA. 
Copper ore and concentrate 100 NA NA. 
Iron and steel: 
Ore and concentrate r 5,129,678 6,355,525 Japan 2,496,114; West Germany 
308,079; United Kingdom 
570,831; France 424,381. 
Metal: 
J%J7ͤe 88 315 NA NA. 
Semimanufactures 1, 877 NA NA. 
Lead: 
Metal including alloys: 
rj M 384 NA NA. 
Semimanufactures 1 NA NA. 
Manganese ore and concentrate 27,477 8,794 NA. 
, e enl value 35,347 NA NA. 
Tin including alloys, all forms long tons 8 NA NA. 
Zinc including alloys, all forms. .............. 16 NA NA. 
Other base metals including alloys, all forms 
RIS bt ee es 5 NA NA 


See footnotes at end of table. 
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Table 2.—Angola: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 
NONMETALS 
CCC˙iIi x Sho 55,384 74,636 Nigeria 29, 287; St. Thomas and 
Principe 9, 811; Republic of 
South Africa 7. „768. 
Diamond thousand carats. . 1,960 2,503 All to Portugal. 
Fertilizer materials, mineral. 3,012 NA NA. 
Gypsum and anhydritee 7,039 NA NA. 
SN epp 20, 625 33,909 Zaire 23,765; Zambia 5,593. 


Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 


Calcareous (marble) ............ 141 NA NA. 

Other (granite). )) 6,578 NA NA. 

Worked- -------------------------- 15 NA NA. 

Quartz and quartzite_------------------- 2 NA NA. 

Sand excluding metal bearing 2 NA NA. 
MINERAL FUELS AND RELATED MATERIALS 

Asphalt and bitumen, natural...............- 128 NA NA. 

Coal and coke including briquets............. 80 NA NA. 


Petroleum: 
Crude and partly refined 


thousand 42-gallon barrels. . 10,826 30,765 Denmark 8,224; Netherlands 
7,341; Japan 5,543; Spain 
,021. 
Refinery products: 

Gasoline do- 4 NA NA. N 

Kerosine and jet fuel do 347 516 Mainly to bunkers. 

Distillate fuel oil. do- 221 236 Bunkers 222. 

Residual fuel oil... do 1,670 1,920 Bunkers 1,124; Greece 289; 
"rues Kingdom 255; Ireland 

6. 
Lubrican ts do- 4 NA NA. 
Total... ⁵ĩ EE do- 2,246 NA 
r Revised. NA Not available. 


Table 3.—Angola: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


ME 
Aluminum including alloys, all form 
M 


tte 
Metal including alloys, all form 
Iron and steel: 
Oxide and hydroxide... oce oo Ses . eine ß 
Metal: 


Sera. 

Pig iron including cast iroꝰnn::t: .: 

Sponge iron, powder and shot 

FerroalloyE. uomo icem De tee Ske e Suse ue rm E 

Steel: primary . mr-;Kr case alesse 

Semunabufacture8. ... a ool e os sau ] A deeds 
an 


Mercury oo Loue ww ...r. 8 76-pound flasks. . 
Nickel including alloys, all forms. ............. „„ 
Silver eais J ſy⁰ Lee erred 8 troy ounces. . 
Tin meneng alloys, ers long tons 
ier 
Zinc: 
)77770öö·Üũ0ĩWA¹½yyyyſſVöbrRõͤõͤĩõĩ?⏑0 E ³· wm AAA x Luc LEE 


NONMETALS 

Abrasives, natural, n.e.s.: 
ice, emery, natural corundum, ete... 22 LLL LLL Lll eee 
1 and polishing wheels and stones 


Boron materials: 
Crude natural bora tes 
Oxide. and acid- uev wis ee jo sale Be peels ie ⁊ĩ y ð K ʒ aea 


See footnotes at end of table. 


1969 


1,104 


83, 912 
66 

357 

4 

2 
6,338 
80 

242 


1970 


1,171 


NA 
1170 


NA 


11,084 
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Table 3.—Angola: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 
NONMETALS—Continued 
e, ee Lulli e d E EE 3,519 4,256 
CET: ³ AAAd ͥ00ꝙ ꝑydgs ³ dd ⁰⁰ kms d 8 398 NA 
Clays and products (including all refractory brick): 
/ ²qmé ñz‚ aa E CA 1,939 NA 
Products: 
Refractory (including nonclay bricks) )))) 530 NA 
Me ³˙ ‚owd ³ĩ KK v ee E E 1, 963 NA 
Diatomite and other infusorial eart s 340 NA 
eldspar AMORE ꝗ¶¶ꝗyſſddſ//// ĩ alae Sete at ĩ PORNO SOS 60 NA 
Fertilizer materials: 
Crude: 
Fall ((((( / ³¹A A m 50 NA 
G ˙ ˙ yd yd mtr v 8 10 NA 
Manufactured: 
Nitrogenouoů n 33 14,547 14,052 
ae atic: 
homas (basic) M 2226 coco ³⁰ ↄↄↄꝛꝛꝛAddß ond den 79 NA 
)) ô]˙ðk 3d: 6,008 NA 
JV ]³ꝛ 00 bue eut er EU ab mr E Ere nm Ee Ee 2,97 NA 
Other including mixed. 20,511 22,707 
f ::ffßf lex eu tae canes yy e ds ue E NA 
Graphite, natural... se ooo ee eo ae ⁵ 3 NA 
Gypsum and plaster sss 333 ͤͤ ĩðͤv ee 67 NA 
Lime and imstossaggasgsagaſla‚aa„ x uH mERGG EE me 69 NA 
CCJJJ%0%%ÄÄĩĩ⁰iw wr :o˖,. ] fd ⁰ͥyt Leu A D EE 10 NA 
/ fhſfhfhfhꝙBPD fd y 129 NA 
Pigments, mineral. ” Gf . k; esed undue d qu Md n a i 580 NA 
e ß ee e . Le REEL E 795 NA 
Sodium and potassium compounds n. ess 2,559 NA 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked................... „ 486 NA 
õ§;*4': ¶ te d E cae ep eu 607 NA 
Dolomite, chiefly refractory grade iuam p M LL E LEE 88 NA 
Gravel and crushed rokcl! ... 2.2222 2222-2 c 2 LLL LLL Ll +e 2222222222222 194 NA 
Sand excluding metal bearing 56 NA 
Sulfur: 
Elemental, all formm— —mnnnim n „ 633 NA 
alen; ð ß x kt uae 11 NA 
/ AV!h‚Aſſſſſhſfſyhhſſàſſſ%ſ%ꝓaWddVddWdWVVdV—V——T—rC„dwW. 8 1.389 NA 
Tale, steatite, soapstone and pyrophylli tek 141 NA 
0 ² ³·¹i¹ = dada ee tell yd dd 19 NA 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural... ..... 2222222222 LLL LLL c ee eee eee 237 NA 
Carbon black and gas carbon 507 NA 
Coal and coke, including briqu etz 34,776 416,849 
Gas, hydrocarbon EP EE a APO et SIRO cyl ge BG se HOMO AERA (3) NA 
Hydrogen, helium and TAP6gHSeB. ..— oll ⁰³ m ³ĩð2³ auicm ee ME NA 
Petroleum: 
Crude and partly refined thousand 42-gallon barrels. . 553 NA 
Refinery producta: 
J7ͤĩͤ ]5B] ]ð -d ðêkL A ³ d k E AES do 79 76 
Kerosine and jet “n,, estes eee ese do.... 258 5 44 
Distillate und ³ 8 do- 1,248 $1,772 
FU ene La 8 do- 107 74 
Liquefied petroleum gas „„! do.... 78 79 
Mineral jelly and wa kk do 2 186 
J//JGGCõõͤĩ ]. TTT 8 do- 3 
SO I AE EE Le eT Ne EDM ³ oO³.A. y = UE EM SORORE PEE do- 1,775 2,114 
Mineral tar aa other coal-, petroleum, or gas—derived crude chemicals 875 NA 


NA Not available. 
1 Partial figure. 


2 Partial figure representing only selected classes of steel semimanufactures; the classes included accounted 


for 95 percent of the 1969 total. 
3 Less than 14 unit. 
4 Excludes coke, if any. 
$6 Kerosine only. 


Includes jet fuel, residual fuel oil, and other “Oil for combustion“ except gasoline, kerosine, and liquefied 


petroleum gas, but mainly distillate fuel oil. 
7 Partial figure, balance included with other“. 
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COMMODITY REVIEW 


Metals.—Copper.—The mining license of 
Sociedade Mineira do Cubango S.A.R.L., 
which covered 1,930 square miles of land 
near Serpa Pinto, south-central Angola, 
was rescinded by the Portuguese Govern- 
ment.4 Reportedly, the company failed 
to carry out an intensive survey for 
minerals and had not complied with capi- 
talization requirements of $35,000. Mining 
activities in the concession area will be 
banned until yearend 1973. Sociedade de 
Investigações Mineiras (SIMEIRA) Ltda. 
continued reopening the old Mavoio and 
Tetelo mines in Uige District near Ma- 
quela do Zombo. Great Lakes Carbon 
Corp. of the United States filed for a cop- 
per concession in Cuanza Sul District near 
Cachoeiras do Bingo. 


Iron Ore.—Reserves of more than 100 
million tons of high-quality (low phospho- 
rus and no titanium) iron ore located at 
Honde, west-central Angola, were being 
studied by personnel from the University 
of Luanda.5 The deposits, which occur in 
a quartzite, magnetite, and hematite strata 
up to 328-feet thick, contain from 39.8- to 
66.3-percent iron content. 


Nothing further has been reported about 
the project to exploit deposits at Cassala- 
Quilungo, where estimated reserves total 
500 million tons of ore with an iron con- 
tent of 35 percent. A pelletizing and wash- 
ing plant of 1.5-million-ton-per-year capac- 
ity will be required to exploit the deposits. 

By yearend 1971, about $2.2 million was 
spent to renovate the Mocamedes Railroad 
for transporation of iron ore from the Cas- 
singa mines to the port of Mocamedes. 
Companhia Mineira do Lobito (CML) re- 
portedly shelved plans for constructing a 
plant to pelletize its large reserves of low- 
grade ore. The Government approved a 
new project to mine low-grade ore near 
CML operations in southern Angola. 

Manganese.— The discovery of a deposit 
located at Miconje near the Cabinda—Re- 
public of Zaire border was reported by the 
provincial directorate of the Mining and 
Geological Services. 


Uranium.—Exploration for uranium was 
conducted by the West German firm Uran- 
gesellschaft and the Portuguese Nuclear 
Energy Board in the Dondo, Malange, and 
Moxico areas of Angola. Results of the 
surveys were not made public, and it ap- 


pears that no significant traces of the 
metal were found. 
Nonmetals.—Cement.—The 529,594 tons 
produced in 1971 was an increase of 18 
percent above that of 1970; however, it 
was still below expectations. Companhia de 
Cimento Secil do Ultramar expected to 
reach production capacity of 600,000 tons 
per year at its Luanda plant. The other 
producer, Companhia de Cimentos de An- 
gola had a capacity of 90,000 tons per year, 
but was expanding to eventually reach an 
annual output of 200,000 tons. 
Diamond.—Production by DIAMANG 
increased slightly in 1971 compared with 
output in 1970. DIAMANG had 62 active 
mines; 40 in the Chicapa river basin, 14 in 
the Luachimo River Basin, northeastern 
Angola, and eight in the Cuanza River 
Basin, central Angola. Development of a 
rich deposit near Henrique de Carvalho 
will insure high levels of future produc- 
tion by DIAMANG. At the beginning of 
1971, DIAMANG had 56 teams exploring 
its concession area. The purpose of these 
extensive operations was to select sections 
of land to be incorporated in the 19,300- 
square-mile area that DIAMANG will be 
allowed to keep after May 1971 under 
terms of its concession granted by the Por- 
tuguese Government in 192]. Areas inven- 
toried included sections of the Luembe, 
Chiumbe,  Luachimo,  Chicapa,  Luele, 
Cuango, Cuanza, Catumbela, Coporolo, Cu- 
bango, and Cunene River Basins. DIA- 
MANG's original concession covered 
395,650 square miles, of which 376,350 
square miles was returned to the Govern- 
ment in May. Soon thereafter the Govern- 
ment awarded the relinguished concession 
area of DIAMANG to a new organization 
CONDIAMA formed by DIAMANG and 
DeBeers Consolidated Mines Ltd. of South 
Africa. The contract with CONDIAMA 
covers a period of 50 years during which 
the concession area will be reduced to 
11,580 square miles by 1977, and after 
that, to the area of mine boundaries. The 
contract will be open for revision in 1986 
and thereafter in each 10-year period. Ten 
percent of CONDIAMA’s stock was given 
to the Government with an option to ac- 


4 Engineering and Mining Journal. Angola. V. 
173, No. 2, February 1972, p. 156. 

50 Seculo (Lisbon). Iron Ore Reserves. Oct. 
30, 1971, p. 19. 
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quire an additional 15 percent of the stock 
after diamond production starts. The Gov- 
ernment also received a 12.5-percent roy- 
alty on mine production, deductible from 
its share of profits, and a bonus of 5 per- 
cent of net profits that exceed a specified 
amount. DIAMANG and DeBeers will pro- 
vide equal amounts of capital to CON- 
DIAMA. The consortium will invest $8.4 
million in its concession area by December 
31, 1973, make loans to the Government of 
Angola, and contribute to the Overseas 
Mining Development Fund. Rental rates 
on the concession area will be set in 1973. 

A subsidiary of Anchor Diamond Corp. 
of South Africa reportedly discovered a de- 
posit along the coastal strip south of 
Luanda. A small firm, Companhia Interna- 
cional de  Exploracoes de Diamantes, 
ceased activities when its parent company, 
Diversa Inc. of the United States, went 
bankrupt. 

Diatomite.—Production in the Farta Baia 
area of Benguela province, southern An- 
gola, was scheduled to begin at yearend. 

Phosphate Rock.—Companhia dos Fosfa- 
tos de Angola S.A.R.L. (COFAN), a sub- 
sidiary of the U.S. firm Pickands Mather & 
Co. and Portuguese interests expected to 
receive legal authority to build a 3-mile- 
long pier over the coastal shelf off Ca- 
binda. COFAN will load phosphate rock 
into ore carriers by mechanical conveyors 
or by pipeline as slurry. Estimated cost for 
construction of the pier was more than $50 
million. 

Sulfur.—The U.S. firm Tenneco Inc. re- 
portedly suspended exploration of its con- 
cession area near Benguela. Companhia 
de Minas de Angola (COMINAN), a subsidi- 
ary of Johannesburg Consolidated Invest- 
ments Ltd. was granted a concession 
to explore for sulfur in the Lobito and 
Nova Redondo areas. COMINAN was re- 


quired to invest at least $3.1 million in ex- 
ploration activities in the next 3 years. 


Mineral Fuels.—Petroleum.—There was 
no further progress toward construction of 
the petroleum refinery scheduled to be 
built by Sociedade Portuguesa de Explora- 
cáo de Petróleos (ANGOL) at Lobito. The 
refinery, which has been authorized to 
process 650,000 tons per year of crude oil, 
will require an investment of $15.7 mil- 
lion. Completed plans for the refinery were 
presented to the provincial Government 
for approval. 


Thc most important oilfields discovered 
so far are Lago and Lucula offshore from 
the Cabinda enclave, and Quenguela-Norte 
in central- western Angola. Cabinda Gulf 
Oil Co. operates the Lago and Lucula 
fields, and Companhia de Petróleos de An- 
gola (PETRANGOL) -ANGOL, the Quen- 
guela-Norte field. Most of the petroleum 
produced in Angola is high in sulfur and 
paraffin and cannot be exported except to 
countries that have special refinery equip- 
ment such as Denmark, Holland, and 
Spain. A portion of Angola's crude oil pro- 
duction is treated in the PETRANGOL re- 
finery, where capacity was increased from 
650,000 tons per year to 1 million tons per 
year. 


Imperial Oil and Gas Co. requested an 
exploration concession located onshore 
from the eastern limit of the Interior 
Congo zone to the 13th meridian. Argo Pe- 
troleum Corp. requested scattered locations 
onshore and offshore both above and 
below the 11th parallel. Argo’s application 
was approved and includes four concession 
areas on the southern coast near Farta 
Baia, Corunjamba, Mocamedes and Praia 
do Navios. Argo is required to invest at 
least $4 million for exploration of these 
areas in the next 3 years. 


MOZAMBIQUE 


The mineral industry of Mozambique 
accounted for less than 0.4 percent of the 
gross national product (GNP) estimated at 
$1.974 million s in 1971. Although com- 
mercial development of minerals has been 
on a small scale, there is evidence that the 
mining industry will become more impor- 
tant in the near future. Increasing interest 
in the minerals sector is being shown by 
foreign mining organizations. The rail 


transit of minerals through Mozambique to 
ocean ports from neighboring countries 
also contributes significantly to the GNP. 
In 1970 Mozambique earned about $70 mil- 
lion from the transit rail trade. In Septem- 
ber the Governments of Mozambique and 
Malawi inaugurated a new rail link con- 
necting the Malawi rail system with the 


6 Where necessary, values have been converted 
at the rate of 1 escudo (Esc.) —US$0.035. 
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Nacala-Vila Cabral railway. The port of 
Nacala has 1,388 feet of wharf with an an- 
nual capacity of 750,000 tons. Two new 
wharfs totaling 1,880 feet in length were 
under construction at Nacala. 

Prospecting rights to 9,200 square miles 
in the Tete area were grànted to a consor- 


PRODUCTION 


Production of mineral commodities (ex- 
cluding petroleum products) in 1971 in- 
creased in value to an estimated $18 mil- 
lion compared with $15 million in 1970. 
The principal commodities produced were 
petroleum products, cement and coal. 

Exports of mineral commodities were 


tium headed by Johannesburg Consoli- 
dated Investment Co. of South Africa.’ 
The rights are good for 5 years and can 
be renewed for a period of 4 years. The 
mining lease covering the concession was 
guaranteed for a 60-year period. 


AND TRADE 


valued at $14.6 million in 1970. They con- 
sisted mainly of petroleum products valued 
at $11 million, columbium and tantalum 
minerals valued at $1.4 million, and bitu- 
minous coal valued at $821,000. Statistics 
on production, exports and imports are 
shown in tables 4, 5, and 6. 


COMMODITY REVIEW 


Metals.—Beryl, | Columbite-Tantalite.— 
Namagoa Plantations Co. was granted a 
205,680-acre concession in the Munhamade 
Administrative Post of Lugela Cirumscrip- 
tion, Zambezia District, to exploit beryl 
and columbite-tantalite.5 A deposit of col- 
umbite-tantalite was discovered in Dondo 
Concelho near the Pünge River. 


Copper. .—Reportedly a South African 
company was investing about $1.9 million 
in Mozambique's copper mining industry.? 
Large deposits were thought to occur 
northeast of Tete, and encouraging signs 
have been obtained from preliminary drill- 
ing. It was estimated that copper exports 
to Japan could be worth up to $600,000 
per year. A new concentrator was being in- 
stalled at the copper mine of Edmundian 
Investments (Pty Ltd.10 located near 
Mount Isitaca about 130 miles northwest 
of Beira. This will increase output capac- 
ity three times the present rate. In the last 
2 years $700,000 has been spent to develop 
the mine, and considerable amounts will 
be required to make the mine fully opera- 
tional. Copper minerals also were being 
mined from deposits near Serra Mangote. 

Iron Ore.—A deposit located in Manica 
District near the Mozambique-Rhodesia 
border, was discovered by a consortium, 
the Hondeminas Co. Reportedly, this was 
the fourth iron ore deposit found in the 
area. Three deposits of magnetite were 
found in Niassa district, northern Mozam- 
bique. Two are located near the town of 
Maniamba, and the other is located north 
of the Vila Cabral district capital. 


A Lourenço Marques firm obtained Gov- 
ernment permission to establish a steel 
wire factory in Mozambique.11 The factory 
will have an output of 5,200 tons per year. 

Nickel—A South African company was 
scheduled to spend from $7.2 million to 
$12 million for exploration and mining ac- 
tivities associated with nickel deposits near 
Serra Mangote, 5 miles from Vila de 
Manica.12 If results of the survey are fa- 
vorable, production of nickel could start 
by 1974. 

Pollucite—One hundred tons of cesium 
ore with a cesium content of 18 percent or 
higher, was mined by Sociedade Mineira 
do Marropino, Lda., Pebane.“ Fifty tons 
valued at $7,839 was exported to the Neth- 
erlands in 1970. In addition to pollucite, 
the company also mines columbite-tantalite 
and beryl ores. 

Uranium.—Deposits of ore that have. a 
high uranium content have been discov- 
ered near Quelimane, Zambezia District, by 
the Uranium Co. of Mozambique. 

Nonmetals.—Cement.—The capacity of 
Companhia de Cimentos de Moçambique 
S.A.R.L. Matola plant will be increased by 
2,000 tons per day with installation of a 


7 Mining Journal. Mozambique. V. 277, No. 
7095, Aug. 18, 1971, p. 135. 

8 Industries Et TRAVAUX D’OUTREMER. 
Mozambique. No. 216, November 1971, p. 957. 

? Work cited in footnote 7 

1? Barclays Overseas Review (London). Mozam- 
bique. July 1971, p. 43. 

11Barclays Overseas Review (London). Mozam- 
bique. August 1971, p. 40. 

12 Barclays Overseas Review (London). Mozam- 
bique. May 1971, p. 32. 

13 U.S. Embassy, Laurenco Marques. State De- 
partment Airgram A-32, March 10, 1972, p. 1. 
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Table 4.—Mozambique: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 


MET ALS 


Aluminum, bauxite, gross weight... .............-. 
Beryllium, beryl concentrate, gross weight. ........ 


Bismuth mine output, metal content 


Cesium mineral, pollucite, gross weight. ........... 


Columbium and tantalum ore and concentrate, gross weight: 


Columbite-tantalite. ...... .....: 222222222222 Lll 222222222222... 
Microlles x LC Era 
Copper ore and concentrate: 
Gross weight... 66 os eo sec cue code eee deco eee cede Sa S 
Metal content ũ , DOG. mv. vy s muc Seni dec 
Gold mine output, metal content troy ounces. . 
e-earth minerals, gross weight: 

i . . Oe T kilograms. . 
WUT ĩ˙Ü¹ààſ ͤ ͥ ˙ ͤꝓꝓꝓ eL D Se E do.... 
H 1 ee i eee Cie 8 do- 

Tin ore and concentrate: 
Gross /// ĩ ⁵ ͥ ˙²Mm d ͤ- g 6 8 long tons 
Mel ð—-ſ ⁰⁰⁰ tA do- 

Tungsten ore and concentrate, scheelite: 

Gross weigh kilograms.. 
Metal content. |... ......---L- Llc LLL LL L2 l2 L2 222222222... do.... 
NONMETALS 

Abrasives, natural, garnet do.... 

6 22 3566s see e ek amu ͥ ⁰-0m; ⁰yʒ 

Cement, hydraulic... ........................-- thousand tons 

Clays: 

Bentonite (including montmorillonite)............................- 
Kaolin (including ehina 2.22.2222 .2.- 

Diatomite... cu i oe Sets a sestuesqana 88 

Fedesp se ³ð˙ſ ³ðAſ ⁵⅛ðͤ ĩ⁵ EE 

en e e d ML EL ED EE 

Gem and ornamental stones: 
no %% ³ é URN NEP CET RENDERE 8 un b 

J%%§öÄ5—[5 . ]ln d.. SET 
PC/»ö’̃ ]ö'- «³“ͤͤ—·m ⅛ d a mr 88 do 
] ] ˙ꝙ dàdddddd d ie oe do- 
Tourmallh8. 2 mt md ⁵ M oa dq cee do.... 

Line c osse ahs rcr ⁵⁵⁰ T 

Lithium minerals: 
Amblygonite--------------------------------------------------- 
Löpidolitó o oe ne dun d ⁰⁰(;; x 
. hd y ei eu AaS 

Mica, mainly scradddddddzz eee 
FUE crystal... icc seo seasons duc kilograms. . 

00(0ô§ö§éêðêẽ— ⅛ ð d ft 

Sand, J/)))/VꝙVyVVCCCTPEV ...... ð Z y I A E 

ne: 
Limestounennnnnnnndndw 2.2.2.2 thousand tons 
h; ⁰¹. . uel meis i A i Res do.... 
Granite and quarry, n. e. sss do 
MINERAL FUELS AND RELATED MATERIALS 
Coal, dit ie ee das do 


Gasolin 
Distillate fuel Othe ce ea 8 
Residual fuel ollllll 


e Estimate. P Preliminary. 


estimates of output levels. 
2 Less than 1 unit. 


r Revised. 


NA Not available. 
1 In addition to the commodities listed, there may be additional 
(clays, sand and gravel, and stone) produced for local use, but in 


1969 


4,898 
122 


6,226 


1970 


7,146 


5,576 


6,045 


uantities of crude construction materials 
ormation is inadequate to make reliable 
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Table 5.—Mozambique: Exports of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 
METALS 

Aluminum metal and alloys, all form 1 101 NA 
Columbite-tantilite concentrates, gross weight 78 188 
Copper metal and alloys, all form 1 493 NA 
Iron and steel scrap... 2222 222222222222 LL L2 L22 222 222222222222--2 9,010 NA 
Lead metal and alloys, all form 1249 NA 
Tin metal and alloys, all form long tons 1] NA 
Zinc metal and alloys, all form „„ 110 NA 

Other: 
Ores and concentrates n.e.8.... 2.222222 22 LL LL L2 LLL L2 2222222222222 90 NA 
] i. ole eeu. DL LET 14 NA 

NONMETALS 
JJJJJJ%0Gõ(Gõõͤõĩ¹ij dd S E te Ute 841 316 
Cement, hydraulic „„ 29,056 19,820 
Clays, crude, benton ite 2,190 5,047 
COD DEREN ETE EN DOCU HD HOUR SIUE KOH cy TUR DC RE APERTA 5,698 4,961 
MINERAL FUELS AND RELATED MATERIALS 
Goal. e. oec ⅛V d EP mn; ß km oe CRS REO 94,914 108,099 
Petroleum refinery products: 

IIC te eee esa ee thousand 42-gallon barrels... 152 700 
Jet fial- Saee a ³ ſ ⁰mm x E do 62 151 
Distillate fuel oil“VU＋nſsdſsſ 222222222 2222222 LL L2 ll l222222 do.... 721 691 
77 C 111ͤ·Ü1¹t ⁰ ³ ].... 8 do 1, 880 2,062 
NOCH OER ONES ß 8 do.... 185 163 
Totala ee a do.... 3,550 8,767 


NA Not available. 
1 Includes unspecified quantities of manufactures. 


Table 6.—Mozambique: Imports of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 
METALS 
Aluminum metal and alloys, all COIN) ee 1 861 700 
Copper metal and alloys, all form 867 NA 
Iron and steel semimanufacture s 67,912 ? 78,899 
Lead metal and alloys, all form 1198 
Nickel metal and alloys, all form 18 NA 
Tin metal and alloys, all form long tons. 125 NA 
pine metal and alloys, all form 1 92 NA 
er: 
Ores and metal bearing residues 4,397 NA 
Metals, all forms n.e.s__.._..._.-__--.--__-_-_----___-_------------- 7 NA 
NONMETALS 
Fertilizer materials, crude and manufacture 20, 922 32, 994 
Others not further described )%)%fG0ßG0G50⁵ y ymtß 8 27,386 NA 
MINERAL FUELS AND RELATED MATERIALS 
Coal eec TNR MU ME CERE DIOE Neg ea PETUNT ENRICO: 435, 895 335, 559 
Coke and briquets. lo luccm mm Si a nico iue 2,244 NA 
Petroleum: 
Crude... — ul ese Soe . ee cr thousand 42-gallon barrels. . r 6,238 5, 576 
Refinery products: ? 
E ˙ n ͥo·˙˙ / ada oe do- 238 296 
F §§³ðʃ—3õiẽ ³AA ⁰-ĩ 8 FFC do- 167 187 
Fuel oil, distillate and residual. .........................-- do- 636 710 
!:: ⅛² 5 ON EME do 90 111 
Tota Pousse ia ³o¹¹A ö = =. LLL do- 1.131 1,304 


r Revised. NA Not available. 
Includes unknown quantities of manufactures. 
2 Partial figure, but believed to represent by far the largest part of the total. 


86 MINERALS YEARBOOK, 1971 


dry process kiln. A new mill was installed 
at the Nova Maceira Cement Co. plant in 
Beira. New equipment being installed 
will increase production capacity of the 
plant to 300,000 tons per year. The in- 
creased output will supply requirements of 
the Cabora Bassa Dam project. 

Mineral Fuels.—Coal.—Companhia Car- 
bonifera de Mocambique located at Moa- 
tize, 12 miles north of Tete, was the major 
mineral producer in the province. In 1970, 
production increased to 351,000 tons, of 
which 226,000 tons was consumed domesti- 
cally by the railways and the cement in- 
dustry, and the remainder, was exported to 
Kenya, Japan, Angola, and Malawi. The 
high-grade, coking-quality coal is mined 
from a 7,413-acre concession. Reserves have 
been estimated at 100 million tons. Em- 
ployment at the mines included 950 Afri- 
can laborers and 62 staff (28 Europeans). 
Housing and medical care are provided by 
the company, which pays about $1.50 per 
day for unskilled labor. Increased produc- 
tion is restricted by poor rail transport 
and port facilities and a limited domestic 
market. 

Petroleum and Natural Gas.—Mozam- 
bique Amoco Oil Co. was active in the 
concession area it took over from Mozam- 
bique Gulf Oil Co. in late 1970. Gulf as- 
signed its 50-percent interest on 11.8 mil- 
lion acres near Beira to the Indiana 
Standard affiliate, which became sole 
holder of the concession rights. Gulf aban- 
doned its search for petroleum after 22 
years of fruitless exploration. At yearend, 


Hunt International Drilling Co., which 
had been operating a drilling rig offshore 
from Beira, also gave up the search for 
crude oil. Sunray Mocambique Oil Co., 
which was operating for Clark Oil and Re- 
fining Co. and Skelly Oil Co, abandoned 
its prospecting work offshore north of 
Laurenco Marques, and departed from 
Mozambique. In June the Franco-German- 
South African consortium Société National 
des Pétroles d’Aquitaine reduced its conces- 
sion area by 25 percent to 17,610 square 
miles. The area relinquished is on the 
southern coast in the Inhambane region 
west of the mouth of the Zambezi River. 
A total of 43,000 feet were drilled unsuc- 
cessfully by the group. Operations were 
being concentrated on its other concession 
in the Zambezi Valley north of Beira.14 

The natural gas discovered at Pande in 
1965 by Mozambique Amoco has not been 
developed; however, there has been much 
speculation that a pipeline would be built 
to the Republic of South Africa. Appar- 
ently, the market for natural gas in Mo- 
zambique is too small to warrant develop- 
ment of the field at this time. 

At yearend it was reported that Société 
National des Pétroles d’Aquitaine discov- 
ered a large petroleum deposit 15 miles 
west of the tourist resort of Sengo, north 
of Beira.15 This would be the first oil de- 
posit discovered on the east coast of Af- 
rica; however, it was too early to tell if 
the deposit was commercial, because the 
information was based upon the results of 
one drill hole. 


PORTUGUESE GUINEA 


Esso Exploration Guinea Inc. holds a 
19,295-square-mile petroleum exploration 
concession covering an area mostly 
offshore. In 1970 the company conducted 1 
week of offshore seismic surveying. The 
only other activity involving minerals was 
trade with other countries. Inasmuch as 
Portuguese Guinea produces only a few 
minerals for local consumption, such as 


salt, sand and gravel, and stone, trade in 
mineral commodities is confined largely to 
imports. The main mineral commodities im- 
ported in 1971 were cement, iron and steel 
semimanufactures, and mineral fuels. 


14 Petroleum Press Service. News In Brief. V. 
38, No. 8, August 1971, p. 313. 

15 Industries Et TRAVAUX D'OUTREMER. 
Mozambique. No. 219, February 1972, p. 167. 


The Mineral Industry of Argentina 


By Gordon W. Koelling ! 


Although Argentina is one of the most 
industrialized countries in South America, 
its mineral industry plays a relatively 
small role in the economy; less than 2 per- 
cent of the country's gross domestic product 
(GDP) was accounted for by crude miner- 
als output in 1971. Consequently, Argen- 
tina is heavily dependent upon imports to 
supply its mineral requirements. 

In order to increase minerals production 
and lower imports, the Government initi- 
ated a 5-year exploration and mining plan 
in 1971. 

Approximately three-fourths of the funds 
allocated to this plan are earmarked for 
the development of a new iron ore project. 
Other funds are to be allocated to pro- 
grams designed to improve small- and me- 
dium-sized mining operations. Attempts 
will be made to increase the production 


from these operations and the regional 
vertical integration of related industries 
will be encouraged. The plan also calls for 
prospecting in many of the country's areas 
considered to have mineral potential. 

The Government also opened a new 
source of credit through the Banco Na- 
cional de Desarollo to promote mining 
ventures by local companies. Under this 
program, loans for mine development work 
can equal up to 300 percent of a compa- 
ny's capital. Interest on these loans will be 
8 percent, about one-third the normal pre- 
vailing rate of interest. Special credits for 
prospecting are also available under the 
program. Other loans, to develop sales and 
markets, can be obtained at interest rates 
ranging from 8 percent to 16 percent. Such 
loans are not to exceed 50 percent of a 
company's capital. 


PRODUCTION 


Production of some of the country's 
most important mineral commodities such 
as crude oil, refinery products, natural gas, 
and crude steel registered significant gains 


during 1971. The performance of other 
segments of Argentina's mineral industry 
was mixed. 


1 Geographer, Division of Fossil Fuels. 


Table 1.—Argentina: Production of mineral commodities 
(Metric tons unless otherwise specified) 


- Commodity! 


METALS 


Antimony mine ouput, metal content 
beryl concentrate, gross weight. .........- 
Bismuth mine output, metal content 


Beryllium, 
Chromium, chromite, gross w 


eigh 
Columbium-tantalum, columbite-tantalite concentrates, gross woghi 


Cop pper: 
ine output, metal eon tent 
Smelter outpute___._....-.---.--------------- 
Gold mine output, metal eon tent 


Iron and steel: 


Iron ore and concentrate 
ß lbs el i xus 
Ferroalloys, electric furnace. .................. 
Crude steél..2 DK see ene 


See footnotes at end of table. 


1969 1970 1971» 

5 kilograms.. r 1,092 800 *1,000 
237 UN 8 518 302 300 
eer lag kilograms. . 875 42 * 500 
eae ieee eee Son r 730 30 NA 
ilograms. . r 1, 655 4,490 e 4,500 

)) UTERINE UR 456 461 e 465 
ond n c CELL 300 800 800 
Mom troy ounces... 16 ao NA 
thousand tons 299 239 e 240 
„ do r 588 815 859 
3 do 24 31 e 31 
F do r 1, 690 1, 828 1,951 
F do 12, 001 2, 233 2,475 
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Table 1.—Argentina: Production of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


; Commodity ! 1969 
METALS—Continued 
Lead: 
Mine output, metal content... .. 2.22222 ee ee 88,692 
% ↄ ᷣ "—————————— 88 22, 000 
Manganese ore and concentrate, gross weight: 
80 to 40 percent manganese „ 21, 859 
Less than 30 percent manganes ee 14,652 
Silver mine output, metal content thousand troy ounces. . 8,109 
Tin mine output, metal content long tons 855 
Tungsten mine output, metal contenꝶ 146 
* mine output, U: Os conte ndnd kilograms.. 1 49,048 
e: 
Mine output, metal eontennnn:tIeItetin LL LLL ee 31,685 
A ³ ³ H ³ðͤſ y LOL r 24,600 
NONMETALS 
Abrasives, natural, n.e.s., garnet. |... 2. cL LL LL cL LLL c2 Ll ee 100 
, e e eee LN eq e E 826 
ü ⁵ↄ² H ZA e Et S 26,990 
Boron minerals, crude... -.---------------------------2-------------- 81,788 
Cement, hydraulic kk thousand tons r 4, 348 
e ß ñ ñ ff M EU I I ee 475 
Clays: 
F ²ÜWi¹ꝛi ² ² D „a ͤ˙T2z2ʃ ttt... 88 62,139 
Foundry arth- ouo minu w 5, 822 
Fuller's s earth (decolorizing clayꝰ rv? 12,164 
l teeta a eee ce s , 905 
Ill see ee oe eeu ⁰⁰k EM 88 134,706 
Other- oou ³·ðꝗa -ĩw0 CUP DLE CE M ad thousand tons 3 2,094 
Diatomite: 222. 2052223509 0 d cd dL ⁰yddddddddd UD LI 10,339 
Feldspar 77 ĩðZ⁴ſ T Lm OE AONE 21,836 
Fertilizer materials, crude natural phosphates (guano).................- 91 
MOPS DOE oe c st Se Z ee ee ete 29,377 
C˙VUE ¾ ꝶxæ ðͤdd ͥͥͤ d ⁵⁵ Li. r 
Gypsum, rúd- ⅛²⁰ dndn eaaa .. a aee 585,806 
Lithium minerals. ⅛ ð ddddddddddddddſ/ſ é este ceases 352 
Mica: 
% ²⁵*” ꝛ ! ð⅛ d ⁰˙¹w y gui E e 119 
Waste and BOfaD..- eec Add k ee eu eee 573 
Pigment, natural mineral, ocher n ——— 810 
Pumice and related volcanic materiaꝛr 29,892 
Rhodo i, M NE DEEP MONUMENTOS CER 119 
Salt: 
el oie te ee eee ee AE A o: mh x E EL Rd LU r1,478 
2] MT Mou HR ee et oe x y OT r 470, 861 
Sand and gravel 
and: 
CONSUFUCHION ea ß iT ce tA thousand tons. . 9,101 
Silica sand (glass sand) :: do 271 
GIaVOl. eos eee Soe ee eee bees A Ld MEE do.... r 7,1038 
Stone: f 
Dimension: 
Alabaster -carns TMCC——-—-—-————————————————X 976 
FHC ⁰ a ⁰ ⁵ ⁵ 8 69, 913 
1. ³ ˙.ſſdddddddddddddkẽͥͥͥãꝛ CL IU E c: 18,255 
Marble and other calcareous, n. e. 26 , 002 
SandstOn@. ß ced ß Ee e 6,636 
Cree procen and unspecified: 
PRETENDE URP RIORUM 8 thousand tons 2,147 
repre done ð eee 0, 023 
Doi ⁵³ echar thousand tons 16 
Granite, eruseeU—U Uw e7 ll! nn do 8,050 
Limestone ) INE SALT RS OT D EROR: do.... 15,352 
Marble rubble............ 2. 2 222-2 222222222 2l-- do.... 10 
PU: ⁵ĩ˙ð˙r¹i᷑ oe ³ꝛwdd ] ea eee ee 988 48 
GC/f/oêdWWWWi:i:i!y: A tases do- 1,185 
SerDentne.. ũ ò : s oe a r 23, 750 
N J!(öC0öͤõͤͤͥͤ ͤ risu A nae AL LL e r 109, 496 
Strontium minerals, celestite.____......._..__.-----..----------------- 13 
Sulfur, elemental, refined. ------------------------------------------- 84,579 
Sulfates, natural: 
Aluminum (alum). ...................--..... ee 6,242 
Iron (melanterite)___._._....__.--- l cL „ 165 
Magnesium (epsomite)__..........----.------------------------- 1,317 
Sodium (mirabilite·ĩènmmnninunununununn“ßs zds 26, 980 
Tale and related materials: 
FF.. ctim ri 6,432 


See footnotes at end of table. 


1970 


35,588 
38,100 


38, 985 
32, 000 


61,126 
13,660 


421,568 


1, 566 
957, 566 


9,286 
182 
8,956 


64,974 
18,580 
26,414 
16,796 


426 
89,564 


14,080 
876 
1,172 
84,993 


6,860 


1971 v 
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Table 1.—Argentina: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity ! 1969 1970 1971 


NON METALS Continued 
Tale and related Winder - Continuod 
Steati 


|^ T EAA PAA ate tea Sah d Be es ĩðͤ v ]³] k 8 4,528 5,876 e 5,000 
Tale MEET REDONDA P y RUE 21,718 18,668 19, 000 
Vermiculite 0 ; ũ 4,557 3,238 e 3,600 
Water, mne, 28 , 992 26,589 NA 
J)%)Göö0öG0Bÿ% // h ep EU Ede LE 48 15 NA 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural_______________________________________e r 4,885 5,575 NA 
Carbon black... noc y y 24,000 30, 000 430,000 
Coal, bituminou s thousand tons 522 616 631 
Coke, all types including bree gase do- 361 e 360 * 360 
Gas, natural: 
Gross production___________________-__________ million cubic feet.. 247,294 270,683 286,654 
Miarketed-:. o at oe m eh Be do 188,133 212,452 229,328 
Natural gas liquids: 
Natural gasoline!_____________________- thousand 42-gallon barrels. . 458 645 NA 
Liquefied peiroleum POG oii NORRIS IR RR y do.... 1,312 NA NA 
Peat, agriculturaaaaalakl eee 536 3,407 e 8,400 
Petroleum: 
Crude oll thousand 42-gallon barrels. . 180,086 148,428 154,514 
Refinery products: 
Aviation gas oline do- 419 377 381 
Other gas oline do- 33,164 33, 559 36,751 
i ß, ß La c UE do- 2,212 2,941 2,753 
Kerosine. ß ca cerei s E do- 6,427 6,880 5,847 
Distillate fuel oil do.... 31,757 84,915 41,651 
Residual fuel oil___-________._.._____________-___-_____- do- 55, 235 59,609 5 58,364 
LubrcáDis.- 1. 22 ³Ü— ⁰mm ⁊ꝶt ß 8 do 1,036 1,084 1,062 
Other: 
, ß ee LE cfe eed do 654 e 700 $ 4,806 
Liquefied petroleum gas__________________._______- do.... 4,156 e 4,200 $6,823 
Petroleum coke... .............. 2L. „ do 2,908 8,645 2,998 
Asphalt- -e ß ß UAI do- 4,808 4,205 4,481 
SS ep ere e do.... 395 410 488 
P» ͥ»ͥͥ⁴0ÜÜjẽiÜ11ͥ(ꝙ ͥ⁰ddd yd ⁰⁰ do 222 350 418 
Refinery fuel and losses do 1,735 e 1,880 5 449 
Ton ete ĩ⁵² TVM... dr n do 145,128 154,105 166,617 


e Estimate. P Preliminary. r Revised. NA Not available. 
1 In addition to the commodities listed, cadmium metal, lime, perlite, Thomas slag, and urea are also produced 
but output is unreported and available information is inadequate to make reliable estimates of output levels. 
2 Excludes white cement, which totaled 41,831 tons in 1969. 
3 Berne to exclude foundry earth, included with “Other clays” in previous editions, but now reported 
separately 
4 neige material reported in official sources as naphtha for reforming" as well as that reported as natural 
gasoline. 
s Data for refinery fuel and losses (derived by subtraction of reported individually listed products from 
reported total refinery input) appears inadequate to maintain refinery operations at the indicated level; a 
ortion of the recorded production of residual fuel oil, naphtha and/or liquefied petroleum gas presumably may 
ave been used for refinery fuel. 


TRADE 


Argentina’s mineral industry continued ing primarily to the total value of mineral 
to experience a serious unfavorable balance imports included iron ore and steel, cop- 
of trade during 1971. The items contribut- per, and aluminum. 


Table 2,—Argentina: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 
METALS 

Aluminum: 
Oxide (alumina) and hydrox ide k NA 5 
Metal including alloys, all formmsa—çꝭ „ 282 306 
antimony dem, including alloys, all forms o o Arc ALME NA 81 
SET EN, Dery ore and concentrate___._..______..._..-__-_--------------------- 527 50 
mium metal including alloys, all form) RR 11 


See footnotes at end of table. 
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Table 2.—Argentina: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1969 1970 
METALS—Continued 
Copper: 
Ore and nene ꝛ ðWAA ð ͤ cc NGA ku 826 564 
Metal including alloys, 7777777777T/CͥͥõͥäNͥͥͥͥͥͥ / %ͥ⁰ ⁰]⁰¹˙·wwwmwm 274 105 
Iron and steel: 
Metal: 
, ß ß e EL E E EE NA 1,205 
Ingots and other primary Trma eo . rui ace 936 
Semimanuf 
Bars and rods: 
White TOUB õũ]³˙...ſd.ffͥͥ ͤ y 92,518 29,061 
OUNGP 32 !. ee ete ee ose 8,170 60,874 
Angles, shapes, and sectiosss 80 ,587 , 488 
Universals. plates, and sheet 2,804 53,907 
Hoop and iht NA 122 
Rails and accessories NA 17 
hil M CNET ⁰ſyd yd y a O E 4,424 5,308 
Tubes, pipes, and fitting 59,905 20,614 
Castings and forgings..........-.-..--.-...-.---.--------------.--- 72 
Lead ore and concentrate..._........-.-----------.---------------------------- 4,113 1,184 
ʒer ee eee eee yd y uL d E Lue d 76-pound flasks. . NA 5 
Silver / ꝙnſ/ ͥ (éêéê ⁵ꝶꝓEß ð ., . esau see thousand troy ounces. . 18 132 
Tinta ore and concentrate... ..---------------------------------- kilograms. . TA 1,050 
in: 
Ore and concentrate..........-.. LL LL LLL LL LLL 222222 222222222222. long tons 5,627 5, 058 
/%)%)%FFFõͤͥ ͥͥ ͥ ⁰ ˙¹W1uͥuͥ y LEE Obese N 
Tungsten: 
Ore dene ð / Wlecedececscoleus 193 198 
" Metal including alloys, all forms. ...............................- kilograms. . NA 2 
inc: 
Oxide 6 oes bcs ⁰ v.. Ds a ⁰=dxdd km ⁊èð v uud E do- NA 2,125 
Metal including alloys, all form „„ 2, 550 2,841 
Other: 
Ore and concentratꝶſeeeeed!e˖dw LLL LLL LLL LLL LLL lll eee 82 268 
Ash and residue containing nonferrous metals 1,292 2,811 
Waste and sweepings of precious metals. kilograms. . NA 612 
NONMETALS 
Abrasive, natural, n.e.8.: 
Pumice, emery, natural corundum, ete do.... NA 1,200 
Grinding and polishing wheels and stones do.... NA 8,792 
Per. irae 2532666 A EE AAA ]ĩÄͤud ⁰yddddddddddddddddd 6 4 
P ³² TP ced enses Ri xc ue E DA S 100 165 
Boron materials: 
Crude natural Dorsteg ß x uuu M e ma E 282 585 
Oxides and ² ⁰ͥ ůPP⁵(k(ſ ³ Ä eR rer madens ĩᷣ d 8 NA 48 
Coment cect ß Cd Le d . EC, 84,628 8,740 
Chilli secs e ease aseo ͤͤ 0kͤ ͤ eee eek ͥßꝑdꝑd y E AA 18 d 
Clays and products (including all refractory brick) 
rude n.e.s.: 
Bentonità- 222252292] . ß ie ue eu EE 7,765 6,132 
e . ß a Ed E 78 77 
GG/ꝶũ œ᷑ ie. Endesa r e dp 18 391 
Products: 
Refractory (including nonclay bricks and eementtt:ea NA 77 
N ↄ²ðiw ⁰ : ³oÜ ¹w NA 355 
Diatomite and other infusorial eartas ss 24 39 
CCJ0/% ꝙ))½½½ßfff dd x E 499 679 
Fertilizer materials: 
Crude: 
, x e Bet ene toads . 4 
Manufactured: 
ae ß . e Ec tS LE 2,292 
For AD: 
homas Slaf ne ieee oe eo ³ðVAA ³ÄAAAAAA ⁵ NA 285 
% oie lc mb a oisi my 8 20 
17öö§Ä5d ͤkßdw ß õꝙ y . ete 1,990 
Fi ↄ 8 482 
Graphite, tt ß uu deca aede N 2 
0 and. hſſſ/ſũ ð / y ⁰ nui a Ed 9,792 12, 240 
J/));öõös0ſ0C⁰ũ/ ſ0 8 108 41 
Lithium and lithium compound NA 20 
Mica including splittings and wastek eee 330 908 
Pigments, mineral: 
Natural Crude 525203 2s et ee ti es Sa ee y NA 8 
Iron oxide, processed..........-..---------------------------------------- 5 
Sali... eur cunt c occu ELO a MD cL ⁊ s y E Tee 62,691 84,161 
Sodium compounds n.e.s., caustic s0da. ......... 222.22 22 L LLL LL LLL LLL LLL LLL eee NA 141 


See footnotes at end of table. 
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Table 2.—Argentina: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1969 1970 
NONMETALS—Continued 
Stone, sand and gravel: 
pe stone: " 
Cl! eauuuv ee er LI Rd ⁰ EU eae ,011 
Wade tu hu E T | 8,473 ( 5,298 
P ↄ˙»“àuàAͥͥ̃ TTC ¶⁰ͥꝗↄ ⁰yd y AGS 2, 730 1,490 
Gravel and crushed rock«kakkkkk knn NA 25 
|! fro nS Ak RC RR Sea ee E EM kt rE eee, 3 8 
sio RCM ñ dr Reto MEER NA 46 
R 
)))) ͥ ˙mſ M ³ð ⁰ A eee ees 15 ae 
Rhodochrosite. Nor il Aa Nea EOD og ß reek Es fete 8 21 18 
e eee Mewes PE oe ERR ⁰⁰ EAD E NA 449 
Tale, steatite, soapstone, and pyrophyllite.__..........-...-..- 2-2-2 „„ 330 80 
Other nonmetals n.e.s.: 
CC!“ he i ee ) 8 
Slag, dross and similar waste, not metal bearing | 926 
Bromine, iodine and fluorinndgd;- 632 8 
Oxides, hydroxides and peroxides of strontium, barium, or magnesium 172 
Building materials of asphalt, asbestos and fibre cement and unfired nonmetals Pr 
õõ] ⁰˙iã a e eee d V E E E 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural______._..___-_____-_----------------------------e 2,071 1,260 
8 j ⁰y0¾ . dd ⁰yꝗyp y Tea FIUR 3,096 : i aoe 
00 ſꝙ iS eo . ʒ La EE 
Coke and semicoke. -2222 .“ẽ 25.329 12 „670 
Rare gases, argon and other „ kilograms NA 463 
Petroleum: 
!öÜõ Ü ·¹Üͥͥ¹nͥ́ſÄͤÄ %ͤ k ³ thousand 42-gallon barrels. . 455 (3) 
Refinery products 
5 J F ENTE TOE EAE TRY EE RS E do.... 12 128 
,, ß e uu m LT Ed led do.... 5 A 
Distillate fueboll- i6. f oa su eade x do.... 24 21 
Residual fuel II 8 do 639 611 
F ⁵³˙¹imm ³ ¹mm A ⁰ͥ ee ee el ae a do 39 55 
CöÜ1w/ͥ ̃ m y ß ⁊¾ . ah okt as do- 987 986 
Mineral tar and other coal-, petroleum, or gas-drived crude chemicals 2,023 208 . 
NA Not available. 
1 Including concentrates containing significant amounts of silver. 
2 Less than 34 unit. 
Source: Instituto Nacional de Estadistica y Censos. Comercio Exterior, Part II, 1969 and 1970. 
Table 3.—Argentina: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1969 1970 
METALS 
Aluminum: 
Bauxite and concentrate_-.---.-------------------------------------=----—- 29,917 41, 652 
Oxide (alumina) and hydrox idee. 9,156 7,814 
Metal including alloys, all fof7mmn „„ 53,710 51,495 
Antimony: 
Ore and nee ⁰ . e du did. 369 67 
Metal including alloys, all form mn é ꝓ 22 2222222222 c c2 lll eee ee NA 1 
Arsenic: 
Trioxide and acids 468 569 
Metal including alloys, all form NA 65 
Bismuth metal including alloys, all form 22 14 
Cadmium metal including alloys, all form kilograms. - NA 885 
Chromium: 
eee, Ai ud ue ULL PEU IS LM AS Li E 4,'144 8,113 
Oxide and hydroxide...........-. oclo clouocshenesdiccemnememnue2tiuace-e NA 17 
Metal including alloys, all formm „„ NA 8 
Cobalt: 
Oxide and r... 15 10 
Metal including alloys, all forms. .............. „„ „„ „„ 79 59 
Copper: 
Ore and concentrateknk᷑ „ NA 1,111 
Metal including alloys, all form „„ 29,132 28,549 
Gold metal unworked or partly workedccdd 22 i eee troy ounces. . N 183, 130 
Iron and steel: 
Ore and concentrate thousand tons 467 1,448 
Metal: 
TE sts ee i le Se a ⁰d LE ate CLE do 199 5 


See footnotes at end of table. 
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Table 3.—Argentina: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 
Metals—Continued 
Iron and steel—Continucd 
Metal—Continued 
Pig iron including speigeleisen. . ......................... thousand tons 862 123 
Sponge iron, powder and shot_______...___.-..----.-------.------------ NA 1,206 
Ferroglloys 22 sco eco coe en ce ⁰•.w-A. ⁰⁰õydꝙ D D DLL eee] 3, 266 3,159 
Ingots and other primary form thousand tons. . 781 1,0 
Semimanufactures: 
Bars and. rods o . e eue oua uem EE do 27 25 
Angles, shapes, and section „ do.... 31 85 
Universals, plates, and sheets: 
Tinned plates and sheets do 133 110 
Other coated plates and sheets do.... 7 18 
Other ness) LR Oso vec cee eee do 295 268 
Hoop and hlt 8 do 12 16 
Rails and accessoridddssss Ll LL Lll. lll... do 18 10 
hup. mM S HELLE E HUNE do 2 2 
Tubes, pipes, and fitting do 39 18 
TE Castings and forginggssss „„ NA 153 
ORG Gi sot se ee eal Li D ͥ AA NA 30 
Metal including alloys, all form 1,208 1,705 
Magnesium metal including alloys, all form 675 871 
Manganese: 
Ore and concentrate... ....... . 2 cL LL LL LL LLL LLL LLL LLL „„ 20,168 84,175 
/)%)/ö; ⁵ ² ] ð V y kd yd y dme eee ee 3,702 „416 
n)n)nn!n!!.!.;;. dd yd ßddddddd EL E a 58 52 
M oreu eee . ⁵ĩ¼ :. mr eee 76-pound flasks. . 552 621 
Molybdenum metal including alloys, all form NA 12 
Nickel metal including alloys, all form 578 680 
Platinum-group metals and silver: 
Fehr ³ cuts troy i 84. 653 2,476 
õõĩÄ«?0 o õydhb ⁰yꝗʒd y 8 0...- , 139,668 
Rare-earth metals and compounds 16 42 
Selenium, element 11 T 
Telurum:'- dolus dace ur eq E y kilograms - - NA 200 
Tin metal including alloys, all form aaan long tons 1,292 1,110 
Titanium: i : 
Ore and concentrate „„ „%—— 1,245 1,848 
)))) eme hel aho c MEE n ð d um cm de EAE 964 1,494 
Metal including alloys, all form „„ NA 6 
Tungsten metal including alloys, all form NA 4 
ine: 
ORO ano i «ꝰ ]˙ nn ß ee ek ad ear eres y 8 
Metal including alloys, all form 5,079 5, 970 
Zirconium: 
Ore and concentrattek᷑k- eee seas eee eee ee 1,079 987 
ther: 
Oxides, hydroxides and peroxides of metals n.e.s,_____________.__._-.-_-_----- NA 323 
Metals including alloys, all forms: 
Metalloids n.e. sse sss s2222s22s22222222z22 NA 3,194 
FFropherſe i ũhhhhh ee ese cack i ca ere NA 3 
ase metals n. e. „„ NA 1 
NONMET ALS 
Abrasives, natural, n. e. s.: 
Pumice, emery, natural corundum, et 872 289 
Grinding and polishing wheels and stones N 148 
7} 0-1 20 jem a ee NL I ore GEE qu non i per ME EE EE 16 ,451 21,106 
Barite and witherite.__________________________ ee 119 40 
RS ONIN AN 1. on ec cu e i est m aa eins m:; x we Bebe e M UE 117 118 
%% h, ⁰⁰mw yy mkß nt E 345 j 406 300, 216 
Chalk. 0 o AEAEE ANE E E E yd E 8 8 845 
Clays and products (including all refractory brick): 
Crude n.e.s.: 
Bentonite. Äͤ—i Sie eS a tini lO om dU e merce irt e NA 2 
Eire clay oo toic y e AM n M i D EE 222 177 
Kaolih- cionem ieee “ 15,579 14,962 
Andalusite, kyanite, and sillimanite.... ....... LLL c css scr 2s 1,066 
911,75 MR ͤ ³ ͤ W Shh Sn aM ihe eta ge ed, ators cae hee T 2839 
Products: 
Refractory (including nonclay bricks and cement)... dne 14,201 20,813 
f «conc lo wocoue e eic nose eaaa 2,551 5, 820 
Cryolite and chio lite. 8 NA 58 
iamond: 
o —— Én——ÓPÉ ĩ ⁵⁵⁵ 8 thousand carats. . (1) 6 
( c Lec ua euh uu cere ea SW 8 do.... (1) 215 
MOI o REED En ey a epee CURE MM NM do.... (1) 89 
Diatomite and other infusorial earths_________...____._________.__.._._____----- 1,988 2,578 
Feldspar and fluorspar___.__.__.___.__.___.___.___ __................. L L LLL NA 165 


See footnotes at end of table. 


THE MINERAL INDUSTRY OF ARGENTINA 


Table 3.—Argentina: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 
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Commodity 1969 1970 
NONMET ALS—Continued 
Fertilizer materials: 
Crude: 
Nis ³o·mꝛ²æ ³ĩÜAAA ³ ³ Ge Eu e Rue 10, 640 13, 470 
Manufactured: 
Niro 30, 219 4,562 
1 ' 100 
%% ˙⁴ßk Uni...... y 
i . I | 9.756 | 16,267 
FC ꝛð²üq⁵ꝛ ee Lie mu dud rascal e Pu whee eee ens eae E 8,539 14, 922 
Mixed... y ↄ dd dt y EI LEE 88,880 89,520 
J ↄ o¹iàſ ok ee ³ e x NA 4 
Graphite, nat K ce 347 433 
n hh ³ðW8A. ⁵ ᷣ y ⁵³ðA aaa E 41 28 
/ ³o —³]oĩ-mhßoſͥ ³ſõͥͥp . ie y 8 56 62 
///;ö»Ü% yd dd ydꝙdddd nate (2) 1 
Lithium and lithium compound ü é ᷣ „„ 82 Ja 
Ä ͥͥͥ˙·¹ -r a ee a cu ͥðyddt d EE 13, 880 21,423 
Mica: 
Crude including splittings and waste 22 44 
Worked including agglomerated splitting NA 10 
Pigments, mineral: 
Natural crudo- o oe TTP ee eee eel ae Ei see 14 140 
Iron oxides processes NA 435 
Precious and semiprecious stones, except diamond. ............... thousand carats __ NA 11,900 
Pyrite (gross Wei@itt)... couse cee ste ate DO NN y vidue eis NA 13 
r ſ/ east coe eee ewes NA 16 
Sodium and potassium compounds n.e.s.: 
CaUStiC 6008.2 oo ie eo tc eet ee ³ ⅛ ̃ ñ c e me E 14,785 13,465 
Caustic potash, sodic and potassic peroxides__________________._...-.-------- 788 1,087 
Sodium carbonate, natural, and manufactured (soda as) 149,245 161,689 
Stone, sand and gravel: 
aiiis stone: i 
Fuge. naa o ꝛ y ee oe ea ote e 6,818 
( beet CCo" 11,182 201 
Dill... ð E Cei ees 24,124 8,920 
Gravel and crushed rock... ..... 2. 2. 2 ccc LLL LLL LLL lll lll lll Ll... 202,000 327,257 
Quartz and gust ilłefefelfefeföffffffefefffffffffffff pneu 1,137 672 
Sand cco ͥͥ ³ 5ĩ¹ ⁰˙⁰ͥiw ³¾ KK km 8 thousand tons 1,088 1,165 
Sulfur: 
Elemental: 
Other than colloĩidaaalallkladx¶as¶daa | 44.15 56,805 
Coloidil..-1-..- 20h. c. ew ⁰⅛m mm ⁰⁰ Edicion G d 114 
Uh ³˙ww¹¹Ayſſ ⁰⁰y ⁰⁰⁰ NA 17 
Tale, steatite, soapstone, and pyrophyllite kk 236 584 
Other nonmetals n. e. s.: 
e ß e dd et em rad RSY NA 727 
Slag, dross and similar waste, not metal bearing, from iron and steel manufacture NA 260 
Oxides, hydroxides and peroxides of strontium, barium, or magnesium NA 162 
Building materials of asphalt, asbestos and fibre cement and unfired nonmetals n.e.s. NA 98 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural_____---._.....-_-..------------------------------ 249 168 
Carbon-black. e. o eee oiu edu c xu EE dci ced D ES 2,373 1,424 
Coal including briquets, all grades thousand tons 457 839 
Coke and eme do 46 14 
ECCõ e rA rar M ins en eee et E Ua M PESE NA 376 
Rare gases, helium and hydrogen NA 3 
Petroleum: 
Crd: con ots cee ees 0A nena quauis thousand 42-gallon barrels.. 1 16, 757 10,590 
Refinery products: 
h ↄ oes . UE Lu LS do- 32 9 
F 2c A7 ete eee ea La c eee EL d do.... (2 (2) 
Distillate e ð e d do r 5, 505 8,932 
Residual fuel olillllllllld ͤ do r 3,731 1,089 
Fee,, f e Leu e De s ue i SEES do.... r 1,027 963 
Other: 
Nonlubricating oils, n.e⸗ es.. do.... 7 
Liquefied petroleum gas „çwLvl do NA 582 
/ ͤͥ ͥ no om ocu d M ⁰ y E Lu do 38 
Mineral tar and other coal-, petroleum, or gas-derived crude chemicals 54, 748 58, 809 
r Revised. NA Not available. 


1 Quantities not available; values for 1969 are: gem—$51,615, industrial—$115,866, powder —337, 594: 


corresponding values for 1970 are: gem— $105,658, industrial—$213,512, powder—$93 , 688. 
? Less than 14 unit. 


Source: Instituto Nacional de Estadistica y Censos. Comercio Exterior, Part III, 1969 and 1970. 
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COMMODITY REVIEW 


METALS 


Aluminum.—On August 30, 1971, the 
Argentine Government gave final approval 
to the award of a contract to ALUAR, S. 
A., for the construction and operation of 
an aluminum reduction plant at Puerto 
Madryn. ALUAR is a privately owned 
local firm that has strong commercial ties 
with several Italian companies, which are 
expected to furnish the technology and 
supply much of the equipment for the 
plant. 

The contract calls for a reduction plant 
with a design capacity of 140,000 to 
150,000 tons per year. Feedstock for the 
plant will be imported alumina, much of 
which will initially be obtained from Aus- 
tralia. The planned Futaleufu hydroelec- 
tric power project, located more than 500 
kilometers to the west, is to provide the 
electric power supply vital to the plant's 
operation. Construction of the aluminum 
plant was scheduled for completion by 
yearend 1974. 

Copper.—Fabricaciones Militares (FM), 
the Argentine Army's industrial agency, 
and Falconbridge Nickel Mines, Ltd., of 
Canada signed a copper exploration con- 
tract in 1971. This contract covers a 225- 
square-kilometer area in the vicinity of 
Campana Mahuida in Neuquén Province. 
This area was previously examined by a 
United Nations team, which estimated that 
the ores present graded from 0.7 to 1.86 
percent copper. The principal stipulations 
of the Falconbridge contract follow: 

l. Exploratory activity may continue for 

5 years. 

2. Falconbridge has 1 year following the 
end of the exploration period in 
which to exercise its option to de- 
velop the deposits. 

3. If this option is exercised, the com- 
pany has 2 years in which to present 
a plan for the integrated develop- 
ment of the deposits. 

4. The deposits remain the property of 
FM, with operating rights held by 
Falconbridge for 35 years, with a 15- 
year extension available. 

5. If Falconbridge proceeds with devel- 
opment, it will do so in partnership 
with FM and the Government of 
Neuquén Province. Initially, 10 per- 
cent of the joint venture's ownership 


is to be donated to each of the state 
partners who will each have an op- 
tion to purchase an additional 20 
percent. The state partners will also 
have the option to collectively pur- 
chase up to one-third of the project's 
output at a price equivalent to 90 
percent of the London Metal Ex- 
change copper price. 

6. Falconbridge would be committed to 
supply domestic copper demand from 
its local production at the London 
Metal Exchange price, without tariff 
protection. 

During 1971, Argentina-Cities Service De- 
velopment Co. proved up a large body of 
disseminated porphyritic copper ore at 
Farallon Negro in Catamarca Province. 
Over 30 test holes were drilled in the 
process of evaluating this deposit. The ore 
reportedly runs from 0.5 to 1.5 percent 
copper and also contains molybdenum of 
possible commercial value. Total reserve 
figures were not available. Negotiations 
concerning a development and production 
contract between Cities Service and the 
owners of the deposit, Yacimientos Mineros 
Aguas de Dionisio (YMAD), Catamarca 
Province, and the University of Tucman 
were at an inconclusive stage at yearend. 

Compania Minera Aguilar, S. A., a sub- 
sidiary of St. Joe Minerals Corp. of the 
United States, recently released preliminary 
results of diamond drilling at its Pachon 
copper prospect in the high Andes area of 
Western San juan Province. Forty-seven 
drill holes were completed, 26 of which 
were used in calculating a preliminary esti- 
mate of 80 million tons of 1.0 percent cop- 
per ore and an additional 60 million tons 
of ore averaging 0.65 percent copper. More 
drilling and other exploration work was 
planned in order to determine the possi- 
bility of the economic exploitation of the 
prospect. 

Iron and Steel.—Hierro Patagonica de 
Sierra Grande, S. A., a company with ma- 
jority interest assigned to FM, continued 
to push ahead with its plans to develop 
the Sierra Grande high-phosphorous iron 
ore deposits. Plans call for iron ore to be 
mined at Sierra Grande at a rate of 3.5 
million tons per year. This ore is to be 
run through primary grinding and precon- 
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centration plants at the mine site and then 
pumped in slurry form through a 30-kil- 
ometer pipeline to Punta Colorado on the 
Golfo San Matias, A pelletizing plant and 
marine loading facilities are to be con- 
structed at Punta Colorado. Plans call for 
ore production to begin during 1974. 

A project for the beneficiation of ore 
from what was described as a large iron 
ore deposit at Uchime in Salta Province 
was reportedly being examined by the 
Mineral de Technologia Industrial. A new 
company, Ferrochaco, S. A., was established 
for the purpose of developing the hema- 
tite-goethite ore deposit on Argentina’s 
borders with Brazil and Paraguay. 

During 1971, Dalmine Sederca, S. A., an- 
nounced plans to expand its steel tube 
mill at Campana near Buenos Aires. Con- 
struction was in progress on a fifth blast 
furnace at the Zapla plant in Jujuy Prov- 
ince. This furnace is expected to double 
output at Zapla, which is owned by the 
Cruesot-Loire Group, to 200,000 tons per 
year by 1973. 

Uranium.—The Comisión Nacional de 
Energía Atómica (CNEA), which is re- 
sponsible for all uranium exploration and 
production but contracts a major portion 
of its work to private firms, requested 
tenders during 1971, for the development 
of uranium deposits at Huemul and Ar- 
royo Seco in Mendoza Province. CNEA also 
announced that out of a total area of 
487,000 square miles considered to offer 
uranium prospects, 56,000 square miles had 
been explored. As a result of this explora- 
tory activity, reserves of 16,000 tons of 
U30g have been discovered. 

Construction continued during 1971 on 
Argentina's first nuclear power station, a 
319-megawatt plant at Atucha, about 95 
kilometers northwest of Buenos Aires. This 
plant, which will have a single reactor 
fueled with natural] uranium and use 
heavy water as a moderator and coolant 
was scheduled for completion during 1973. 

In mid-1971, CNEA announced plans for 
the erection of a second nuclear power- 
plant. This 600-megawatt plant is to be lo- 
cated in Córdoba Province. 


NONMETALS 


Cement.—Six companies operated 39 
kilns at 16 plants with a combined total 
rated annual capacity of approximately 
7,353,000 tons in 1971. However, these fa- 


cilities were operated at only about 70 per- 
cent of capacity during the first half of the 
year. Rated capacity by province was as 
follows in thousand tons per year: 


Province Capacity 

Buenos Airesss 4,605 
Sido 8 1, 307 
ĩĩ˙ꝛLAAA ĩ³˙ m ee 168 
Entre Riss 146 
Mendo aaa 368 
Neuqueonmn 200 
Sal. 8 284 
an JusM--.-- õ=—dß ee i ee 155 
Santiago del Estero 170 
M «§«;ð—w A tec 7,953 


Calera Avellaneda, S.A., obtained a $5.5 
million ? loan during the first half of 1971 
from the International Finance Corp. for 
use in connection with its planned $20 
million expansion project. This project in- 
volves the expansion of Calera's cement fa- 
cilities at Olavarria in Buenos Aires Prov- 
ince from its current capacity of 300,000 
tons per year to 700,000 tons per year. In 
order to accomplish this expansion, a new 
plant is to be constructed adjacent to the 
company's existing plant and limestone 
quarry. The new plant will be independ- 
ent of the existing plant except for work- 
shops, laboratories, and crushing facilities. 
Expansion of the limestone quarry will be 
carried out in order to keep pace with the 
needs of the enlarged cement operations. 
Completion of this project was scheduled 
for late 1972. 

During the latter part of 1971, Cia Su- 
damérica de Cemento Portland Juan Minetti 
e Hijos, S.A., announced plans for the con- 
struction of a new 400,000-ton-per-year ce- 
ment plant. 

Fluorspar.—All 1971 production of 
fluorspar was from small mills in Rio 
Negro and San Luis Provinces. However, 
plans were announced during the year for 
the establishment of two sizable new 
plants. 

Kaiser Minera Argentina, S.A., a subsidi- 
ary of Kaiser Aluminum and Chemical 
Corp., announced its intention to construct 
a 100,000-ton-per-year sink flotation and 
heavy media separation plant at Puerto 
Madrin in Chubut Province. The final 
product of this plant is to be metallurgi- 
cal-grade fluorspar, about 75 percent CaFo. 


? Where necessary, values have been converted 
from Argentine pesos (M$N) to US dollars at the 
rate of M$N4.00 = US$1.00. 
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Feedstock for the plant will be crude ore 
from small, independent mines, as well as 
the company's concessions in the Sierra 
Grande area of Rio Negro Province. Plant 
output will be available for use at the pri- 
mary aluminum  smelter planned for 
Puerto Madryn and for export. 

In addition, Ducilo S.A.I.C., a subsidiary 
of The Dow Chemical Co., also indicated 
plans for the construction of a flotation 
plant in Chubut Province. The capacity of 
this mill would be dependent on the ex- 
tent of the crude fluorspar reserves proved 
by extensive drilling programs in progress 
at two deposits in that province. 

Sulfur.—A little over 60 percent of the 
country's sulfur requirements in 1971 were 
domestically produced by mining low-grade 
sulfur ore, which was beneficiated by auto- 
claving and flotation. The operation of the 
Establacimiento Azufrero Salta, controlled 
by FM, was the largest with an output of 
approximately 32,500 tons of sulfur during 
the year. The ore, averaging 25 percent 
sulfur, was mined high in the Andes 
Mountains, 18,700 feet above sea level, in 
Salta Province. 


MINERAL FUELS 


Coal and Coke.—Yacimientos Carboni- 
feros Fiscales (YCF), the Government coal 
entity, announced plans to expand produc- 
tion at its Rio Turbio mine located in ex- 
treme southwestern Argentina in Santa 
Cruz Province. Output of raw coal is to be 
increased to 3 million tons annually within 


the next few years, and washed coal pro- 
duction is to be expanded to 1.5 million 
tons per year. This level of output would 
provide for essentially all of Argentina's 
domestic coal requirements. 

Petroleum and Natural Gas.—Argen- 
tina’s output of crude oil increased 8 per- 
cent to 422,000 barrels per day during 
1971. Yacimientos Petrolíferos Fiscales 
(YPF), the Government oil entity, was re- 
sponsible for 69 percent of total produc- 
tion and private companies, the most im- 
portant of which were U.S. owned, holding 
contracts with YPF under terms provided 
in Hydrocarbons Law 17,319 of 1967, ac- 
counted for 30 percent. The remaining 1 
percent of production was from private 
firms operating under earlier agreements. 

Natural gas production increased ap- 
proximately 6 percent to 785 million cubic 
feet per day in 1971. Of this total, 66 per- 
cent was sold to consumers, 14 percent 
represented producers fuel and shrinkage 
due to extraction of natural gas liquids, 
and 20 percent was flared. The quantity of 
gas injected for repressuring was insignifi- 
cant. 

According to figures published by YPF, 
the country's total proved reserves of crude 
oil were almost 2.5 billion barrels at the 
beginning of 1971. Natural gas reserves, as 
of the same date, were reported to be 
slightly more than 6 trillion cubic feet. 

Geologic and geophysical surveying and 
exploratory and development drilling activ- 
ities were as follows: 


1969 1970 1971 
Geologic and geophysical surveying: 
GPBOlOgIG oe cette ] m 2 eee E party months 100.0 112.0 NA 
Gravimetriic . eee eee 0...- 12.0 14.0 NA 
Magnetic_________________._..-___________ eee ee eee do.... 1.3 or NA 
Delamie cus Loud ee Ci A T at oe a RE 8 do.... 287.1 341.9 NA 
Totals ae ee Ne A E ee eee ⁰ . do 400.4 467.9 NA 
Drilling: Wells drilled: 
Exploratory: 
)))!üĩ.ĩõĩõĩõĩõ¹ ³ ]] y METH number 16 14 NA 
GGG et aa aa een ⁵¼⁵ . eae 0 4 10 NA 
Diy eC e ß RE ME 0...- 66 89 NA 
Subtotal... o hee 8 do 86 113 118 
Development: 
%%%Cͤĩĩ.ĩſ0ͤ ͥ ³ » ⅛ o ð h ĩðͤñ ĩðꝭzv 8 do 228 334 NA 
r Tec heh MUN aie in fee do 20 38 NA 
e . . MARO cea eed VOR do 88 94 NA 
Subtotaallllllllllllll eee do.... 336 466 281 
P ³ĩð—jW ðĩW1ꝛꝛ VVA 8 do 422 579 399 


NA Not available. 
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Three significant oil discovery wells were 
brought in by VPF during 1971. Two of 
these are in Neuquén Province, one in the 
Aguada San Roque Basin and the other in 
the extreme southern part of the Province. 
A third successful wildcat was the San 
Luis discovery well on the island of Tierra 
del Fuego in extreme southern Argentina. 

Two onshore and seven offshore petro- 
leum exploration blocks, which private for- 
eign oil companies (mostly U.S. had re- 
quested the Secretariat of Energy to make 
available for public bidding, were assigned 
to YPF by Decree 3287 of August 24, 1971. 
Included among these blocks was a large 
Offshore area extending from Argentina's 
southern coast toward the Falkland Islands 
in which a consortium of U.S. firms had 
recently carried out geophysical studies. 

During the latter part of 1971, YPF in- 
vited bids on exploration and development 
contracts covering eight blocks with a com- 
bined area of 44,000 square miles. The 
blocks involved are located off the coast of 
Tierra del Fuego, near the Caimaneito 
field in Jujuy Province, and onshore in the 
Golfo San Jorge area. 


Companies awarded contracts will be re- 
quired to pay all exploration costs. The 
initial exploration period will be 4 years 
with an option to extend for 5 years. All 
hydrocarbons produced are to be delivered 
to YPF, which offers to pay contractors a 
50- to 75-percent median world price. This 
median is to be determined by taking a 
middle price of Kuwait, Venezuelan, and 
Gulf of Mexico Port (Houston) crude oil 
prices. 

A government decision that YPF run its 
refineries at full capacity, leaving the resid- 
ual balance of demand to be served by the 
privately owned refineries, became effective 
at the beginning of 1971. Consequently, all 
privately owned refinery improvement 
plans were suspended, and plant expansion 
activities were limited to YPF facilities. 

Work was completed on the Luján de 
Cuyo refinery expansion project, which in- 
creased the plant’s throughput capacity to 
113,000 barrels per day. Among the princi- 
pal facilities installed as a part of this 
project were a 57,000-barrel-per-day atmos- 
pheric distillation unit, a 53, 600-barrel- 
per-day vacuum distillation unit, a 9,500- 
barrel-per-day catalytic reformer, and a 
20,000-barrel-per-day Isomax unit. Facilities 
were also added for the production of hy- 


drogen and the recovery of liquids from 
natural gas. 

Other YPF refinery projects were in 
progress or in the planning stage at year- 
end. Work probably was in progress on 
the addition of a 75,000-barrel-per-day at- 
mospheric distillation unit at the La Plata 
refinery. The most ambitious of the proj- 
ects planned called for the construction of 
a new plant at Dock Sur, near Buenos 
Aires, adjacent to or in place of the small 
refinery now operating there. Other plans 
announced included modernization of the 
Plaza Huincul refinery and the addition of 
propane and naphtha recovery facilities at 
Campo Durán. 

At yearend 1971, work was completed or 
nearing completion on a 270-kilometer 
crude oil line connecting the marine ter- 
minal under construction at Cabo San An- 
tonio with refineries in La Plata and Bue- 
nos Aires. This 32-inch line is to have a 
capacity of 200,000 barrels per day. Con- 
struction continued on a 14-inch refined 
products pipeline from Mercedes, on the 
Lujan de Cuyo-Córdoba line, to Buenos 
Aires. This 660-kilometer pipeline is to 
have a capacity of 50,000 barrels per day. 
Completion was scheduled for 1972. 

Argentina’s Government-owned gas dis- 
tribution company, Gas del Estada, contin- 
ued its natural gas transmission network 
expansion program during 1971. A 570-kil- 
ometer line from Neuquén to Bahía Blanca 
was completed or nearing completion at 
yearend. This has a diameter of 24 inches 
and a design capacity 130 million cubic 
feet per day. In addition, plans were com- 
pleted for the construction of a natural 
gas pipeline linking the El Cóndor and 
Cerro Redondo fields, in extreme southern 
Argentina, with the southern terminus of 
the existing pipeline from Pico Truncado 
to Buenos Aires. Capacity of the 665-kilo- 
meter, 30-inch El Cóndor-Pico Truncado 
line will be 300 million cubic feet per day. 

Gas del Estada also announced plans for 
the installation of a natura] gas liquefac- 
tion plant and related liquefied natural 
gas (LNG) storage facilities at Dock Sur. 
This plant, which will obtain its natural 
gas via pipeline from southern Argentina, 
will increase the company's ability to sat- 
isfy peak demand in the Buenos Aires area 
during the cold season. A pier to be con- 
structed adjacent to the plant's storage fa- 
cilities will handle butane and propane 
shipments but will also be available for 
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the unloading of LNG when and if the 
importation of this product becomes neces- 
sary. 

During May 1971 Petroquimica General 
Mosconi, a firm owned jointly by FM and 
YPF, awarded a contract for the basic en- 
gineering of a planned petrochemical proj- 
ect adjacent to YPF's La Plata refinery to 
a group of three U.S. companies. This 
group included Hydrocarbon Research, 
Inc., Atlantic Richfield Co., and Englehard 
Metals and Chemicals Corp. Upon comple- 
tion of the basic engineering studies later 
in the year, bids were invited for construc- 
tion of the project, which was scheduled 
for completion by the end of 1974. The 
plant is to utilize raw materials from the 
La Plata refinery for the annual produc- 
tion of 28,000 tons of benzene, 5,000 tons 
of toluene, 40,000 tons of cyclohexane, 
15,000 tons of orthoxylene, 33,000 tons of 
paraxylene, and 17,000 tons of aromatic 
mixtures. 


During November 1971, Law 19,334 es- 
tablished Petroquimica Bahia Blanca, 
S.A. I. C., for the purpose of proceeding 
with the Bahía Blanca petrochemicals com- 
plex originally proposed by The Dow 
Chemical Co., which had been unable to 
reach agreement concerning FM's degree of 
participation in the project. YPF, Gas del 
Estado, and FM were each assigned a 17- 
percent interest in the new company. The 
remaining shares (49 percent) will be 
made available to private petrochemicals 
companies, and/or to private individuals 
through use of the stock market. FM will 
be in charge of contracting for all licences, 
engineering, supervision, and guarantees 
for the construction, testing, and start up 
of the complex. The site for the project 
will be acquired from The Dow Chemical 
Co. under terms remaining to be negoti- 
ated and The Dow Chemical Co. is ex- 
pected to provide the required technology. 


The Mineral Industry of Australia 


By Charlie Wyche ! 


Australia's mineral industry continued 
its high level of production, development 
activity, and mineral exports in 1971. Pro- 
duction of almost all minerals moved up- 
ward and preliminary statistics for 1971 in- 
dicate the total value of minerals produced 
at $1.60 billion.? This figure represents an 
increase of approximately 11 percent over 
the previous record high of $1.42 billion 
recorded in 1970. The major portion of 
mineral output was exported, and mineral 
shipments accounted for 26 percent of the 
nation's total exports. There were substan- 
tial expansions in crude oil and natural 
gas production, resulting mainly from fur- 
ther development of the Bass Strait fields 
off Victoria. Crude oil output almost dou- 
bled to 113 million barrels, and production 
of natural gas was up 50 percent to 79 bil- 
lion cubic feet. Other significant increases 
included bauxite, up 35 percent to 12.5 
million tons; copper mine production, up 
12 percent to 176,988 tons; manganese ore, 
up 40 percent to 1,050,253 tons; nickel con- 
centrates, up 4 percent to 32,537 tons; 
tin and tungsten concentrates increased by 
8 percent and 21 percent, respectively. 

Following a period of continued expan- 
sion in the 1960's, growth in the mineral 
sands industry leveled out in 1971, and al- 
though zircon production reached a record 
high of over 400,000 tons, production of 
both rutile and ilmenite concentrates were 
marginally less than in 1970. Only lead, 
and zinc production recorded significant 
declines in 1971. 

Mineral exports continued to expand, 


and in 1971 export values increased to a 
record $1.3 billion, an increase of about 12 
percent compared with 1970 figures. Iron 
ore and pellets, bauxite and alumina, coal, 
and manganese ore, were mainly responsi- 
ble for the increase. In contrast, the value 
of mineral imports decreased to $208 mil- 
lion, a drop of about 27 percent compared 
with 1970 figures. Increased domestic pro- 
duction of petroleum products was the 
principal cause for the decline in value of 
mineral imports. Imports of crude oil 
alone, decreased from about $162 million 
in 1970 to about $118 million in 1971. Im- 
ports of fertilizer  materials—phosphate 
rock, potash, and sulfur—declined from 
$35 million in 1970 to $30 million in 1971 
and reflects reduced activity in the rural 
sector of the economy. 

Recent discoveries of large resources of 
various minerals in Australia opened new 
prospects for growth and development. De- 
posits of iron ore and bauxite are perhaps 
the largest in the world, while coal, nickel, 
uranium, mineral sands, and very recent 
discoveries of natural gas are also of great 
importance. Iron ore and nickel were 
found in Western Australia; bauxite was 
found in northern Queensland and the 
Northern Territory; natural gas was found 
in the Bass Strait, and in South Australia. 
Western Mining Corp. Ltd. (WMC) an- 
nounced location of extensive uranium min- 
eralization in Western Australia. The de- 
posit is located at Yeelirrie, about 50 miles 
southwest of Wilna. 


PRODUCTION 


Although the total value of Australia’s 
minerals established an alltime record in 
1971, the year’s output of many individual 
commodities, particularly metals, was 
below the 1970 volume. Voluntary cutbacks 
by the principal producers of lead, ilmen- 
ite concentrates, silver, and zinc resulting 


from a decline in world demand were re- 
sponsible for the downward trend in out- 
put. Output of nonmetals increased both 
in quantity and value. 

1 Physical scientist, Division of Nonferrous Met- 
ae Unless otherwise indicated, values have been 


converted from Australian dollars (A$) to U.S. 
dollars at the rate of A$1 —US$1.14. 
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Table 1.—Australia: Production of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1969 1970 1971 » 
METALS 
Aluminum: 
Bauxite, gross weigh thousand tons. . 7,921 9,256 12,541 
C ⁰¹11i. ³·1ſſd/ſſſͥͥ y d 8 1,931 2,152 2,671 
Metal, reüned.. ß . uz eeSOaicL ncc 126 206 223 
Antimony, mine output (content of antimony and lead concentrates). _ _ 925 980 1,125 
Beryllium, beryl, gross weighꝶ ./ „„ 7 18 71 
Bismuth, mine output (content of ore) ...................... kilograms.. 200,127 191,465 248,786 
Cadmium: 
Mine output, metal contennnniged̃ddd LLL LL L2 22 22.2222 1,687 1,639 1,483 
Smelter output (refined) ð-•Ä ⁊ĩðö v rene 571 614 559 
Cobalt, mine output (content of zinc and nickel concentrates)... ........ 244 469 811 
Columbium-tantalum concentrates, gross weight___._.._...--.._.___--- 155 101 75 
opper: 
ed output, metal content 181,056 157,790 176,988 
r: 
, ß e ic LEM eA Lut 116,184 111,652 148,249 
SS ⁵ kt ö; mm.. eek ar te his 8,242 : NA 
Refined: 
ö ͥ oÜo¹“iAſſſͥͥ ³˙¹w- esto CL 100,854 104, 125 120, 223 
Gun r ⁰ / See e eI 19, 552 20,517 NA 
o 
Mine output, metal content. .................-.....- troy ounces.. ' 701,895 619,922 672, 106 
Refined (excluding recovery from scra' ;p; do 708,853 604,795 598, ,201 
Iron and steel: 
Iron ore, gross weight h thousand tons 138, 576 51, 188 62,100 
FF ]oÜ” ee erase acne dc act do.... r 6,107 6,1 6, 128 
Ferroalloys:? 
Ferrochromium, high carboe nn 2,447 2,169 2,100 
FPerromanganese: 2.5 2 oc be Se ee 50 , 249 42, 569 ; 
FerrosllicOln ù.„ Dec EE eii cci ste i reae 9,533 9,406 9,400 
Siemen neee 16,293 28,188 23,100 
Perroni¢kel !!!!!! 8 19 1,357 1,300 
MM Air a a a 78,541 78,689 78,400 
% ³o·˙ſſſũ ³ é elc ca Use thousand tons r 7,016 6,822 6,736 
ia Bee semimanufacture sss do- r 6,033 6,217 NA 
ad: 
Mine output, metal contents „ä 452,040 456,748 402, 687 
Metal: 
Prim 
Bullion [fof BXDORU.. 2 22 oe ee oes 155,592 170,941 160,387 
ed cocoa o DL d.. ĩͤ 8 188, 756 180,078 168, 284 
PJJu!ttn:ini.n.. ⅛o⅛ lad aene eret 844,948 351,019 323, 621 
Secondary (excluding remeltt )) 26,100 25,900 NA 
Manganese ore, gross weight_---._....------------------------------- 889,289 751, 113 1,050,253 
MeFfCUIV.. nec s i nd e eee oe e eL E at! 76-pound flasks. . 48 37 9 
Molybdenum, mine output, metal content________.________-_---_------ 41 59 e 60 
N concentrate, gross weight 8,855 4,437 4,404 
icke 
Mine output, metal conte nn 11,181 29 , 765 32,537 
Metal, e d NAE RP eee or e9,000 15, 000 
Platinum- group metals: 
ne ß aE troy ounces - 
F Ü˙¹¹rA. a ͥ⁰ kd guru Aer do 3 321 31,649 41, 400 
P/ Se a ⁰ͥ m m v c LE do 3 473 
nea (in 1 refinery slimes)⸗ ee kilograms. . 3,000 8,300 3,900 
ilver: 
Mine output, metal content thousand troy ounces. . 24, 457 25,992 21,708 
m jog o lGõ³ö ⁵ u.. tess oes do 1 10, 586 9,422 8,453 
in: 
Mine output, metal eon tent long tons. t 8,177 8,689 9,639 
Smelter outypuů e do 4, 156 5,129 6,233 
Titanium concentrates: 
FF. Sa a oe Bae e pi. 712,426 886,452 814, 842 
F õõÄõ’ð5e ?ð ð⁵˙ :ö ð-h2 ð : y DL DE 8,098 10,598 14,488 
ine ß , a a a a 862,058 370,867 366, 726 
Tungsten, mine out oe metal content t 1,385 1,265 „547 
prenum /// c on eee ⁰⁰mm ie LE D e dE 300 800 800 
ine: 
Mine output, metal content 509,908 487,207 450, 297 
Smelter tft ee eee et aem EE E 246,323 260,591 258, 698 
Zircon concentrates, gross weigh 876,228 395,352 405, „856 
NON METALS 
Abrasives, natural: 
Beach pebbles... ee ꝛ˙¹⁊ᷣ — 1,062 1,688 NA 
Garnet (sales) ⁵ ⅛²]ðꝛꝛͤ ˙?t?! ̃⅛q ⅛ ü T:... . M 83 202 NA 
Asbestos 5 c5] õãßd᷑³⅛ꝝĩ?io⁵́ͤ] ͤ . e DE r 838 828 ,006 
Bari. 2: 6 00i a re D icy ne ate A EM 40,197 42,818 27 , 857 
Cement, hydraulic thousand tons 4,910 4,699 4,721 


See footnotes at end of table. 
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Table 1.—Australia: Production of mineral commodities—Continued 


(Metric tons unless otherwise specified) 
Commodity 
NONMETALS—Continued 


Clays: 
Bentonite and bentonitic........... 22.2222 2 LLL LLL 2L LLL ee 
Brick and shale...................... -. 2 2.2... ..- thousand tons. . 
Cement and shale. ....... 22 222222 22222 cL Lll ee do.... 
Damourite (sales)... 2.222222 222 L ll cll LL eee 
lo a ERREUR ff thousand tons.. 
Kaolib. and balli: tee 
CCC . e cht ͤ K ee thousand tons 
een, ß , . CE E 
Feldspar )) 
Fertilizer materials, crude, phosphate rokkalnnnnmn 
FIUOFÉDRP:.-ozaceiieekeo ea Se LL eR 8 
Fl ]ĩð!%ö˙́%cö ELLE Bu ieee 
FF.... value, thousands 
§öĩ1(ẽ3q0.: yd ð yd y e a EE 
Kyanite and sillimanite (sillimanite only produced 
11 un Leo AR ͤr 0 y mt 8 
Lithium minerals, petalite, gross weight 
F] ⁰ a en a leet eta ag es 8 
, ß e . d aer La a. 
Pigments, natural mineral, ocher.__.....-..___.--__--_---_----------- 
Pyrite including cupreous: 
Gross eil... su ES eame denn as 
Sulfur enten”, 
SJüüĩöĩõĩõÜͤr r ³o· /d 8 thousand tons. . 
Sand and gravel: 
Construction sand... ...... 2222222222 L LLL LLL 222222 ee do.... 
Glass sand including quartzite.. _-------------------------- do- 
Gravel. —— 5252.4 coe dd DLL Et E m do.... 
Stone: 
Dolomiten enn ee . Ef eed do 
Limestone for cement do.... 
Limestone for other uses do.... 
Other: 
Crushed and broken JJ do.... 
Dine ³⅛ð v ð do 
Dusp eis. 8 do- 


sulfur, Dpedgdee n uae 
Tale, soapstone, and pyrophylli te 


MINERAL FUELS AND RELATED MATERIALS 


Coal: 
Bituminous ss „„ thousand tons. . 
Lignit 2. ß . LEM RD 02248 
C eB Lge Sr a oe as LT DEM LET do 
Coke: 
Metaluri een. ud do- 
Gas house (including breezeꝛ7)))/ do- 
Fuel briquets.. o ⁰⁰⁰ A y cse eee do- 
Gas, natural, marketable production million cubic feet. 
Natural gas liquids 10b0b00.. thousand 42-gallon barrels. . 
Petroleum: 
J%%TT;ö;ĩ?; be ll eet eL E do 
Refinery products: 
Aviation gasolin ek do- 
Other gasoline... «kk do- 
hh ³⁰oſſ sho uL ie c mhi LC hase do 
Kerosine ˙¹6Ü¹dũi¹ ⅛ð⅛˙0:ü JJ do- 
Distillate fuel oillꝰ“”“kdk dl. do- 
Residual fuel olilnnsnsnsnssdd Ll. 2 2-2. do 
Lubricants- ³¹1¹iꝛüi ]˙—w ͥydp . uten do- 
E ³ A ³ĩ A . el cere ta le do- 
Refinery fuel and losses „ do- 
J ³ÜWĩ. k do 
e Estimate. P Preliminary. r Revised. NA Not available. 
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1969 1970 1971» 
463 358 e 360 
7,982 6,806 7.532 
277 300 e 800 
r 553 417 e 400 
325 319 e 320 
65,484 89,577 90, 000 
628 174 NA 
2,412 2,656 1,392 
5.016 3.595 3,644 
18,551 14,489 15,000 
ie 26 4 
$13,900 $17,325 
12,118 845,444 895,254 
1,701 1,183 856 
210,000 210,000 230,000 
721 783 1,674 
28,525 22,461 18,092 
1,182 838 NA 
678 660 NA 
160,931 218,701 259,080 
71,789 103,039 123,478 
1,680 3.070 23, 100 
18,199 16,973 NA 
652 NA NA 
10,501 12,098 NA 
297 328 355 
6, 500 6,853 NA 
3,108 3.143 NA 
r47,830 46,911 NA 
269 219 NA 
24,695 28,594 NA 
135 14 e 140 
r 55,425 128,148 56,414 
46,082 49,211 48,899 
23.274 24.175 28,882 
69,856 73,386 72,281 
r 3,848 4,298 4,405 
391 236 e 200 
1,487 1,449 1,476 
9,375 63,061 79,049 
NA 478 NA 
15,765 65,149 112,914 
219 246 407 
58,721 62,255 65, 626 
6.764 8,7 10,254 
1,710 1,6176 1,784 
31,832 34,043 37,598 
38,918 41,597 36,567 
2,2 2,576 2,929 
12,759 12,876 165,105 
r 12'761 5,498 15,214 
r 165,987 179,460 185,484 


! Excluding iron oxide for use in cement production, coal washing and gas purification; output of such material 
totaled 48,276 tons in 1969 and 60,783 tons in 1970 (1971 data not available). 


? Data are for year ended November 30 of that stated. 


3 Partial data; figures represent actual smelter/refinery recovery from nickel concentrates exported to Japan 


from Kambalda. Additional quantities of palladium and platinum are present in 


Kambalda concentrates 


produced for domestic smelting and for export to Canada for smelting, but platinum-group metals reportedly 
are not recovered from domestically smelted minerals, and the quantity recovered in Canada (if any) is not 


reported. 
* Estimate of material recovered in Japan only (see footnote 3). 
5 Data are for year ended June 30 of that stated. 


6 Excludes quartzite (see under sand and gravel) and all production from Northern Territory and Australia 


Capital Territory. 


7 Excludes quartzite (see under sand and gravel) and all production from Northern Territory, Australian 


Capital Territory, South Australia and West Australia. 


8 Sulfur content of sulfuric acid produced as a byproduct of oil refining and nonferrous metal operations 


(excludes sulfur content of pyrite). 
? Includes semianthracite and subbituminous. 
19 Output of Barracouta and Marlin offshore platforms only. 
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TRADE 


The following trade data, provided by 
the Commonwealth Bureau of Census and 
Statistics, cover the official July 1 to June 
30 annual reporting period; therefore, the 
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data are not comparable with calendar 
year data presented elsewhere in this re- 


view: 


Table 2.—Australia: Exports of mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 1968-69 
METALS 
Aluminum: 
Bauxite, gross weight 
thousand tons 2,682 
Alumina, gross weight do.... 1,489 
Metal: 
Self A ose 3,219 
Unwrou ght 8,522 
Semimanufactures 333. 3,729 
Beryllium ore and concentrate 129 
Cadmium metal, refined 128 
Columbium and tantalum, tantalite-co- 
lumbite concentrates, gross weight 1,092 
Copper: 
Ore and concentrate, gross weight. 41,732 
Metal: 
Scrap /ôöév Gees usceeeee 362 
Unwrought: 
Blister and cement 7,936 
f A E 26, 476 
Semimanufactures . r 10,290 
Gold: 
Ore and concentrate, metal content ? 
troy ounces... * 597,089 
Mint bullion............... do 50,869 
Sheet, strip and dust do.... 644,307 
Iron and steel: 
Iron ore and concentrate 
thousand tons. . 20,394 
Sf; ⁵ ( ĩ˙ do 490 
Pig orn. soe es do.... 352 
Steel ingots and other primary 
( leo do- 432 
Steel semimanufactures do 699 
Lead: 
Ore and concentrate, gross weight. 115, 162 
Metal: 
Unwrought: 
Bullion lead-silver, lead 
content 128,375 
Refined. ................ 117,267 
Semimanufacture s 6,616 
Manganese ore, gross weight. 639, 635 
Platinum-group metals . troy ounces 8,486 
Rare-earth metals, monazite 
concentrate 2,724 
Silver: 
Concentrates and lead-silver bullion, 
Silver content ? 
thousand troy ounces... 113, 124 
Mint bullion..............- do 10, 718 
Sheet, strip and dust do- 948 


See footnotes at end of table. 


1969-70 


8,750 
1,584 


2,718 
50,521 
2,955 


2b 
25 


108 
65,111 
136 


8,140 
88, 677 


10,926 
188,441 
146,795 
828,788 

33,778 


029 
290 


451 
706 


121,385 


169, 755 
162,919 
8,280 
648,936 
6,245 


5,020 


15,410 
3 


611 


Principal destinations 1969-70 


J apan 578305 West Germany 1, 143 
ance 330. 
rra States 1,075; Japan 344; Canada 


J apen ,634; West Germany dud: Nether- 


lan . 

Japan 32, 131; meg Kingdom 4,986; 
Hon Kong 3,9 

New ealan 880; Japan 585; Malaysia 


49. 
All to United States 
Netherlands 8; United States 8. 


United Kingdom 101. 
Japan 61,201. 
Belgium-Luxembourg 91. 


Japan 8,029. 

United Kingdom 12,919; Japan 5,989; 
West Germany 5, 716; France 5, 343 

New Zealand 7 ,658; Malaysia 1 ,089. 


Hong Kong 183,818; New Zealand: 4,344. 
All to Singapore. 
Hong Kong 819,735; New Zealand 5,736. 


Japan 29,8366; West Germany 809; Italy 


Japan 488; People's Republic of China 13. 
Japan 241; Philippines 15. 


Philippines 244; Hong Kong 57; United 
Kingdom 55. 

New Zealand 227; United States 87; 
Indonesia 33; Papua New Guinea 81. 


United States 49,808; Japan 27,418; 
United Kingdom 22,541. 


F 146,442; Netherlands 
1 F 63,996; United States 


New Zealand 2,983; United Kingdom 
1, 801; Philippines 929. 
Japan 476, 147; Netherlands 57,314; 
nited States 53, 906. 
Hong Kong 3, 526; United Kingdom 1,815; 
Singapore 407. 


United States 2,523; 
France 978. 


Netherlands 1, 218; 


NA. 

United Kingdom 4, 400; Japan 2,868; 
Singapore 238. 

Singapore 427; New Zealand 103; West 
Germany 81. 
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Table 2.—Australia: Exports of mineral commodities 1—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968-69 1969-70 Principal destinations 1969-70 
METALS—Continued 
Tin: 
Ore and concentrate, gross weight 
long tons 6,387 1,002 Netherlands 2,898; Spain 1,886; United 

Kingdom 1,284. 

Metal, unwrought.......... do.... 434 553 Japan 280; United States 140; New 
Zealand 92. 


Titanium concentrates, gross weight: 
Ilmenite, minimum 45 percent TiO2. 503, 179 596,216 ume ert a3 211,178; Japan 177,672; 
rance 
Rutile, minimum 90 percent TiO».. 290,672 346,436 United States 175,361; United Kingdom 


39,095; Japan 30 ,922. 
Tungsten concentrates, gross weight: 


Scheelite_........---.-.----.----- 1,799 1,431 United Kingdom 802; West Germany 372. 
„„ RECEN ce S 88 690 995 Netherlands 412; West Germany 294. 
us nd concentrate, gross weight. 337,958 487,121 United Kingdom 199,281; Japan 161,067. 
Scrap and dust ------- 2,739 2,393 "Und Kingdom 539; Bahrain 336; Japan 
Unwrought.................- 117,416 154,716 United States 27,733; United Kingdom 


18,576; New Zealand 14,759; People's 
Republic of China 14, 225. 
Semimanufactures 1,321 1,085 Pakistan 320; New Zealand 290; Hong 
Kong 174. 
Zircon concentrates, gross weight, mini- 

mum 30 percent ZrSiO4 )) 800,740 351,101 Japan 111,084; United States 75,532; 
France 31, 804; United Kingdom 27, 781; 
Italy 26, 249. 


NONMETALS 
Abrasives, crude natural 
value, thousands $17 $55 Philippines $31; Japan $12. 
Asbestos, crude and fiber 4___________- 410 551 indonesin 245; New Zealand 168; Malaysia 
Cement, hydraulic 3... -------------- 1,638 10,273 New caledonls 5,415; Papua New Guinea 
Clays, fireclay and other, including 
sillimanite 3...22- ------------- 5,266 6,279 Japan 2,385; United Kingdom 2, 253. 

Diamond: 

Geni 32.242 Js2cc25eccuses carats.. 1,711 2,094 Belgium-Luxembourg 968; Israel 369. 

Industrial „C do- 76,219 83,411 os ina 46,612; United Kingdom 
Gem stones, except diamond: : 

Opal zzz value, thousands 39, 561 $9,498 Hong Kong $4,327; Japan $2,728; United 

States $1, 040. 
Other (cameo, intaglio) 2. do $3 , 748 $4,260 eae States $1,374; Japan $1,121; Hong 
ong 
Gps umme 267 , 889 205,718 New Zealand 103,364; Taiwan 42,748; 
Philippines 83, 540. 

Magnesite__._....-..-------.-------- 2,006 951 New Zealand 431; United States 370. 
S8S8dJÄÄ/᷑é?ö ]]]]]]]]]]]] ]]] AAA... 888 800,689 1,304,078 Japan 1, 303, 036; Papua New Guinea 411. 
Tale and steat ite 21,013 39,221 Netherlands 19, 898; Japan 17,261. 
MINERAL FUELS AND RELATED MATERIALS 
„ ben sete eed thousand tons 14,021 17,623 Japan 16,521; West Germany 526. 
Coke and semicoke. ............ do- 149 455 New Caledonia 146; Japan 139; Peru 104; 
Petroleum refinery products: 

Gasoline 

thousand 42-gallon barrels. . r 1,729 1,304 Singapore 780; New Zealand 487; Ter- 
ritory of South-West Africa 58. 
Jet fuel and kerosine........ do.... r 560 1,041 Singapore 619; New Zealand 400. 
Distillate fuel oil. do r 1,881 1,926 Singapore 820; "New Zealand 658; Territory 
outh-West Africa 120. 
Residual fuel oil. do 12,022 2,966 singapore k, 1,995; New Caledonia 483; Fiji 
Lubricants................. do...- 120 673 Republic of South Africa 174; New 
ealand 172; Singapore 57. 
Other products............- do 262 349 New Zealand 308. 


r Revised. NA Not available. 

! Data are for years beginning July 1 unless otherwise specified. 

? Data given are for years beginning January 1; in the cases of bauxite and alumina, figures are receipts by 
trading partner countries. 

Includes reexports. 

* Mostly crocidolite. 
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Table 3.—Australia: Imports of mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum metal: 
%%%%%ö§Üé]& ð]ĩx:̃u eee 8 


Antimony metal, all forms 


Arsenic trioxiddeed 


Chromium, ore and concentrate, gross 


weight. 
Cobalt and cobalt base alloys. ss 


Copper: 
Ore and concentrate 
Metal: 


Gold: 
Crude bullion, gold content 
troy ounces.. 
Refined bullion............- do- 
Iron and steel: 
Ore and concentrate, including 
roasted pyrite------------------ 
SCFBD- 225 eee y eee d a dac i 
Ferroalloys: 
Ferrochromium.............. 


Ferromanganese.............- 
Ferromolybdenum............ 
Ferrosilicon.................- 


Steel, primary forme 
Semimanufactures 


Lead metal and alloys, all forms 
Magnesium metal and alloys, all forms 
Manganese ore and concentrates: 


Battery grade 

Metallurgical grade 
Mercur ------ 76- pound flasks.. 
Nickel: 


Matte and similar materials 
Metal: 
Unwrou ght 


. Semimanufactures............ 
Platinum-group metals....troy ounces. - 


Silicon metal........ value, thousands 
Silver, crude bullion, silver content 
troy ounces... 


Tin, metal and alloys, all forms 

ong tons 
Tungsten metal and alloys, all forms 
Zinc: 
Ore and concentrate. ............- 


See footnotes at end of table. 


1968-69 


845 
11,847 


24,459 
30 
1,022 
10 


18,771 
128 


(?) 
1,242 
105 
r 1,896 


109,108 
4,211 
117,940 
188 
9,553 
10,159 
87 
6,871 


518 
2,116 


11,794 


r 437, 884 


127 
1,025 


635 
6,324 


1,013 


594 
1,668 


946 
25,999 


$700 
113,118 


145 
18 


8,308 
24 


1969-70 


184,015 
62,229 


16,699 
346,474 


321 
1,602 


3,028 
5,213 


1,012 


682 
1,360 


227 
14,484 


$696 


493 ,953 


Principal sources, 1969-70 


New Zealand 682; Canada 90; Fiji 72. 

United Kingdom 510; United States 410; 
France 135. 

United States 1,081; West Germany 735; 
United Kingdom 711. 

ee Republic of China 62; United 

ingdom 4. 

Sweden 706; France 287; People's Republic of 
China 230. 

United Kingdom 11; Republic of Korea 
(South) 3. 


Philippines 10, 355. 
ve 68; Zaire 14; Belgium-Luxembourg 


NA. 


New Zealand 888; Malaysia 185; Papua New 
Guinea 124. 

United States 25; West Germany 10; New 
Zealand 8. 

United Kingdom 1,239; Japan 537; United 
States 171. 


Fiji 108,896; Papua New Guinea 25,076. 
United Kingdom 61,847; West Germany 492. 


NA. 
New Zealand 639; Japan 489; Canada 400. 


e of South Africa 5, 445; Finland 


Republic of South Africa 3,424; Japan 2,556. 

United States 184; United Kingdom 96. 

Republic of South Africa 4,037; India 1,748; 

anada 1,243. 

New Caledonia 1,508; Greece 1,159. 

France 781; Republic of South Africa 571; 
Japan 491; Sweden 446. 

Japan 16,507. 

Japan 240,982; United Kingdom 43, 646; 
United States 16,5465. 

New Zealand 277. 

United States 1,236; Norway 183. 


All from Ghana. : 

People's Republic of China 3,485; Republic 
of South Africa 1,689. 

United States 355; Mexico 244; Spain 189; 
Italy 130. 


All from Canada. 
Canada 1,162; United Kingdom 88; U.S.S.R. 


U.S.S.R. 72; Canada 67; United Kingdom 51. 

United Kingdom 8,958; United States 2, 745; 
U.S.S.R. 1,431. 

Yugoslavia $199; Sweden $185; Italy $128. 


Fiji 35,855; New Zealand 21,585; United 
States 18,293; Papua New Guinea 14,721. 


Mainly from Malaysia. 
West Germany 5; United Kingdom 5; 
Canada 2. 


United Kingdom 106. 


THE MINERAL INDUSTRY OF AUSTRALIA 


105 


Table 3.—Australia: Imports of mineral commodities 1—Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS 


Abrasives, natural, pumice and tripoli... 
Asbestos: 


Amwete c ue mE 
Otheér- he ² h cure 
Barite and witherite, natural and ground. 
Boron minerals, crude and concentrate. . 
Cement, hydraulic 


ys: 
Benton ite 
China, kaolin and pottery........- 


Fire and ball“... 


Industrial. .................-.-..- 


Diatomite and other earths............ 
Fertilizer materials: 
Crude: 
Nitrogenous (sodium nitrate).. 
Phosphatic, phosphate rock 
thousand tons 


Manufactured: 
Nitrogenous................. 


Phosphatic. ................- 
Potas sie 


Mixed and other 


Fluorspar and cryolite: 
Fluorspar.......................- 


Cryolite, natural and synthetic ..... 
Gem stones (except diamond) pearls and 

other precious and semiprecious 
value, thousands. . 


Gypsum, crude and calcined. .......... 
Graphite, natural....................- 


Kyanite and sillimanite: 
yanite........._.----.--------- 
Sillimanite......................- 
Magnesite, crude, calcined and fused 
Mica: 
Block and/or sheer 
Splitting 
Ground and scrap. zzz 
Pigments, mineral, iron oxide 


Quartz and quartzite 
Construction, n.e. es 


Sulfur, elementalllnnnnnnnnnnln‚‚ 
Tale, steatite and chalk.. kn 
V6rmiculites 22522662 Se xb es bec 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural.......... 
Carbon black and gas carbon 
Coal, all types including brique ts. 
Coke and semicoke. .................- 


See footnotes at end of table. 


1968-69 


77,527 
53, 758 
25, 910 
24,416 
10, 767 


35, 526 
702, 830 
6,192 


3, 907 
3,228 


118,431 


14,246 
137,098 


66,485 


20,992 
225 


32, 550 


1,072 
1,769 
2,151 

709 

20,607 


12 
95 


145 
8,447 
7,503 

522, 612 

624 

NA 


401,326 
10,489 


3,598 


658 
3,501 
19,931 


72, 573 


1969-70 


83,826 


964,984 


8,221 


4,588 
2,692 


33,491 


1,649 
135,274 


25,489 


20,188 
269 


797 
10, 303 


8,251 
411,101 
785 
3,910 


434,162 


11,120 
3,763 


1,134 
3,705 
10,503 


88,370 


Principal sources, 1969-70 


United States 649; New Zealand 468. 


Canada 45, 772. 

Republic of South Africa 8 „347. 

Canada 1,969; Republic of South Africa 638. 

People's Republic of China 1,800. 

United States 1,751. 

Japan 51, 551; ' United Kingdom 13,181; 
Okinawa 9, 630. 


United States 65,758; New Zealand 2,250. 

United, Kingdom 21, 710; United States 
11 

United Kingdom 15,052; United States 


,294. 
United States 15,724; Republic of South 
Africa 2,509. 


Belgium-Luxembourg 11,651; Israel 8,802; 
Republic of South Africa 6, 642. 

Republic of South Africa 451, 855; Nether- 
lands 260,556; United Kin dom 80, 524. 

United States 6 : 439; United Kingdom 1 ,594. 


All from Chile. 


Nauru 1,480; Christmas Island 794; Gilbert 
and Ellis Islands 317. 


Japan 13,309; 
Germany 3,463 

All from Japan. 

United States 75,061; Canada 48,527; West 
Germany 5, 226. 

United States 7,564; West Germany 6,714; 
Philippines 5, 520. 


Republic of South Africa 12,418; United 
Kingdom 6,5765. 
Denmark 253. 


Canada 11,522; West 


Thailand $228; Japan $225; Papua New 
Guinea $228; West Germany $208; India 
$193. (Total ‘includes $504 of materials of 
Australian origin that were reimported 
from unspecified countries.) 

United Kingdom 516; United States 240. 

Ceylon 397; People’s Republic of China 301; 
Malagasy Republic 206. 


e 9,830; United States 597. 
Japan 12,654. 


Mainly from India, 

All from India. 

Republic of South Africa 460; India 190. 

West Germany 6,211; Spain 2,013; United 
Kingdom 833. 

United Kingdom 7, 950. 


All from Japan. 

Sweden 559. 

Italy 2,103; Republic of South Africa 907; 
Finland 435. 

Canada 278,527; Mexico 87,242. 

France 6, 390; United Kingdom 1,748; 
India 1, 256. 

Republic of South Africa 3 „701. 


Trinidad and Tobago 600; United States 504. 

United States 3, 249; United Kingdom 353. 

Republic of South Africa 8 „116; United 
States 2, 354. 

United States 76,077; United Kingdom 
12,080. 
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Table 3.—Australia: 
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Imports of mineral commodities 1—Continued 


(Metric tons unless otherwise specified) 


1968-69 1969-70 


Principal sources, 1969-70 


Commodity 
MINERAL FUELS AND RELATED 
MATERIALS—Continued 

Oe eee 8,175 

Petroleum: 
Crude..thousand 42-gallon barrels.. 147, 762 

Refinery products: 
asoline............... do.... 2,496 
Jet fuel and kerosine....do.... 837 
Distillate fuel oil....... do.... 1,555 
Residual fuel oil. do r 8,952 
Lubricants. ..........- do- 396 
Liquefied petroleum gas- do- 2 
Bitumen do- 31 
O the Sooke dos. r1,972 
r Revised. NA Not available. 


! Data are for years beginning July 1. 


145,596 


3,705 West Germany 2,436; Ireland 978. 
Kuwait 34,661; Saudi Arabia 29,777; 
Indonesia 28,994; Qatar 14,942. 


Bahrain 1,904; Iran 809; South Yemen 747. 

Singapore 438; Southern Yemen 169; 
Bahrain 152. 

singapore 1,040; Bahrain 453; Saudi Arabia 


2,162 

7,598 Kuwait 3,002; Southern Yemen 1,576; Iran 
1,148; Singapore 1,139. 

256 United States 145; Netherlands Antilles 51; 
United Kingdom 49. 
2 Mainly from United States. 
12 Singapore 11. 
2,597 Bahrain 2,221. 


4,149 
1,008 


2 In previous editions, a portion of this quantity was reported separately under a heading of Pipes, tubes, 
powder, and wire“ (“ Pipes, tubes, castings and forgings” in the case of iron and steel). 


3 Less than 4 unit. 
* Includes refined bullion. 
5 Includes emery and natural corundum. 


COMMODITY REVIEW 


METALS 


Aluminum.—New production records 
were set in all areas of Australia's alumi- 
num industry in 1971. Primary aluminum 
production increased about 8.2 percent 
over the 1970 output. Expanded capacity 
at Bell Bay by Comalco Industry Pty., Ltd. 
was the chief cause for the increase. Alcan 
Australia, Ltd., completed the expansion of 
its Kurri Kurri smelter to 50,000 tons in 
1971, and output increased steadily during 
the year. Production by Alcoa of Australia 
(Western Australia) N.L. at Point Henry 
was consistently ahead of rated capacity. 
Alumina production of 2.7 million tons 
was about 24 percent more than in 1970, 
and reflected full-capacity operation of the 
newly expanded refineries at Gladstone 
and Kwinana. Bauxite production at 
Weipa and Jarrahdale was well ahead of 
its 1970 level, in line with increased re- 
quirements for alumina production. 

Bauxite production and shipments by 
Comalco, at Weipa on the Cape York Pen- 
insula, Queensland, increased sharply and 
totaled about 7.3 million tons during 1971. 
A major expansion of mining, beneficia- 
tion, shipping and townsite facilities was 
nearing completion. This will lift annual 
capacity to 10.7 million tons. Comalco con- 
tinued discussions with numerous compa- 


nies concerning the formation of a consor- 
tium to construct a large aluminum 
refinery at Weipa. The Queensland Alu- 
mina Ltd. plant at Gladstone, Queensland, 
which receives all the bauxite from Weipa, 
became the world’s largest alumina plant 
with completion of the second phase of its 
expansion in June. Annual production was 
set at 1.3 million tons, but the plant has 
consistently operated above the rated ca- 
pacity. 

For the first time bauxite was shipped 
from Gove in the Northern Territory 
where Nabalco Pty. Ltd. is completing the 
first stage of an alumina plant with an an- 
nual capacity of 508,000 metric tons. Min- 
ing operations are carried out by Nabalco, 
a joint Australian-Swiss Co. with a 70-per- 
cent interest held by Swiss Aluminium 
Ltd. and 30 percent by eight large Austra- 
lian companies. This plant will become 
fully operational in 1972, and it is planned 
to double capacity to 1 million tons by 
1973. Nearly all raw bauxite exports will 
go to Japan, while alumina exports will go 
to Swiss Aluminium’s smelters in Europe. 

Amax Pacific Aluminum through its 
subsidiary, Kimberley Alumina Pty. Ltd., is 
the manager of a project to mine bauxite 
in the North Kimberley District of West- 
ern Australia and to produce alumina at 
Port Warrender on the Admiralty Gulf. 
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The alumina plant to be completed late in 
1974 will have an initial annual capacity 
of over 1 million tons. Participation in the 
international consortium supporting the 
project at yearend included American 
Metal Climax, Inc. (AMAX), Holland AI- 
uminium N.V., and four Japanese compa- 
nies. Estimates of the capital costs of the 
venture ranged from $330 to $390 million. 

Alwest Pty. Ltd., a subsidiary of News, 
Ltd., reported that it had proved bauxite 
reserves in the Darling Range of 200 mil- 
lion tons averaging 32 percent alumina. 
The company was studying the feasibility 
of building an alumina plant near Bun- 
bury, Western Australia, in a joint venture 
with Broken Hill Pty. Co. Ltd. 

Tipperary Land and Exploration Corp., 
which is associated with Holland Alumin- 
ium and Péchiney in a project to develop 
bauxite deposits in the Aurukun area 
south of Weipa, Queensland, reported that 
it had reserves of 600 million tons contain- 
ing 50 percent alumina. The feasibility of 
constructing and financing a large alumina 
plant was being investigated. Near Weipa, 
Austral-Pacific Mining Corp., Ltd., and 
Secmin, Ltd., in a joint venture, reported 
confirmation of commercial-grade bauxite 
in two areas. 

Alcoa continued to mine bauxite in the 
Jarrahdale area of the Darling Range and 
to produce alumina at its plant at Kwin- 
ana. Construction of Alcoa’s second alu- 
mina plant in Western Australia, located 
at Pinjarra, was expected to be completed 
by the middle of 1972. The initial capacity 


Table 4.—Australia: 


Facility 


Mines: 


Mount Isa Mines, Lt 
Mount Morgan Ltd 
Broken Hill fielſqaiia dd 
Cobar Mines Pty. Ltd 
Mount Lyell Mining and Railway Co., Ltd... 
Electrolytic Zinc Co. of Australasia Ltd 


Ravensthorpe Copper Mines, N.L 


Tennant Creek field... ---------------------- 
Rum Jungle field............................. 


Smelters: 


Mount Isa Mines, Ltd. ----------------------- 
Mount Morgan Ltd____________--_---_-____---- 
Electrolytic Refining and Smelting Co. of Australia Pty. Ltd.: 
Mount Lyell Mining and Railway Co., Ltd 


Refineries: 


Mount Isa Mines, Ltblblublu L2... 
Electrolytic Refining and Smelting Co. of Australia Pty. Ltd... 
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of this plant was reduced from a pre- 
viously reported 500,000 tons per year to 
417,000 tons. It will receive bauxite from 
another deposit in the Darling Range. 

Copper.—Again in 1971 mine output 
and smelter production of blister and re- 
fined copper set new records. According to 
preliminary statistics, mine production in- 
creased 12 percent and production of pri- 
mary blister copper was 28 percent above 
the 1970 level. These increases were mainly 
due to a record output at Mount Isa 
Mines, Ltd., in Queensland *and a marginal 
increase in production at Mount Lyell 
Mining and Railway Co., Ltd., in western 
Tasmania. Output by those companies 
more than compensated for the sharp drop 
in production at Cobar Mines Pty. Ltd. in 
New South Wales, resulting. from a 2- 
month strike and the cessation of mining 
at Ravensthorpe early in 1971. 

The major copper producers and quanti- 
ties of their output in 1968, 1969, and 1970 
were reported in table 4. 

During the year ending June 30, 1971, 
Mount Isa Mines, Ltd., treated 3.9 million 
tons of copper ores containing 3.1 percent 
copper. Output of blister copper during 
the period was a record 143,249 tons, due 
to increased concentrate availability and 
improved smelting performance. The com- 
pany's refinery at Townsville was expanded 
to produce 150,000 tons of copper per year. 
An extensive exploratory drilling program 
revealed 10 million tons of additional ore, 
increasing reserves to 130 million tons av- 
eraging 3.0 percent copper. 


Major copper industry facilities 


Production 

(metric tons of copper !) 
1968 1969 1970 
J L EEA 60,729 718,229 84, 225 
—— —Á — ANa 8,070 8,189 87,106 
MC PETENTE 3,346 3,752 „644 
FCC 8,953 11,351 8,8313 
77 S 16,371 16,615 16,720 
o 1,743 1,790 1,674 
E cate aie ATT 149 786 533 
FCC 7,749 6, 608 5,482 
heh md 8 189 140 120 
CCC 62,943 80,490 81,663 
deci sme ee ee 7,301 8,132 8,034 
10, 213 13,689 9,815 
imet car a eet 13,481 13,872 13,925 
Seite aie 64,519 77,380 80,521 
21,102 23,474 21,959 


! Metal content of ore for mines; primary blister copper for smelters; and primary electrolytic for refineries. 


? Treats concentrates from Cobar Mines Pty. Ltd. 


108 


Cobar Mines Pty. Ltd., principal pro- 
ducer in New South Wales, extracted and 
treated 623,409 tons of copper and copper- 
zinc ores during the year ending June 30, 
1971. The average grade of ore mined was 
2.0 percent copper. A total of 41,707 tons of 
copper concentrate averaging 23.8 percent 
copper was produced. Concentrates were 
shipped to Port Kembla for smelting and 
refining. 

Mount Lyell Mining and Railway Co., 
Ltd. at Queenstown, Tasmania, treated 2.3 
million tons of 1 percent copper ore and 
produced a record of 82,073 tons of copper 
concentrate. The proportion of ore mined 
underground also increased from 11.6 per- 
cent last year to 28 percent during the 
year. Recovery of copper in concentrates at 
88.8 percent was less than in the previous 
year due to the wide variation of head 
grade and rock types of material produced 
from development workings in different 
ore bodies. Shipments of the copper con- 
centrates to smelters at Port Kembla and 
Japan were made on a regular basis. 
Proved ore reserves on June 30, 1971, were 
reported at 37.3 million metric tons with 
an average content of 1.42 percent copper. 
Underground development of new mines 
has continued satisfactorily. Other im- 
provements to surface works such as re- 
building part of the railway system and 
the installation of new storage and han- 
dling facilities were all successfully com- 
pleted. 


Development at the $400 million Bou- 
gainville Copper Pty. Ltd., a subsidiary of 
Conzinc Riotinto of Australia Ltd. (CRA) 
project on Bougainville Island was near 
completion. Testing of equipment and pre- 
production stripping of the low-grade ore 
body at Panguna is proceeding on sched- 
ule. Production is slated for April 1972 at 
a rate of 90,000 tons per day of ore. An- 
nual output of 150,000 tons per year of 
contained copper and of 500,000 ounces of 
gold is planned. Ore reserves available for 
open pit mining have been estimated at 
920 million tons with an average grade of 
0.48 percent copper and 0.36 pennyweight 
gold. 


Directors of Mount Gunson Mining Pty., 
Ltd., owned 6624 percent by C.S.R. Co. 
Pty. Ltd. and 3314 percent by United Ura- 
nium N.L. suspended mining operations 
in December and placed their plant on a 
care and maintenance basis, The mine has 
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not been as profitable as expected because 
of the sharp fall in the price of copper, 
lower ore grades, and seasonal water sup- 
ply problems. Ore reserves have been re- 
ported at 3.3 million tons with an average 
grade of 1.04 percent copper and 0.35 
ounce per ton of silver. 


Gold.—Production of gold totaled 
672,106 ounces, an increase of 8 percent 
above the levels of 1970. Grade of ore 
mined was higher, recovery being 4.12 
deadweight per ton as compared with 4.03 
deadweight per ton for 1970. However, the 
1971 production of 345,000 ounces from 
Western Australia was 5,000 ounces less 
than in 1970. Australia’s exports of refined 
gold were down sharply from the 1970 
level of about 473,400 ounces to 76, 600 
ounces in 1971. 


The Gold Mining Industry Assistance 
Act was extended by the Commonwealth 
Government for an additional 2 years from 
June 30, 1971, but amendments to increase 
the gold subsidy were rejected. The West- 
ern Australia Chamber of Mines contended 
that with an additional subsidy of between 
$2.4 million and $3.5 million, the industry 
could survive until mid-1973. The industry 
proposed that a maximum subsidy should 
be set at $12 per ounce until June 1978. It 
was predicted that, unless the gold subsidy 
was increased, there would be no gold 
miners left by 1973, the nickel work force 
would not have taken up all the slack, and 
there would also be fewer men engaged in 
exploration. WMC recently announced that 
two of its gold mines—Gold Mines of Kal- 
goorlie (Australia) Ltd. and Central 
Norseman (Gold Corp. N. L.) —will close 
unless the Commonwealth Government in- 
creases the gold subsidy. The principal 


gold producers and the quantities re- 
covered during 1970 were as follows: 
Company Gold 
(troy ounces) 
Central Norseman Gold Corp. N.L.... 2,585 
Gold Mines of Kalgoorlie TURN ) Ltd.. 137, 605 
Great Boulder Gold Mines Ltd. ...... 372 
Hill 50 Gold Mine N. III. 14,208 
Lakeview and Star Lt! 104, 380 
North Kalgurli (1912) LTt dd 48, 06 
Orlando Mines N. II. „43 


Iron and Steel. — The production of iron 
ore during 1971 increased 21 percent to 
62.1 million tons compared with that of 
1970, but the increase was smaller than in 
recent years. Small decreases occurred in 


THE MINERAL INDUSTRY OF AUSTRALIA 


steel and pig iron production. To a large 
extent this was due to strikes which re- 
sulted in a loss of production of some 
86,000 tons of crude steel. Production of 
pig iron and steel decreased 0.3 and 1.3 
percent, respectively. The demand for iron 
ore decreased in 1971, resulting from 
worldwide steel industry recession during 
1971. This led to announcements of defer- 
ment of expansion programs by the Mount 
Newman Consortium and Hamersley Iron 
Pty. Ltd. The Mount Newman Consortium 
had planned to achieve a shipment capac- 
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ity of 25 million tons per year by March 
1972 and 30 million tons per year by Sep- 
tember 1972 from its Western Australia 
Pilbara operation. Western Australia re- 
tained its role as Australia's leading iron 
ore State, accounting for nearly 82 percent 
of the total output in 1971. South Aus- 
tralia contributed 14 percent. Tasmania 
and the Northern Territory supplied the 
remaining 4 percent. 

The principal producers and quantities 
of products shipped during the year were 
as follows: 


Company Iron ore 
(thousand metric tons) 

Goldsworthy Mining Ltd., Western Australia (lump)... z 71,826 
Hamersley Iron Pty. Ltd., Western Australia (lump, pellets)... ....................- 19,354 
Western Mining Corp. Ltd., (WMC), Western Australia (lump )))) 824 
Broken Hill Pty. Co. Ltd., Western Australia (umd 5,542 
Broken Hill Pty. Co. Ltd., South Australia (lump, pellets) 8,445 
Savage River Mines, Tasmania (pellets 2,162 
Frances Creek Iron Mining Corp. Ltd., Northern Territory (Iump). )) 648 
Mount Newman Iron Ore Co., Western Australia (Iump)..............-........--- 13,872 


The slower growth rate was attributed 
to an economic slowdown in Japan and 
other markets for Australia's iron ore ex- 
ports and to the effects of U.S. dollar de- 
valuation on export contracts written in 
United States currency. Approximately 80 
percent of the iron ore and pellet produc- 
tion was exported, principally to Japan. 

Mount Newman Iron Ore Co. produced 
12.3 million metric tons from its Mount 
Whaleback mine in 1971 compared with 
11.7 million tons in 1970. Mount Newman 
plans to raise its capacity in step with 
sales requirements to 36 million metric 
tons of ore annually by 1974. Currently, 
the Mount Newman Consortium holds con- 
tracts for future ore shipments totaling 
more than 234 million metric tons valued 
at over $2 billion. Mount Newman has 
agreed, however, to reduce its shipments to 
Japanese steel mills by 14 percent below 
basic requirements cf its contracts during 
1972. Development drilling at Mount 
Whaleback increased high-grade ore re- 
serves to 660 million tons and indicated a 
potential reserve of more than 1 billion 
tons. Production began in 1969, and more 
than 35 million tons of iron ore have been 
shipped to steel mills in Japan, Europe, 
and Australia. 

Hamersley Iron Pty. Ltd. production at 
its Mount Tom Price mine amounted to 
approximately 17.5 million tons in 1971, 
around 3 percent more than in 1970. Ex- 


ports of ore and pellets to Japan increased 
from 13.1 million tons in 1970 to 14.5 mil- 
lion tons in 1971. Shipments to North 
America and Europe were nearly 3.0 mil- 
lion tons, a slight decline over those of 
1970. Directors of Hamersley announced 
during the year that commercial produc- 
tion at Paraburdoo in Western Australia 
would be delayed and that its Mount Tom 
Price deposits were adequate to supply an- 
ticipated demand in 1972. A new discovery 
in Western Australia of 700 million tons of 
high-grade iron ore was made by a subsid- 
iary of Hamersley. The deposit with an 
iron content around 62 percent increased 
Hamersley Mining Company's ore reserves 
of 1,000 million tons by 70 percent. Ore 
from this deposit cannot be used to fill ex- 
isting contracts with Japanese mills be- 
cause it contains slightly less iron than re- 
quired. The Tom Price base grade ore for 
export to Japan is 64 percent iron. The 
company is investigating a scheme to up- 
grade material previously discarded  be- 
cause of low iron content. By using heavy 
media separation techniques, iron-rich ov- 
erburden which is otherwise unsuitable for 
steelmaking would be treated. Hamersley 
currently stockpiles nearly 5 million tons 
of this material annually. It averages 
around 56 percent iron, compared with the 
export grade of some 62 percent iron. The 
separation plant would upgrade the ore to 
64 percent iron suitable for blending with 
other Mount Tom Price ores. The plant 
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would be based at Hamersley’s port in 
Dampier. 

Consolidated Gold Fields, in partnership 
with Cyprus Mines and Utah Develop- 
ment, has taken out options on the iron 
ore deposits of McCamey's Monster and 
Western Ridge in the Pilbara district of 
Western Australia. Reserves are estimated 
at 10 billion tons averaging 63 percent 
iron. A 2-year exploration and feasibility 
study is being conducted. In addition, the 
Mount Goldsworthy iron ore partners have 
announced the discovery of 250 million 
tons of high-grade iron ore south of Port 
Hedland in Western Australia. 

Pig Iron and Steel.—The Broken Hill 
Pty. Co. Ltd. (BHP) and its wholly owned 
subsidiaries, Australia Iron and Steel Pty. 
Ltd. and Commonwealth Steel Co. Ltd., ac- 
counted for virtually all of Australia pri- 
mary iron and steel. The consolidated an- 
nual report of BHP for periods ending 
May 31, 1971, summarized output of var- 
ious products as follows: 


Quanti 
(thousand 
Commodity metric tons) 
1970 1971 
Pig hh ³ĩðVÜie REEL eeu 5,918 6,087 
Steel ingots and billets 6,873 6,608 
Blooms and slabs. ..............-- 5,883 5,668 
Sheets, bars, billets, et 2,875 2,706 
Plate and strip. .................- 2,478 2,450 
Merchant 1,595 1,637 
TOG 2 ie 8s yð Lm 533 482 
Narrow cold-rolled strip. ssd 96 101 
, ae ee 283 804 


A strong domestic demand for steel was 
maintained during the year. However, pro- 
duction of raw steel fell from 6.8 million 
tons in 1970 to 6.7 million tons in 1971. 
Steel output was as follows: Newcastle, 2.1 
million tons; Port Kembla, 3.5 million 
tons; and Whyalla 1.1 million tons. 


BHP commenced operating the new No. 
5 blast furnace during the year and will 
commission a new basic oxygen steelmak- 
ing shop early in 1972. This will increase 
raw steel production at Port Kembla to 5.4 
million tons per annum. The company is 
also carrying out a feasibility study for a 
large new steel plant at Kwinana in West- 
ern Australia. The cost is estimated at 
$1.78 billion over a 10-year period and 
would produce about 10 million tons per 
year of semifinished steel, mainly for ex- 
port. 

The initial stage of what eventually will 
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be a fully integrated steelmaking complex 
is well underway at Australia’s Western- 
port Bay area in Victoria. Development of 
the site is a joint venture between the 
United Kingdom’s Guest, Keen, and Net- 
tlefolds (GKN) and the BHP of Australia. 
The facility is to be constructed in four 
stages: Cold strip complex; hot strip mill; 
iron and steelmaking operation with an 
annual capacity of 2 million tons; and ex- 
pansion of the iron and steelmaking facili- 
ties to 4 million tons annually. John Lys- 
aght Ltd. has an agreement with the 
Victorian Government to complete the first 
stage by 1973, the hot-strip facility by 
1980, and an iron and steel works by 1985. 
The Government will provide the services 
required, such as water, roads, and rail 
and port facilities. 


Lead and Zinc.—Production levels for 
lead and zinc in 1971 were substantially 
lower than the record levels established in 
1970, but production of refined zinc was 
only slightly lower. Depressed prices and 
slackening demand for lead throughout the 
year forced the major domestic companies 
to reduce lead output, which also affected 
mine production of zinc. However, zinc 
mine production in the final quarter of 
1971 was higher than in the corresponding 
period of 1970, resulting from increased ca- 
pacity at the Rosebery mine in Tasmania. 
At Mount Isa, production of lead in con- 
centrates was more than 20 percent less 
than in 1970, but production of zinc in 
concentrates fell by only 6 percent. Ore 
treated during the year decreased by more 
than 10 percent; lead grade of the ore was 
lower but zinc grade was higher. Broken 
Hill was affected by lower grade ore, as 
well as by a moderate decline in tonnage 
of ore treated by each producer. Overall 
production of lead at Broken Hill fell by 
about 6.5 percent while production of zinc 
was nearly 10 percent lower. The drop in 
zinc production was largely attributable to 
lower zinc ore grades at New Broken Hill 
Consolidated. 

Lead production in all mine products 
was 402,687 tons in 1971 compared with 
456,743 tons in 1970. Zinc production in 
all mine products was 450,297 tons com- 
pared with 487,207 tons in the previous 
year. Lead bullion produced at Mount Isa, 
Cockel Creek, and Port Pirie fell from 
168,250 tons in 1970 to 157,850 tons in 
1971. The nearly 15-percent decline in out- 
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put at Mount Isa was partly offset by 
minor production of bullion at Port Pirie. 
A miners’ strike at Broken Hill early in 
1971 disrupted the normal supply of con- 
centrates but the Port Pirie smelter contin- 
ued to operate by treating concentrates 
from New Broken Hill Consolidated which 
are normally exported. The Broken Hill 
Associated Smelters Pty. Ltd. at Port Pirie, 
South Australia, produced 160,650 tons of 
refined lead, about 9 percent less than in 
1970. 
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Contrary to the decline in mine produc- 
tion of lead and zinc, the output of re- 
fined zinc was only marginally lower. The 
Electrolytic Zinc Co. of Australasia Ltd. at 
Risdon, Tasmania, recovered 254,600 tons 
of zinc from concentrates produced at Bro- 
ken Hill and the company's own Read-Rose- 
bery mines. The principal mines and 
quantities recovered in concentrates and 
other mine products in recent years were 
as follows, in metric tons: 


1968 1969 1970 
Mine 
Lead Zinc Lead Zinc Lead Zinc 

North Broken Hill Ltd.....................- 62,768 50,708 71,529 60,568 66,234 48,024 
Broken Hill 90 85 e sc LL. 23 , 425 26,823 24,141 27, 501 25 , 738 29 ,012 
The Zinc Corp. Ltd. .......................- 86,626 70,256 101,252 81,509 95,245 78,120 
New Broken Hill Consolidated Ltd. 2i 76,369 127,754 84,671 170, 403 81 742 148,374 
Mount Isa Mines, Ltldldldld 118,552 85,411 150,090 105,682 142,744 92,694 
Electrolytic Zinc Co. of Australasia Ltd. 

(Read-Rosebery)........................- 15,150 49,521 15,144 51,010 14,982 49,872 


Output of refined zinc is expected to 
continue at a high level as elements of the 
Risdon expansion program come on- 
stream. The most recent additions to the 
Risdon refinery complex is the Jarosite 
plant which extracts zinc from zinc ferrite 
residue resulting from the normal treat- 
ment of zinc concentrates. The new plant 
will treat the 200 tons of new residue cur- 
rently produced each day as well as about 
150 tons of residue each day from a 1.4- 
million-ton stockpile. Recovery rate of zinc 
from concentrates at Risdon has been in- 
creased from about 87 percent to as high 
as 97 percent. 

Manganese.—Production of metallurgi- 
cal-grade manganese ore increased substan- 
tially during 1971 as BHP mines on 
Groote Eylandt, the principal producer, 
operated throughout the year. Of the 
1,059,000-ton domestic production, BHP, in 
the Northern Territory, accounted for 
around 80 percent. Bell Brothers Pty. Ltd. 
mines and other producers in Western 
Australia supplied the remainder. After 
providing for the domestic requirement 
(200,000 tons in 1971), Australia exported 
a total of 588,000 tons of manganese ore. 
Japan received approximately three-fourths 
of the total exports in 1971 and most of 
the balance went to the United States and 
Europe. 

The $27.4 million expansion program at 
Groote Eylandt Mining Co. Pty. Ltd. (sub- 
sidiary of BHP) in the Northern Territory 
is nearing completion. The annual produc- 


tion capacity for manganese ore is being 
expanded to 1.25 million tons per year in 
1972. In addition, the expansion program 
included a new concentration plant, new 
ore stockpiling and handling facilities, 
power generating plant, and mobile equip- 
ment. Additional housing and township 
amenities, which will enable the popula- 
tion to reach about 600, are also nearing 
completion. 

Agreement has been reached between 
Longreach Metals N.L. and Japanese trad- 
ing houses Nissho-Iwai and Marubeni.lida 
over the development of manganese depos- 
its at Ripon Hills, Western Australia. De- 
velopment of the deposits is expected to 
cost $30 million and production is planned 
to commence about 1974. According to 
Japanese sources, Japan intends to import 
300,000 tons of ore in the first year of op- 
eration, building up to 1 million tons per 
year. Ore reserves at Ripon Hill were esti- 
mated at 60 million tons containing 22 
percent manganese. 

Nickel.—Domestic nickel output contin- 
ued to expand but not as rapidly as in the 
preceding year. Production of nickel to- 
taled 32,537 tons, an increase of 2,772 tons 
compared with 1970 production. WMC at 
Kambalda, Western Australia, treated 
596,260 tons of nickel ore and produced 
155,900 tons of concentrate containing 
18,000 tons of nickel. The ore treated in- 
cluded 34,400 tons of purchased ore. Ore 
reserves, as of June 30, 1971, were esti- 
mated at 20.5 million tons, averaging 3.4 
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percent nickel. The program of broad- 
spaced grid drilling in the Kambalda area 
has resulted in the discovery of three addi- 
tional ore bodies and other potential ore 
areas have been indicated. 

Great Boulder Mines Ltd. and North 
Kalgoorlie Mines Ltd. treated 119,670 tons 
of nickel ore from their joint project at 
Scotia for the production of 18,914 tons of 
concentrate containing 2,000 tons of nickel. 
Problems associated with the early stage of 
operations at Scotia were overcome and 
deeper levels of the mine were developed. 
In view of these developments, company 
directors stated that annual production is 
expected to double. Diamond drilling at 
Great Boulder Mines' prospect at Ringlock, 
about 35 miles north of Kalgoorlie, has in- 
tersected narrow bands of massive sulfide. 
The drill holes extending along a strike 
length of 1,200 feet east intersected nickel 
sulfides at the base of the serpentine body 
in the area. The ore from Great Boulder 
Mines is expected to be processed at 
WMC's smelter when commissioned early 
in 1978. 

The Government of Western Australia 
approved an agreement with Poseidon N.L. 
for the development of its nickel deposit 
at Mount Windarra, about 140 miles north 
of Kalgoorlie. Poseidon will spend around 
$60 million to bring the mine into produc- 
tion, which is scheduled for September 
1972. Initial output rate will be 700,000 
tons per year, with future expansion plans 
to a level of 1.2 million tons per year 
within 5 years. Poseidon ore is expected to 
be treated initially at the old Lake View 
and Star Ltd. plant near Kalgoorlie. The 
company expects to establish its own con- 
centration plant at Mount Windarra as 
soon as feasible. 

An announcement by Western Silcast 
Pty. Ltd., which is owned 20 percent by 
Silcast Exploration, reported the estimated 
9 million tons of nickel ore (slightly more 
than 2 percent Ni) at the Agnew prospect 
in the Spargoville area was confirmed. 


Agreement has been reached between the 
Queensland State Cabinet, Metals Explora- 
tion N.L., and Freeport Sulphur Co. to 
permit the partners to bring their Green- 
vale open pit lateritic nickel deposit into 
production by 1973. The mine is located 
near Ingham and will have a capacity of 
2.7 million wet tons per year from ore re- 
serves reported at 45 million, assaying 1.55 
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percent nickel. Feasibility studies were con- 
ducted by Metals Exploration Ltd., Free- 
port Australia, Inc., and Australian 
Consolidated Minerals N. L. on a possible 
large open pit nickel mine at Mt. Keith in 
Western Australia. Two hundred fifty mil- 
lion tons of 0.6 percent nickel have been 
proven so far. 


Silver.—Reflecting the decreased mine 
production of lead, zinc, and other metals 
with which it is coproduced, Australia sil- 
ver production declined 17 percent to 21.7 
million ounces. However, production at 
Mount Isa Ltd. was nearly 20 percent 
above the 1970 level, making Queensland 
the leading silver-producing State. The in- 
creased production at Mount Isa was at- 
tributed to the expansion of the silver re- 
finery which enabled six enlarged retort 
furnaces to be operated simultaneously, 
thereby increasing capacity from 10 to 12 
million ounces per year. According to 1971 
statistics, Queensland supplied 45 percent 
of the total Australian output of silver; 
New South Wales accounted for 43 per- 
cent; Tasmania contributed 9 percent; and 
three other States accounted for the re- 
maining 3 percent of the national mine 
production of silver. Approximately 87 
percent of the silver output was obtained 
from lead-silver bullion and concentrates. 
Zinc and copper concentrates provided 7 
and 5 percent, respectively, and other mine 
products (including crude gold bullion) 1] 
percent of the total. Principal producers of 
silver during 1969 and 1970 were as fol- 
lows: 


Quantity 
(thousand 
Company troy ounces) 
1969 1970 
North Broken Hill Ltd 4,068 2,934 
Broken Hill South Ltd. ......... „631 1,269 
Zinc Corp. Ltd. ................- 2,628 1,985 
New Broken Hill Consolidated 
Lid.-.2---29 ax. ecpbe 1,91 1,276 
Mount Isa Mines, Ltd 11,465 13,880 
Electrolytic Zinc Co. of Australasia 
Rid... caecus wai. 1,662 906 


Domestic refineries reported production 
of 8,453,000 ounces of silver in 1971, com- 
pared with 9,422,000 ounces the preceding 
year. In 1970 Broken Hill Associated 
Smelters Pty. Ltd. at Port Pirie recovered 
7.1 million ounces of silver from concen- 
trates generated by Broken Hill mines. 
Electrolytic Refining and Smelting Co. of 
Australia Pty. Ltd. at Port Kembla re- 
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covered 1.2 million ounces from copper 
concentrates and slimes. The Royal Mint 
in Perth recovered about 170,000 ounces of 
refined silver from gold bullion produced 
by mines in Western Australia. 

Exports of silver in lead bullion and 
concentrates, and all other products in 
1970 were about 12.8 million ounces. Do- 
mestic sales of refined silver were about 3.2 
million ounces. 

Tin.—Domestic tin production continued 
to expand and preliminary statistics indi- 
cate that production of tin in concentrates 
in 1971 exceeded 9,484 long tons, the high- 
est level of output recorded since 1907. 
Increased production in 1971 resulted from 
a sharp lift in output from hard-rock op- 
erations in northwest Tasmania and cen- 
tral New South Wales. By the end of 1971 
output of tin-in-concentrates from the 
three principal hard-rock deposits, Reni- 
son, Mount Cleveland, and Ardlethan was 
running at an annual rate of about 6,298 
long tons. The Moolyella mine, about 10 
miles northeast of Marble Bar, is the prin- 
cipal tin field in the northwest division of 
Western Australia and second only to 
Greenbushes among the States tin-produc- 
ing centers. Cleveland Tin, N.L., one of 
the two major lode tin mining companies 
in Australia, has announced an expansion 
scheme designed to raise its normal annual 
production of tin concentrates from 15,747 
long tons to 2,116 long tons. Additionally, 
Cleveland is to design and erect a commer- 
cial-scale pilot plant for tin flotation, de- 
signed to recover fine tin from that por- 
tion of the material now rejected as 
tailings from gravity concentration. 

Principal producers of tin concentrate 
and quantities of contained tin produced 
in 1969 and 1970 were as follows: 


Quantity 


Company (long tons) 

1969 1970 
Aberfoyle Tin Co. N.L...........- 402 433 
Ardlethan Tin N.L............-.- 805 1,022 
Cleveland Tin N.L................ 1,510 1,580 
Cooglegong Tin Pty. Ltd 66 72 
Gibsonvale Alluvials N.L. ......... 360 212 
Greenbushes Tin N.L............- 248 240 
J. A. Johnston & Sons Pty. Ltd 61 76 
Pilbara Tin Pty. Ltd 160 226 
Ravenshoe Tin Dredging Ltd - 404 438 
Renison Ltd....................-- 2,641 4,723 
Storeys Creek Tin Mining Co. N.L.. 38 104 
Tableland Tin Dredging N.L....... 271 387 
Tullabong Tin Ltd 103 222 


It is believed that Australia may become 
as large in tin production as Malaysia be- 
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cause of the vast potential of deposits in 
the Pilbara region of Western Australia. 
Reserves of tin-bearing gravel at Pilbara 
show 250 million cubic yards averaging 
possibly more than 1 pound of tin per 
cubic yard with some pockets of gravel 
containing as much as 80 pounds of tin 
per yard. 

In contrast to improved production of 
lode tin, output from alluvial deposits con- 
tinued to decrease. Resumption of full- 
scale dredging operations at Mount Garnet 
increased output from the Greenbushes 
area, Western Australia, and development 
of promising alluvial deposits in northern 
New South Wales could reverse this trend 
in 1972. Also, Central Deborah Gold Min- 
ing Co., N.L., reported its alluvial tin min- 
ing operation at Bald Knob Via Glen 
Innes, New South Wales, went into pro- 
duction. Sales of 73 percent tin-in-concen- 
trates to Associated Tin Metals Pty., Ltd., 
were begun in mid-1971. 

Domestic consumption of primary re- 
fined tin in 1971 totaled 37,498 long tons, 
slightly higher than in 1970. Of this total, 
about one-half was used in the production 
of tinplate, one-third for solders, and the 
remainder for tinning, bearing, and type 
metals, bronze and brass production, and 
miscellaneous uses. Exports of tin in that 
year totaled 1,072 long tons of refined and 
34,447 long tons of tin-in-concentrates. 
Most of the exported tin-in-concentrates 
went to the Netherlands. 


Titanium Concentrates.—Following a pe- 
riod of continued expansion in the 19608, 
growth in the domestic mineral sands in- 
dustry began leveling off in 1971. Produc- 
tion of rutile and ilmenite concentrates 
was marginally less than in 1970; however, 
zircon production established a record of 
about 400,000 tons. 

Domestic output of ilmenite concentrates 
in 1971 decreased to about 8 percent to 
814,842 tons. Ilmenite use is confined pri- 
marily to the manufacture of titanium 
dioxide pigments and the slow world econ- 
omy has been reflected in lower pigment 
sales and decreased demand for ilmenite. 
Early in the year, Norseman ‘Titanium 
N.L. and Mid-East Minerals N.L. an- 
nounced plans to start production of il- 
menite sand in the Busselton area of West- 
ern Australia in the first half of 1972. Two 
wet concentrators were to be established, 
one at Capel and the other at Wonnerup. 
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Norseman also announced the start of con- 
struction of a dry separation plant about 3 
miles north of Capel. Production of ilmen- 
ite at the rate of 125,000 tons per year was 
planned by early 1972. At yearend, in view 
of the developing surplus of ilmenite con- 
centrates and the consequent downward 
pressure on prices, Norseman and Mid-East 
announced that they had indefinitely post- 
poned their plans to mine at Capel and 
Busselton. 


In Western Australia a new beach sand 
containing rutile, zircon and ilmenite was 
discovered around Eneabba, 160 to 170 
miles north of Perth. The Western Aus- 
tralia area is a major source of ilmenite 
but rutile has been rare. The original dis- 
covery was made by Western Titanium a 
major ilmenite producer. Local farmers 
immediately staked claims for offering to 
interested mining companies. Allied Miner- 
als, which held options to buy 22 claims at 
Eneabba, entered a joint venture with A. 
V. Jennings Industries (Australia) Ltd. 
Jennings will hold the controlling 55-per- 
cent interest, and Allied Minerals the re- 
mainder. Construction work was scheduled 
to begin in June 1972 with the first cargo 
of export rutile to leave through the port 
of Geraldton in mid-1973. Reserves were 
placed at more than 14 million tons of 
heavy minerals (about 9 percent of the 
beach sands), containing an average of 8 
percent rutile; 37 percent ilmenite; 32 per- 
cent zircon; 20 percent altered ilmenite; 1 
percent monazite; and 2 percent other 
minerals. The initial production target is 
for some 50,000 tons of rutile per year. 
Dry mining will be initiated using bucket- 
wheel excavators to remove mineral sands 
at a rate of 4.5 million tons per year, and 
this will be increased later to between 9 
million and 12 million tons per year. 


Planet Metals, Ltd., announced encour- 
aging results in its search for rutile off the 
coast of New South Wales. Based on the 
drilling of more than 1,000 holes, some ex- 
tending 40 feet below the sea floor in wa- 
ters up to 120 feet in depth, Planet an- 
nounced reserves of over 375 million tons 
of sands, bearing 0.20 to 0.22 percent rutile 
and a further 500 million tons of indicated 
reserves. The company is considering 
dredging from a barge with a throughput 
of 10,000 tons of sand per hour. Dry sepa- 
ration. of the heavy mineral concentrate 
would be onshore in the usual manner. 
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Domestic consumption of titanium con- 
centrates in 1970 amounted to about 2,800 
tons of rutile, mainly for manufacture of 
arc-welding rods, and 81,000 tons of ilmen- 
ite, most of which was used in domestic 
pigment producers. 

Zircon concentrates consumption in 1970 
has been estimated, on the basis of domes- 
tic sales, at about 4,800 to 5,600 tons per 
year. The major portion of these concen- 
trates was used by foundries and manufac- 
turers of ceramic products. 


NONMETALS 


Phosphate Rock.—Although Australia’s 
phosphate rock requirements are supplied 
almost entirely by imports, new deposits in 
Quecnsland promise to make Australia 
self-sufficient in phosphate production. In 
1971 domestic production of 15,000 tons 
was confined to South Australia. Imports 
of phosphate rock were 1,143,000 tons. 

Broken Hill South Ltd. will start pro- 
duction on new deposits of rock phosphate 
in Queensland. After waiting for more fa- 
vorable market conditions and after spend- 
ing about $15.5 million on feasibility 
studies, the company plans to start produc- 
tion in the late 1970’s. A new deep water 
port will be built on the Gulf of Carpen- 
taria and a slurry pipeline will be con- 
structed over the 200 miles between the 
mine and the coast. 

A number of outcrops of phosphate have 
been discovered in recent years in the 
Georgina and Daly Basins that stretch over 
110,000 square miles of Northwestern 
Queensland and the Northern Territory. 
The main discoveries made by Broken Hill 
South are the Dutchess Lady Annie and 
Lady Jane deposits. Combined reserves of 
these deposits are assessed at 2 billion tons 
of 17 percent phosphorus pentoxide 
(P205). 

Salt.—During 1971 the Australian salt 
industry produced over 3 million tons. Al- 
though complete statistical data on domes- 
tic production are not available, the out- 
put is apparent in officially reported 
exports of about 2.5 million tons in the 
1970-71 fiscal year compared with the 
762,000-ton output in the 1969-70 fiscal 
year. 

Western Australia replaced South Aus- 
tralia as the leading salt-producing State 
and accounted for about two-thirds of the 
domestic output in 1971. Five new fields in 
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Western Australia, each with an annual 
production capacity of at least 500,000 
tons, were in operation or in the planning 
stage. The largest of these fields were those 
worked by Dampier Salt Ltd., Shark Bay 
Gypsum Pty. Ltd., and Leslie Salt Com- 
pany in which output approached new ca- 
pacity level. Smaller quantities were ob- 
tained by Exmouth Salt Pty. Ltd., Lefroy 
Salt Pty. Ltd., and Taxada Mines Pty. Ltd. 
The new fields are almost entirely export- 
oriented and have concentrated on supply- 
ing the developing Japanese market. Some 
markets, however, have been found in New 
Zealand and other nearby areas. All new 
fields will be readily expansible, as de- 
mand dictates. 


The principal producer in South Aus- 
tralia was Imperial Chemical Industries 
of Australia and New Zealand Ltd. 
(I. C. I. A. N. Z.). This company, which oper- 
ates a solar salt field at Dry Creek near 
Adelaide, produced around 400,000 tons. 
Much of the output from this field is used 
to supply the company's soda ash, caustic 
soda, and chlorine plant located nearby at 
Osborne. At Whyalla, S.A., BHP reported 
production of 63,000 tons, and Central 
Queensland Salt Industries Ltd., located 
near Port Alma, Queensland, produced 
61,420 tons. Most of the domestic require- 
ments for industrial chemicals, table salt, 
and food processing were met by produc- 
tion from Queensland, Victoria, and South 
Australia. Apparent consumption of salt 
was 900,000 tons in 1969 and 1.2 million 
tons in 1970. 


Sulfur.-Imports of elemental sulfur 
principally from Canada, the United 
States, and Poland declined for the third 
consecutive year. Imports were 264,300 
tons, which represented a 7.5-percent de- 
crease compared with those of 1970. For 
the first time since 1955 no imports were 
recorded from Mexico. No domestic depos- 
its of elemental sulfur have been reported; 
small quantities of sulfur, however, were 
obtained from pyrite, metallic sulfide ores, 
and from three oil companies. Practically 
all imported sulfur and virtually all of the 
sulfur recovered from domestic pyrite and 
sulfide ores was used in manufacturing sul- 
furic acid. Reflecting declining require- 
ments by manufacturers of superphosphate 
fertilizers, production of sulfuric acid in 
1971 was about 4 percent below the 1970 
level. During 1970, approximately 70 per- 
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cent of the acid was made from imported 
elemental sulfur, 8 percent from pyrites, 
and 21 percent from zinc and lead concen- 
trates. 

Companies producing pyrites in 1970 for 
use in the manufacture of sulfuric acid 
were Mount Lyell, Tasmania (byproduct 
of base metal operations); Nairne Pyrites 
(pyrites mining); Gold Mines of Kalgoorlie, 
Western Australia (byproduct of gold min- 
ing); and Electrolytic Zinc Industries Ltd. 

A large quantity of sulfur contained in 
base metal concentrates, particularly zinc 
concentrates, is exported from Australia. In 
1970 the sulfur content of zinc concen- 
trates exported was 187,000 tons, of which 
about 127,000 tons was recoverable. Domes- 
tic consumption of sulfuric acid in 1970 
totaled 1,655,000 tons, of which 72 percent 
went to manufacture superphosphate ferti- 
lizers, 4 percent to ammonium sulfate, 21 
percent to various other chemicals, and 3 
percent to metallurgical uses. 
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Black Coal.—Despite the adverse affects 
of industrial disputes, domestic output of 
black coal during 1971 continued to estab- 
lish new national records. Production in- 
creased for the 8th year in succession, 
but for the first time for several years the 
rise was relatively small. Annual produc- 
tion was 49.0 metric tons, of which 36.6 
tons was from underground mines and 12.4 
tons was from opencut mines. Production 
in New South Wales was 36 million tons, 
representing an increase of nearly 2 per- 
cent over that of 1970. Queensland produc- 
tion was 10.5 million tons, about 4 percent 
more than in 1970. The two States sup- 
plied 95 percent of the total black coal 
production in 1971. Mines in South Aus- 
tralia, Western Australia, Tasmania, and 
Victoria produced a total of 3 million tons, 
virtually all of which was consumed lo- 
cally. Approximately 90 percent of the coal 
mined underground in Australia was 
mined in New South Wales. There were 88 
active mines in New South Wales as of 
December 30, 1971, with a total employ- 
ment of 18,454. The drop in output per 
man-shift during the past year of 7.8 per- 
cent to an average for all mines of 10.07 
tons was caused by the reduction in work- 
week to 35 hours. Losses arising from in- 
dustrial disputes accounted for 4.2 percent 
of possible production. 
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Table 5.—Production of black coal 
(Thousand metric tons) 


Queensland «««4«4«4é4õé 2... 2... ..-. 


Black coal reserves are estimated at 23.9 
billion long tons, consisting of approxi- 
mately 11.4 billion tons in Queensland; 
11.8 billion tons in New South Wales; and 
the remaining 0.7 billion tons in Victoria, 
Tasmania, Southern Australia, and West- 
ern Australia. Of these reserves, it is esti- 


Iron and stee“lũll eee 
BleCWicity ATCP E 
Rid j⅛ðxI! ³ð mauu E a acus 


Metallurgical cok ee 
Other (including bunkers) )) 


Exports to Japan fell from 10.7 million 
tons in 1970 to 9.0 million tons in 1971. 
But exports to other destinations increased 
from 1.3 million tons to 2.7 million tons. 
The European continent took 990, 000 tons, 
an increase of 49,000 tons. The new devel- 
opment was the export of 1.2 million tons 
to the United Kingdom. 

Costain Mining, U.K., announced plans 
to extract 50 million tons of coal from an 
opencast site at Ravensworth in New 
South Wales. The site will be excavated in 
a series of cuts 90 to 100 feet wide which 
will be progressively backfilled. The coal 
will be transported in 110-ton dump 
trucks. Up to 5 million tons per year of 
coal will be sent to the new 2,000-mega- 
watt Leddell power station over a 14-year 
period. Two Bucyrus-Erie 1370-W walking 
draglines fitted with 65-cubic-yard buckets 
are to be used in the removal of 250 mil- 
lion cubic yards of overburden on the 
3,000-acre site. The dragline can shift 
50,000 tons of overburden in an 8-hour 
shift. 

BHP has developed the Leichhudt Colli- 
ery at Blackwater, Queensland, into a fully 


1968 1969 1970 
F 6,657 8,685 9,964 
35 '80,834 36,73 36438 
pp ALL 92 r 117 112 
55 2,111 2,245 1,827 
3 1,104 1,107 1,198 
FCC r 40,825 46,077 48,584 


mated that 15 billion tons is of coking- coal 
quality. The joint Coal Board reported 
output in leading producing States as 
shown in table 5. 

Domestic consumption of black coal in 
recent years was distributed as follows: 


Quantity 
(thousand metric tons) 


1968 1969 1970 
FCC 7.612 1,182 1,886 
3 ee renee ee 12,095 12,578 18,225 
pees eee betes 4 3 885 
535 OR 925 102 
E E 864 899 912 
€——— n— —— 486 493 512 
PFC 2,299 2,469 2,190 
————" — — 24,711 25,298 26,386 


integrated operation producing 800,000 
tons of coking coal annually. The Blackwa- 
ter coal is being blended with coal from 
the Newcastle area of New South Wales 
for use at the Whyalla steelworks. Produc- 
tion is planned to reach capacity by early 
1974. 

In other developments Utah Develop- 
ment Co. reportedly reached agreement 
with Marcona Carriers Ltd. concerning the 
transport from Hay Point, Old of 900,000 
tons of coking coal over 29 months starting 
February 1972. A contract covering the 
shipment to Antwerp and Hamburg of 
750,000 tons of coal over 33 months start- 
ing April 1972 was also signed. 

Brown Coal.—All of Australian output 
of brown coal, amounting to about 23.4 
million tons annually since 1966, is pro- 
duced in Southern Victoria. The State 
Electricity Commission (SEC) produced 
about 98 percent of the total output from 
opencut mines near Morwell and Tallourn 
in the Lathobe Valley. Several relatively 
small mines operated by private companies 
produced the remainder. During the fiscal 
year ending June 30, 1970, the Morwell 
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and Tallourn North opencuts produced 23 
million tons of brown coal. Two bucket- 
wheel excavations having productive capac- 
ities of 1,600 tons and 2,400 tons of brown 
coal per hour, respectively, began opera- 
tion at Morwell. One excavation was used 
to excavate coal and the other to remove 
overburden. 


Since brown coal cannot be economically 
transported or safely stockpiled, virtually 
the entire mine production was consumed 
locally. The consumption pattern in the 
past fiscal year showed approximately 75 
percent required to generate electric 
power; 20 percent to manufacture of bri- 
quets (part of which was used in power 
generation) ; and about 5 percent to use as 
factory fuel. 


Manufacture of brown coal briquets by 
the Tallourn and Morwell briquet works 
in 1971 totaled 1,599,000 tons (1,426,000 
tons in 1970). 


Petroleum and Natural Gas.—Produc- 
tion of crude oil reached an estimated 113 
million barrels in 1971 (about 412,000 bar- 
rels per day), 72 percent more than in 
1970, Production accelerated in the latter 
part of 1971 when the large Kingfish field 
in Bass Strait came fully onstream. 

Production from Kingfish A platform 
began in April and from Kingfish B in 
November 1971. Thereafter, output from 
the Bass Strait fields reached 300,000 bar- 
rels per day. The Halibut field contributes 
about 100,000 barrels per day, having been 
cut back from a peak of more than 200,000 
barrels per day attained while pipelines 
from the Kingfish platforms were being 
completed. 

Other producers were Western Austra- 
lian Petroleum's Barrow Island field which 
supplied 45,300 barrels per day in 1971, 
and the declining Queensland fields, 
Moonie and Alton, where production has 
dropped to less than 3,000 barrels per day. 
The latter fields are expected to reach the 
end of their economic life in 1976. 

Commercial production of natural gas is 
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now established in four regions—Bass 
Strait, Victoria; the Cooper Basin, South 
Australia; the Roma district, Queensland; 
and the Dongara, Western Australia. 

National reserves of crude oil at yearend 
1971 were estimated at 1,850 million bar- 
rels, compared with 1,793 million barrels 
for 1970. National gas reserves stood at 
13,800 billion cubic feet on December 31, 
1971. 

Expenditures on petroleum exploration, 
development, and production in 1970, the 
most recent year in which complete data 
are available, totaled $152 million. Private 
enterprise contributed $136.5 million and 
Commonwealth and State Governments 
$11.2 million. Victoria offshore exploratory, 
development, and other activities received 
$52.8 million of the private-enterprise con- 
tribution. 

Consumption of petroleum products in 
1971 was 192 million barrels up 25 percent 
from that of 1970. Motor gasoline totaled 
65 million barrels, followed by fuel oils 
(including bunkers) 56 million barrels, 
diesel distillate 22.5 million barrels, avia- 
tion 8 million barrels, and heating oil (a 
white domestic fuel) 3.5 million barrels. 

Refineries exported 9.8 million barrels of 
products in 1971, a 17-percent increase 
compared with 1970 exports. Shipments of 
petroleum products from Esso-BHP’s West- 
ernport plant to Japan totaled a further 4 
million barrels. Refinery exports—princi- 
pally fuel oil, middle distillates, gasoline 
and lubricants—continue to find their 
main markets in Malaysia, Singapore, New 
Zealand, and the Pacific Islands. Current 
expansion plans include a 46,000-barrel- 
per-day crude distillation unit and a 14,- 
000-barrel-per-day Rheniformer at Kurnell 
by Australian Oil Refining (Caltex) for 
completion in 1973; uprating of primary 
processing capacity at BHP's Kwinana re- 
finery to 108,000 barrels per day for com- 
pletion this year; and installation of a 
20,000 barrel-per-day catalytic reformer at 
Shell's Clyde refinery for completion in 
1973. 
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The Mineral Industry of Austria 


By Grace N. Broderick 


During 1971 Austria produced a variety 
of mineral commodities including alumi- 
num, coal, copper, lead and zinc, iron and 
steel, cement, graphite, kaolin, magnesite, 
salt, crude oil and natural gas. Except for 
magnesite and graphite, production was not 
significant by world standards and imports 
of raw minerals and fuels were essential to 
sustain the industria] economy. 


The Austrian economy in 1971 continued 
its unprecedented boom. Although the 
growth rate declined from 7.1 percent in 
1970 to about 6 percent in 1971, domestic 
consumer buying, the construction industry, 
and tourism kept the economy moving at 
a high level. Only a small part of the gross 
national product (GNP) was contributed 
by the mineral industry. 


In 1971 Austria's state-owned Öster- 
reichisch-Alpine Montangesellschaft A. G. 
(OAMG), of Vienna, and a number of pri- 
vate firms formed a new mining and ex- 
ploration company, Austromineral Oster- 
reichische Gesellschaft für  Lagerstatten- 
schliessung, Bergbau und Mineralwirtschaft 
G.m.b.H. KG; participation in this new 
company has since been acquired by the 
nationalized Vereinigte Österreichische 
Eisen und Stahlwerke A.G. (VOEST), of 
Linz. The company was formed to ensure 
that the country’s raw material needs are 
met on a systematic basis, and the company 
is to provide a wide range of services. It 
will undertake prospecting work, both in 
Austria and overseas, and will participate 


in exploiting promising deposits. 


1 Physical scientist, Division of Ferrous Metals. 


Table 1.—Austria: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 
METALS 
Aluminum: 
Alumina (abrasive-grade), gross weight. 
Metal: 
Primary eat eee A m desi Loc 
Secondary „„ 
Antimony 


Mine output, metal content 
Antimony sulfide......................-...--- 
Cadmium metal. ..------------------------------- 


Copper: 


Mine output, metal content of ore 


Metal, refined, including secondary 


Germanium, metal content of concentrates .......... 


Iron and steel: 


Iron ore and concentrate, gross weight. .......... 
Fh 88 
Ferroalloys (electric furnace ))) 
Crude steel 
Semimanufacturee ss 


Lead 


Metal 
Primary 


Tungsten, metal content of: 


n, ß x SEC EE 
Concentratkõ lll 22222222 2222.2-2- 


See footnotes at end of table. 


Mine output, metal content of ore 


Secondar // 
Manganese, Mn content of domestic iron ore 
Silver metal, including secondary. .................- 


1969 1970 1971 » 

S3 STONER 21,268 27,537 27,226 
JSC NET ION 89,680 90,004 90,698 
NOM E PHI ne 84,719 82,202 59,353 
aub cx ⁵˙ Mur e 623 610 467 
EHE HIER SUR 707 749 NA 
ENERO 25 22 25 
d REED NOE 2,949 2,262 2,649 
pM RUN 19,325 22,604 21,295 

NOCET kilograms. . 7,000 6,800 e 7,200 

thousand tons 3,982 3,997 4,171 

Si Nahas ee ed do.... 2,816 2,964 2,849 
DONNE do.... 6 4 
5 do 3,926 4,079 3,960 
5 do 2,916 3,025 2, 965 
TONO WKN 8 6,807 6,003 7,715 
́11 8 7,480 8,748 9,314 
CCF 7,244 6,858 5,881 
RIA ... ti es 77,834 81,074 83,415 
3 troy ounces.. 118,315 175,864 225 , 055 
NERA Ge ee CER ECR 160 125 68 
at wore 136 85 46 
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Table 1.—Austria: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1969 1970 1971 » 
METALS Continued 
Zinc: 
Mine output, metal content ot S9nP)) ³1A A ³ A 8 14,234 15,707 21,073 
Metal, e . DM CUN MAE 15,532 16,018 15,969 
NONMETALS 
/// aaa aaaea e IA CE E Eus 708 815 789 
Cement hydraulic thousand tons 4,558 4,806 5,491 
ays: 
qim" 234,525 263,058 NA 
Kaolin 
JJ)!!!» dde CMM NI Edd iE 848,072 339,844 302, 334 
Marketable ³˙ . eee edios 97,510 98,332 e 88,000 
% et .. ES eI 79, 705 74, 888 NA 
Dill ⁰⁰⁰ 8 1,765 3,772 3,084 
r . uli dur hcu am LM DL cea eed 1,806 1,206 2,656 
Graphite, crude... ac. sct cece ec enel cleus x 88 25,825 27,738 21,392 
Gypsum and anhydrite, crude. elk thousand tons 676 628 594 
Lime: ee ee en E SE LEE CLE EI do- 731 741 672 
Magnesite: 
))hnhhGGGGGP᷑rñ⅛ẽ˙E K 8 do.... 1,608 1,609 1,556 
Sintered or dead burne M hl. do 526 546 508 
Caustic caleinedʒdʒ LLL LLL Lll Ll ll... do.... 183 180 191 
Pigments, mineral (iron mica) -...------------------------------------ 8,363 7,734 NA 
Pumice %%% Se ea ͥ⁰ꝶ a 18,519 19,866 82,287 
alt: 
Nini hieiele bebes OUI eee A LUE LI eee 926 940 1,086 
In brine: 
BEvVaporaled.: ß ILES thousand tons.. 225 265 252 
))))ö§öÜÜ—⅙ddn;e]«ĩ?:01: do- 193 225 e 220 
rr hs el 8 do- 418 490 e 472 
Sand and gravel: 
Industrial sand... cue . dr EIE Ld do.... 241 217 NA 
Other sand and gravel. --_....---------------.----------... do- 4,293 4,367 NA 
Stone: 1 
Dimension s tounee - do 118 84 NA 
Quartz and quartz ite eene do- 124 86 98 
Other quarry stone and broken stone. .....................- do.... 1,037 2,061 NA 
Sulfur: 
Byproduct, recovered, elemental... .......................- do- 3 e3 e 8 
Content of gypsum and anhydrite used for sulfur raw materials. do 56 44 e 44 
Other, including recoverable content of nonferrous sulfide ores and of 
Ferd. ⁵ ⁊ ⁵ↄæ . DA ISu lcu do- 10 10 e 10 
Je. ³ð/ ⁵⁵ iir do 69 57 e 57 
Talc nds toeseeseeeef 94,138 100,159 91,621 
MINERAL FUELS AND RELATED MATERIALS 
con brown coal and lignite.._...._..------------------ thousand tons 3,841 3,670 3,770 
oke: 
GashOUse ² ˙“²i ad ] h ß eua do 85 m "- 
å ; eee ⁰ ue do.... 1,730 1,768 1,638 
as: 
Manufactured, all types ?.__........_----------- million cubic feet. |. 72,713 E P 
Natural: 
IG o. orc ⁵ id acra M re ee ee LEE do 52,879 67, 007 66, 790 
Marketed ß d pus o.--. 50,831 66,992 64,293 
Petroleum: 
OW Shile so oie tease ctus ³ ³ ⁰ x 8 510 520 490 
Suden 8 thousand 42-gallon barrels.. 19,236 19,515 17,546 
Refinery products: 
Gasoline, aviation, and motor........................-- do.... 7,851 8,487 11,697 
C ˙ ] ³˙·¹ 6 dem a do- 728 646 800 
FG ôöö§ö§õÜõõ?57[³5 8 Oi uua 26 194 
Distillate fuel oil. -.----------------------------------- 0.-.- 8,174 11,437 12,534 
Residual fuel oil... ............... 22.2. 2 2 2.2.2... 2... o. 16,168 17,316 22, 768 
Fl ⁵ y ⁊ 88 do 1, 884 2,128 1,935 
Liquefied petroleum gas do.... 1,109 1,221 1,026 
Bü eo en Oe eee ede acq idc se do 1, 545 1,619 1.674 
% ˙Ü¹—ò ·!e. . ĩ⅛»˙%-¶ 6 et x 88 do- 834 1,819 2,490 
Refinery fuel and losses 0 567 638 654 
Pr ³o¹¹¹¹¹¹ AAA ceu Lc UE do.... 38,886 45,511 55,578 
e Estimate. P Preliminary. NA Not available. 


1 7 stone used by the cement and iron and steel industries. 
2 Includes 


value of 4,200 calories per cubic meter. (One cubic meter equals 35.3145 cubic feet.) 


last furnace and coke oven gas. Manufactured gas is reported in source as gas having a calorific 
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Table 2.— Austria: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 
METALS 
Aluminum: 
Oxide and hydroxide (includes manu- 
factured corundum)................- 23,105 21,961 Poland 6, 327; West Germany 4, 890; 
United Kingdom 1, 987. 
Metal, including alloys: 

TOD oso ose cote es EE 8,238 7,154 Italy 8,749; West Germany 2,543. 
Unwrought "OT C 27,132 18,848 West Germany 14, 487; TI 1,835. 
Semimanufactures................ 39,849 93,405 United Kingdom 3 567; Italy 8,293; 

Yugoslavia 2 882 Portugal 2 542. 
Antimony ore and concentrate 196 140 wet Germany 61 Belgium-Luxem- 
ourg 
Cadmium metal, including alloys, all forms 
kilograms.. 800 200 NA. 
Chromium: 
Chromite... ---------------------0- 708 94 Yugoslavia 81. 
IJ ⁰ EETA kilograms.. 2,100 800 NA. 
Columbium and tantalum: 
Tantalum metal, including alloys, all 
GJ)! do- 6, 800 6,100 ro Kingdom 2,900; West Germany 
Copper: 
Ore and concentrate = 1,977 All to East German 
Copper sulfate. .....----------------- 691 1,080 Italy 930; Poland 180. 
Metal, including alloys, all forms: 
Sera sss URGE A IRAN 497 1,074 West Germany 966; Italy 65. 
Unwrought.....................- r 5,739 6,525 ui d 5,202; Switzerland 
Semimanufactures 10, 223 11, 148 Sweden 2,949; Switzerland 2,887; 
Bulgaria 1,614. 
Gold metal, unworked or partly worked 
troy ounces... 19,162 17,876 West Germany 7,555; Italy 7,266; 
Yugoslavia 900. 
Iron and steel: 
Ore and concentrate, except roasted 
ue JJ; K ĩ 8 4,312 641 Belgium- Luxembourg 600. 
etal: 
SCISD aue Leu cU WEE uU 5,041 6,809 West Germany 2,802; Switzerland 
1,903; Italy 1,809. 
Pig iron, ferroalloys, and similar 
8 5 5 thousand tons 40 31 Italy 25. 
Primary forms. .......- do r 417 371 West Germany 354; United Kingdom 8. 
Semimanufactures: 
Bars, rods, angles, shapes, 
and sections do- 221 226 . 42; West Germany 40; 
aly 34. 
Universals, plates and 
sheets. ..........-- do.... 618 508 West Germany 175; U.S.S.R. 98; 
United Kingdom 34. 
Hoop and strip do 77 81 ö 35; West Germany 11: 
y e 
Rails and accessories 
do.... 63 40 Switzerland 18; Romania 8; Canada 4. 
Wire....---------- do- 64 58 Switzerland 17; Hungary 8; West 
Germany 6. 
Tubes, pipes and fittings 
do.... r 78 85 Sweden 17; United Kingdom 16; 
Switzerland 15. 
Castings and forgings, 
Psa rough............. do.... 4 7 Switzerland 8; West Germany 1. 
hr; ³ðLÄ IRE ER 1,165 1,427 Czechoslovakia 1,208. 
Metal, including alloys, all forms 2,464 2,435 Italy 1,509; West Germany 576; 
Yugoslavia 297. 
Magnesium metal, including alloys, all forms 2,079 2,879 West Germany 2, 185; Italy 667. 
Manganese oxide. .......................- 851 361 Brazil 308; Denmark 50. 
Mercury................- 6-pound flasks.. 322 273 West Germany 183; Switzerland 32. 
Molybdenum metal, including allova: all 
[Or E econo oes enda e eels 436 491 n Germany 257; United Kingdom 
Nickel metal, including alloys, all forms 821 487 Yugoslavia 194; West Germany 180. 
Platinum-group metals, and silver metal, 
including alloys, all forms: 
pions group.........- troy ounces.. 9,163 16,365 West Germany 11,928; Romania 3,826. 
ilver: 
Bullion thousand troy ounces.. 495 161 All to West Germany. 
Other (powder)...........- do.... 28 51 Do. 
Semimanufactures do- 235 296 Yugoslavia 273; Romania 16. 


See footnotes at end of table. 
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Table 2.—Austria: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 
METALS—Continued 
Oiidle long tons 


Metal, including alloys, all forms. do.... 
Titanium oxide _____....--------.-------- 
Tungsten: 

Ore and concentrate 

Metal, including alloys, all forms 
Zinc: 

Ore and concentrate 


Other: 
Ore and concentrate 
Ash and residue containing nonferrous 
metals ³·»oWA⁴AA rk. Lu 
Waste and sweepings of precious metals 
kilograms. - 
Oxides, hydroxides and peroxides of 
metals n. e.sss n. 
Base metals, including alloys, all forms, 
/; ³o¹¹ E 


NONMETALS 


Abrasives, natural, n. e. s.: 
Pumice, emery, natural corundum and 
other natural abrasives 33 hi a 
Dust and powder of precious and semi- 
precious stones (including diamond) 
ilograms 
Nos and polishing wheels and 


Clays and products (including all refractory 
brick): 


Crude: 
Kaolin (china) ..................- 


Products: 


Prien xum ee 

Nonrefractory ..............-...-- 
Cryolite and chiolite, natural. ............ 
Diamond, industrial thousand carats. . 
Diatomite and other infusorial earths. . ..... 
Feeds ³¹¹ 1 naua 
Fluorsppalnlrr᷑rt᷑ 


Magnesitte ud 
Mica, all form 
Pigments, mineral, including processed iron 


Precious and semiprecious stones including 
diamond: 


Natural................... kilograms. . 
Manufactured__.____________-- do.... 
Prite umo Se oÜ ü Lt a A cie 
Salt. acean Lic c 88 


See footnotes at end of table. 


1969 


21 


16 
19 


239 
93 


715 
27 
2, 298 


98 
19, 276 


22, 049 
53 
55 


29,071 
1.439 


24,454 
116,470 
4,311 
239,129 
21 
5,766 


194 
615 
2,288 
15 


1970 


22,659 
2 


25, 820 
142,903 
18,341 
213,448 
28 


Principal destinations, 1970 


Bulgaria 27; Czechoslovakia 20; 
Poland 15. 

. 62; Switzerland 7. 

N e. 


All to West Germ 
West Germany 42; s Daly 10; Japan 7. 


All to Italy. 

Ireland 55; Hungary 20. 

Italy 330; West Germany 826; 
Yugoslavia 276. 


All to West Germany. 


Italy 18,692; West Germany 6,018; 
Yugoslavia 2,741. 


West Germany 25,818; France 429. 
Czechoslovakia 63; West Germany 10. 
West Germany 28; United Kingdom 13. 


NA. 


NA. 


West Germany 1,078; Yugoslavia 
Mes Poland 1,036; Italy 1,032. 


e 198,576; West Germany 


96 
Hungary 1,256; Italy 1,040; West 
Germany 8 3. 


Italy 16,074; Switzerland 5,565; 
Poland 2 253. 

Italy 226; United Kingdom 80; 
Argentina 51. 


West Germany 60, 357; France 56, 670; 
Sweden 29,914. 

Yugoslavia 21,567. 

All to Mexico. 

Yugoslavia 5. 

Yugoslavia 31. 

Greece 352; Lebanon 175. 

Israel 40. 

Italy 10,672; Poland 6,477; West 
Germany 5,454. 

NOS. Germany. 117,434; Switzerland 


20,463. 

Hungary 9,133; West Germany 3,705; 
Yugoslavia 3,689. 

West Germany 124,474; France 18,762; 


Hungary 15,871. 
Hungary 9; Romania 6; Yugoslavia 6. 


United Kingdom 1,479; West Germany 
1,398; France 429 


West Germany 391; United States 89; 
Sweden 26. 

Yugoslavia 119; United States 88; 
Sweden 76. 


NA. 
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Table 2.—Austria: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS—Continued 


Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Calcareous, including marble 
and limes tone 


Worked: 


Dolomtre es pai 


Gravel and crushed rock 
and quartzite 333 vn 


Sulfuric acid and oleum. mmm 
Talc, steatite, soapstone and pyrophyllite 


Quer nonmetals, n.e.s.: 


Slag, dross and similar waste, not metal 
bearing... lososeme mew WeR SETS 


MINERAL FUELS AND RELATED MATERIALS 


Asphalt and bitumen, natural.............. 
Carbon black and gas carbon 
Anthracite and bituminous coal and 
briquets 
Lignite and lignite briquets. ............... 
Coke and semicoke. .....................- 
Hydrogen, helium and rare gases 
thousand cubic feet. 
Peat, including peat briquets and litter 


Petroleum refinery products: 
Gasoline, aviation and motor 
thousand 42-gallon barrels. . 
Kerosine and jet fuel 


Distillate fuel oil. .............. do.... 
Residual fuel oil................ do.... 
Lubricants..................--- do 
GG fF;o e Tendenz do 

f/? ³ĩW- oe do 


Mineral tar and other coal-, petroleum, or 
gas-derived chemicals 


r Revised. NA Not available. 
1 Less than }4 unit. 


1969 


80,744 

8 
57,232 
19,884 


33 
1,306 
16,738 
447 ,043 


2,974 
118,085 
109 

4 


24 
1,492 
142,453 
1,970 
20 


1970 


102,424 
12 
68,235 
18,005 


32 
4,066 


11,076 
445,770 


501 
83,929 


4,029 


26,824 


Principal destinations, 1970 


West Germany 76,708; Switzerland 
25,285. 


9 


NA. 
West Was 48,096; Yugoslavia 


Sand 10,782; West Germany 


West Germany 3,041; Switzerland 616; 
United States 273. 

United Kingdom 4,813; West Germany 
2,110; Czechoslovakia 186. 

Switzerland 214,870; West Germany 
202,241. 

All to West Germany. 

Czechoslovakia 140; Italy 39. 

West Germany 40 047; Switzerland 
16,940; Italy 4,994. 

Hungary 499. 

West Germany 37,640; Italy 11,846; 
Poland 6,558. 


West Germany 3,992; Czechoslovakia 
162; Yugoslavia 150. 


West Germany 25,613. 


NA. 
NA. 


NA. 

All to West Germany 

Romania 3,480; Yugoslavia 2,203. 
West Germany 11,814. 

NA. 


Mainly to West Germany. 
All to Poland. 
5 1; West Germany 1. 


Poland 482; Czechoslovakia 279. 
Yugoslavia 18; Poland 13; Switzerland 
T. 


West Germany 6,506; Yugoslavia 800. 
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Table 3.—Austria: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1969 1970 Principal sources, 1970 
METALS 
Aluminum: 
Bauxite. _...._....-_.----------.- 26,060 29,566 NA. 
Oxide and hydroxide.............. 200,278 198,959 NA. 
Metal, including alloys: 
Unwrought including scrap . 11,468 16, 484 Poland 2,767; Hungary 2,612; East 
Germany 2 ,926; zechoslovakia 1 ,895. 
m Semimanufactur es 9,341 11,443 West Germany 5 853; Switzerland 3, 180. 
ntimony: 
Ore and concentrate cd 28 All from Thailand 
Metal, including alloys, all forms... 89 4b Y -— rh Netherlands 8; United 
ngdom 
Arsenic trioxide, pentoxide, and acids 66 68 France 50; West Germany 18. 
Cadmium metal, including alloys, all 
OMM. o eec a e ncuR CERE cee 11 15 West Germany 13. 
Chromium: 
Shromire x 85, 175 81,793 Republic of South Africa 35,288; Turkey 
19,683; Cyprus 13,808. 
Oxide and hydroxide.............. 294 259 West Germany 169; Hun gary 24. 
Cobalt oxide and hydroxide. . kilograms. . 1,200 1,900 Bo! ium-Luxembourg 1 000; West Germany 
Columbium and tantalum: 
Tantalum metal, including alloys, 
Cop CC do- 7,700 16,200 West Germany 9, 400; United States 6,300. 
Popper SU 78 111 Switzerland 102. 
Metal, including alloys: 
Scrap open ub ecc S 9,238 18,544 West Germany 7,766; United States 1,990; 
Switzerland 1 7 5. 
Unwrou ght 21,081 83,041 West Germany 17 ,605; Zambia 7,274; 
Republic of South Africa 2 ,812. 
Semimanufactures............ 5,481 5,716 West Germany 2,366; United Kingdom 
1,040; Sweden 1 ,001. 
Gold metal, unworked and partly 
worked thousand troy ounces.. 187 1,102 Switzerland 776; West Germany 197; 
Republic of South Africa 117. 
Iron and steel: 
and concentrate, excep 
roasted, p Tite... thousand tons.. 1,605 2,112 Brazil 1,595; U.S.S.R. 858; Sweden 78. 
5 pyrit --.-------- do 223 238 Italy 226; Czechoslovakia 6. 
77CC000ͤ seca do- 96 79 West Germany 22; Poland 20; East 
Germany 14. 
Pig iron, including cast iron 1 
do.... 105 87 U.S.S.R. 45; West Germany 18; East 
Germany 6. 
Ferroalloys: 
Ferromanganese... .do.... 20 18 Norway 11; Republic of South Africa 2; 
West Germany 1. 
Other............- do.... 48 45 Norway 8; 5 of South Africa 6; 
"€ U.S.S.R. 5 ; Yugoslavia 5. 
Primary forms do.... r 69 107 Hungary 45; West Germany 19; East 
Germany 13. 
Semimanufactures: 
Bars, rods, angles, 
shapes, and sections 
Öise 58 108 West Germany 64; Czechoslovakia 12; 
Hungary 7. 
Universals, plates, and 
sheets do- 67 90 West Germany 38; Belgium- Luxembourg 
16: France 8. 
Hoop and strip. do.... 15 18 West Germany 9; Switzerland 8; Italy 2. 
Rails and accessories 
do.... 2 2 West Germany 1. 
Wire do 9 12 West Germany 3; Hungary 3; Belgium- 
Luxembourg 2. 
Tubes, pipes, and 
fittings...... 9 125 121 West Germany 78; Italy 8: Switzerland 6. 
Castings and forgings, e 
- rough ^ ERR 6 7 West Germany 5; Italy 1. 
ad: 
Ore and concentrates. ...........- 8,350 6,090 All from nay 
i oa i TA aa 61 72 United Kingdom 50; West Germany 19. 
Metals, including alloys: 
Unwrought, including serap.... 16,401 20,578 hi ime i ,847; West Germany 3,558; 
aria 
Semimanufactures...........- 492 553 Vues avia 808; Switzerland 169. 
Magnesium metal, including alloys, all 
e ae eee ea CM LOL LE 2,765 8,944 


See footnotes at end of table. 


Polane 2,918; Czechoslovakia 487; Norway 
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Table 3.—Austria: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


See footnotes at end of table. 


Commodity 1969 1970 Principal sources, 1970 
METALS—Continued 
Manganese 
Ore and concentrates 792 937 Netherlands 416; West Germany 260; 
| Morocco 240. 
Oxides oe ee ees 256 408 Japan 255; Belgium-Luxembourg 100. 
Mercury 76-pound flasks. . 220 386 United Kingdom 87; Turkey 70; West 
Germany 49. 
Molybdenum: 
Oxides orici 8 801 702 West Germany 652; East Germany 50. 
Metal, including alloys, all forms 13 6 West Germany 2; United Kingdom 1; 
United States 1. 
Nickel: 
Matte, speiss, and similar materials 2,088 799 United Kingdom 400; Netherlands 281. 
Metal, including alloys: 
Unwrought, includiag scrap - 2,149 2,512 United Kingdom 1,206; France 673; 
Netherlands 180. 
Semimanufactures 959 798 West Germany 394; United Kingdom 296. 
Platinum-group metals and silver 
metal, including alloys, all forms: 
Platinum group...... troy ounces.. 12,635 26,267 West Germany 14,950; Republic of South 
Africa 6,430; U.S.S.R. 3,2 
Silver: 
Bullion.thousand troy ounces. . 3,495 2,739 West Germany 1, 119; Mexico 1, 000. 
Other (powder) A » 6 10 All from West Germany. 
Semimanufactures EO 624 727 West Germany 568; Switzerland 148. 
Tin metal, including alloys, all forms 
long tons.. 685 665 Netherlands 409; West Germany 93; 
Indonesia 55. : 
Titanium oxide 6,546 1,264 West Germany 4,776; United Kingdom 
1,614; Finland 354. 
Tungsten: 
Ore and concentrate 3,199 3,708 NA. 
Oxide and hydroxide. ............. 254 302 West Germany 166; France 128. 
Metal, including alloys, all forms 67 229 United Kingdom 112; United States 57; 
West Germany 39. 
Zinc: 
Ore and concentrate 11,431 5,750 All from Italy. 
Oxide. — — onc seg ĩ ĩ a 711 688 West Germany 612. 
Metal, including alloys: 
Scrap and blue powder 804 562 Yugoslavia 361; United Kingdom 105. 
Unwrought. ................- 6,856 6,643 err ,040; Bulgaria 1,400; Zambia 
bd Semimanufactures 179 531 Yugoslavia 421; West Germany 37. 
ther: 
Ore and concentrate 15,985 24,671 Czechoslovakia 17,325; United States 2,719; 
Canada 1,844. 
Ash and residue containing non- 
ferrous metals 23,597 84,608 East Germany 13,157; Poland 7,435; West 
Germany 38,871. 
Waste and sweepings of precious 
metals.............- kilograms- . 10 805 Yugoslavia 795; West Germany 5. 
Oxides, hydroxides and peroxides of 
metals, n. e.s r 2,015 1,882 United States 752; Republic of South 
Africa 528; Netherlands 232. 
Base metals, including alloys, all 
forms, n.e. sss 1,017 1,002 RRV’ al £03; Republic of 
South Africa 190; nce 178; Yugo- 
slavia 102. 
NONMETALS 
Abrasives, natural, n.e.s.: 
Pumice, emery, natural corundum 
and other natural abrasives 1,737 792 W 330; Italy 267; Netherlands 
Dust and powder of precious and 
semiprecious stones (including . 
diamond). .......... kilograms - . 41 14 West Germany 10; Switzerland 4. 
Grinding and polishing wheels and 
BLOGS oc ta eens 689 709 West Germany 389; United States 50; 
United Kingdom 45. 
Asbestoss 84,353 84,155 Canada 18,771; U.S.S.R. 5,832; Republic 
of South Africa 5,724. 
Barite and wither ite 8,460 8,214 West Germany 3 ,198; Yugoslavia 3,131; 
Czechoslovakia 1 384. 
Boron materials: 
Crude natural bora tes 7,679 9,849 United States 7,275; Turkey 2, 550. 
Oxide and acid. .................. 801 742 Turkey 550; Netherlands 70. 
eiii A 20,303 22,687 


gian 5,503; Italy 5,473; West Germany 
„041. 
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Table 3.—Austria: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS—Continued 


Clays and products (including all 
refractory brick): 
Crude, n.e.s.: 
Benton ite 


Products: 
Refractory (including nonclay 
bricks) 
Nonrefractory............--.- 


Cryolite and chiolite, natural 
Diamond, industrial. thousand carats. . 
Diatomite and other infusorial earths... 


Fertilizer: 
Crude: 
Phosphatic. ............--..- 


Nitrogenous..............-..- 
Phosphatic. ...........--..-- 


Other, including mixed 
r ß oc9e5eweeswws 
Graphite, natural....................- 
Gypsum and plastereee 


|n. D Np 
Worked, including agglomerated 
splitting 
Pigments, mineral: 
Natural, cru(llee 
Iron oxides, processed 
Precious and semiprecious stone, 
including diamond: 
Natural thousand carats.. 


Manufactured. ............ do- 
Pyrite (gross weight 
Salt, Pup post. brine Salt. AA 
Sand and pue 

Gravel (including crushed rock) 

Sand excluding metal bearing 


Stone, n.e.s.: 
Dimension stone: 
Crude and partly worked: 


Calcareous, including 
marble and limestone. .. 


Worked: 


See footnotes at end of table. 


1969 


2,828 


506 
89,462 


15,192 


12,086 
118,490 


305,866 
59,475 
1,949 
243.416 
237,271 
7,996 
14. 550 
592 

22, 277 


693 
65,438 
300 

37 


195 
1,685 


49,791 
128,446 


1970 


2,823 


532 
48,029 
94,414 


333,673 
57,925 
2,547 
295,400 
258, 552 
1,890 
13,666 
1,775 
18 ,256 
106.703 
299 


47 

184 
1,940 
81,105 
40,110 
19,119 
1,959 


51,270 
142 ,748 


Principal sources, 1970 


France 2,192; West Germany 311. 


West Germany 454. 

United Kingdom 18,721; West Germany 
18,409; Czechoslovakia 5 025. 

West Germany 52 , 927; Czechoslovakia 
81,208; Poland 6, 7 08. 


West Germany 10, 930. 

West Germany 51, 190: Italy 44, 228; 
Switzerland 11 309. 

All from Denmark. 


NA. 
sir ae 927; United States 643; Denmark 


West Germany 3,972; Sweden 2,205; 
Italy 1,540. 


Israel 114,442; United States 91,382; 
U.S.S.R. 69,074. 
ar? hy PADS! 44,945; West Germany 


980. 
West Germany 1,905; Switzerland 641. 


West Germany 6,408. 

France 155,013; Belgium-Luxembourg 
112,654; West Germany 26, 823. 

East Germany 100, 409; West Germany 
80,528; U. S. S. R. 46,873. 

Wo Germany 1,686; Belgium-Luxem- 

ourg 

East Germany 8,129; Italy 2,219; West 
Germany Z ,010. 

North Korea 911; U.S.S.R. 840; West 
Germany 

West Germany 6 ,449; Poland 4,000; 
Switzerland 2 252. 

West Germany 1 ,A20. 

Turkey 77,244; Greece 20 ,820. 


Norway 111; United Kingdom 89; West 
Germany 88. 


Switzerland 22; West Germany 13. 


France 123; West Germany 15. 
West Germany 1,926. 


Brazil 30,865; West Germany 13,790; 
Mozambique 9,420. 

France 23,185; Switzerland 14 5820. 

U.S. S. R. 14 343: Greece 3,930. 

West Germany 1,846. 


West Germany 38,289; Italy 10,579. 
West Germany 101,817; East Germany 
18,064; Czechoslovakia 12,420. 


Italy 7,687; West Germany 1,458. 

West Germany 537; France 240. 

Italy 12,465; Republic of South Africa 
6,130; Switzerland 2,386. 


i 203, W 6,740; Italy 1,862. 
West Germany 62. 
Italy 3 ,589; West Germany 438; Switzer- 
land '221. 
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Table 3.—Austria: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 
NONMETALS—Continued 
Stone, n.e.s.— Continued 
Dolomite, chiefly refractory grade 3,294 3,631 Italy 2,796; West Germany 508. 
Limestone, except en sion 39 25 NA. 
Quartz and quartz ite 14,782 19,283 West Germany 18,368; Yugoslavia 4,171. 
Sad Volcanic material (trass )) 494 782 All from West Germany. 
u 
Elemental, all forms. ............. 112,417 116,850 Polana g0, „136; U.S.S.R. 24,166; France 
Sulfur dioxide- ----------------- 640 1,453 West Germany 1,098; Switzerland 364. 
Sulfuric acid and oleum. .......... 14,074 11,294 Ozer no lovakia g, 8 443; West Germany 
Talc, steatite, soapstone and j 
yrophyllite. ....................-- 1,414 1,049 Norway 555; Italy 198; West Germany 171. 
Other nonmetals, n.e.s.: 
Crude: 
Meerschaum, amber, and jet 6 17 Turkey 6. 
Other... eu E nece 27,135 32,327 West Germany 26,060; Bulgaria 2, 612; 
Hungary 1, 460. 
Slag, dross and similar waste, not 
metal bearing 18,700 26,329 Hungary 11,085; Italy 6,775; Republic of 
South Africa 6,101. 
Oxides and hydroxides of 
magnesium, strontium, and 
J 8 515 559 West Germany 455; United States 86. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural.......... 507 710 Wi and Tobago 492; West Germany 
44 
Carbon black and gas carbon 17,149 20,8326 West Germany 8,236; Italy 5, 852; Belgium- 
Luxembourg 3 90 03. 
Anthracite and bituminous coal and 
briquetsss thousand tons 3,109 8,725 COM 1,8395; U.S.S.R. 896; West Germany 
Lignite and lignite briquets do.... 558 692 West Germany 285; East Germany 254; Yu- 
goslavia 
Coke and semicoke.............. do- 1,070 1,082 5 540; West Germany 240; 
Gas, hydrocarbon. n 645,294 727,501 U.S. S. R. 695,055; Czechoslovakia 22, 760. 
Hydrogen, helium and rare gases 
thousand cubic feet.. 51, 009 50,710 West Germany 49,445. 
Peat, including peat briquets and litter.. 15,617 16,800 West Germany 10,268; Poland 4,176. 
Petroleum: 
Crude and partly refined oils: 
Crude 
thousand 42-gallon barrels.. 19, 906 16,640 U.S.S.R. 6,407; Iraq 3,378; Libya 3, 165. 
Partly refined do- 6,744 7,833 Czechoslovakia 2,272; Hungary 1, 656; 
Romania 1,228. 
Refinery products: 
Gasoline, aviation and 
motor..............- do 7,148 8,474 Italy T di ; West Germany 2,669; Hungary 
4 e 
Kerosine a PEE 1 2 Netherlands 1. 
Distillate fuel oil do- 770 925 Ie 591; West Germany 225; Yugoslavia 
Residual fuel oil do.... 12,158 19,932 West Germany 5,378; Italy 2,680; Switzer- 
an 
Lubricants. ..........- do- 449 555 Italy 150; West Germany 133; Belgium- 
Luxembourg 63; N etherlands 63. 
Mineral jelly and wa do 71 80 West Germany 44; East Germany 12; 
Hungary 12. 
Othe encres do... 111,997 2,129 West Germany 951; Italy 711; 
Czechoslovakia 201. 
Mineral tar and other coal-, petroleum-, 
or gas-derived crude chemicals 8,546 9,512 U.S.S.R. 8,058; Czechoslovakia 2,128; 


West Germany 1,978 


r Revised. NA Not available. 


1 Includes spiegeleisen, shot, powder, and sponge. 
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COMMODITY REVIEW 


METALS 


Aluminum.—Production of primary alu- 
minum in 1971 remained at about the same 
level as that of the preceding year. The 
country's two primary aluminum smelters 
continued to have the same combined ca- 
pacity as in 1970. The state-owned Verein- 
igte Metallwerke Ranshofen-Berndorf A.G. 
(VMRB), by far the larger of the two 
smelters, produced about 80,000 tons, while 
the smaller reduction plant, Salzburger Alu- 
minium G.m.b.H. (SAG), Lend, produced 
around 12,000 tons. 

Norsk Hydro has formed a 90-percent- 
Austrian subsidiary, Aluminiumwerke Nen- 
zing G.m.b.H., and plans to erect and oper- 
ate an extrusion plant at Nenzing in Vor- 
arlberg. An annual production capacity of 
3,000 metric tons is planned and the facility 
is scheduled to go into operation before the 
end of 1972. Norway will supply the feed 
material. 

The project for a new reduction plant 
of VMRB, previously reported in the 1970 
Minerals Yearbook, has been held back be- 
cause of the present worldwide aluminum 
surplus. Construction of the company’s pro- 
jected new cold-rolling mill should begin 


in 1972, with completion planned by 1974. 


It will provide an additional rolling capac- 
ity of 25,000 tons per year. The new alumi- 
num powder plant, erected in 1971, is 
scheduled to go into operation early in 
1972. 

Low water levels reduced hydroelectric 
power in Austria, forcing VMRB to cut its 
production rate in November by 12 percent. 
The company's expansion plans require 
sufficient amounts of electric power at sufh- 
ciently low costs. Possible participation in a 
nuclear power station was being investi- 
gated by the company. 

Antimony.—The government-owned Blei- 
berger Bergwerks-Union A.G. continued to 
operate the Schlaining mine in Burgenland 
province, the country's only antimony pro- 
ducer. Austria produced less than 1 percent 
of the world's total production of antimony 
metal. Crude ore production in Austria de- 
clined from 20,098 metric tons in 1970 to 
18,519 metric tons in 1971. 


Copper.—Austria continued to be a mod- 
est producer of copper ore, concentrate, 
and electrolytic copper in 1971. Output of 
copper (metal content of ore) was about 


17 percent higher than that of 1970. A 
record level of production of more than 
52.000 tons of copper and semifinished cop- 
per alloys was reached in 1971, owing to 
increased demand by the cable industry. 

Iron and Steel.— The iron and steel in- 
dustry remained one of the most important 
elements in the country’s economy. Iron 
ore output in 1971 reached a record level 
of 4.17 million metric tons. Slight declines 
were shown in pig iron production, which 
decreased from 2,964,231 metric tons in 
1970 to 2,849,124 metric tons in 1971 (—3.9 
percent), and in crude steel production, 
which declined from 4,078,757 metric tons 
to 3,960,483 metric tons (—2.9 percent). 

Ósterreichische Industrieverwaltungs A.C. 
(ÓIAG) announced in the latter part of 
1971 a plan to merge the steel producer 
Osterreichisch-Alpine — Montangesellschaft 
A.G. (OAMG) and the special steel pro- 
ducers Gebrüder Bóhler and Co. A.G. and 
Schoeller-Bleckmann into a singly admin- 
istered corporate unit by fall of 1972. The 
remaining fourth company, Vereinigte Ós- 
terreichische Eisen und Stahlwerke, A.G. 
(VOEST), also may be included. Such a 
merger would create a large and broadly 
based new company. 

Most of Austria’s iron ore production 
came from the Erzberg (ore- mountain) 
mine near Eisenerz, Styria, with open pit 
methods providing the bulk of production. 
The Erzberg deposit is the largest accumu- 
lation of carbonatic iron ore—siderite with 
some ankerite—in the world. 

Reserves of the visible and probable ore 
are estimated at about 227 million metric 
tons. The run of mine ore has a content of 
about 32 percent iron and 2 percent man- 
ganese, and is practically free of phos- 
phorus and sulfur. 

Lead and Zinc.—The government-owned 
Bleiberger Bergwerks-Union A.G. increased 
production at its Bleiberg-Kreuth workings 
in Carinthia from 219,407 metric tons of 
lead and zinc ore in 1970 to a new alltime 
high of 381,732 metric tons in 1971 (+74 
percent). Production in terms of the lead 
content of ore increased from 6,003 metric 
tons in 1970 to 7,715 metric tons in 1971; 
production of metal content of zinc ore 
increased from 15,707 metric tons to 21,073 
metric tons. For the first time it has become 
possible for the company to feed its Arnold- 
stein zinc works entirely with its own blend. 


THE MINERAL INDUSTRY OF AUSTRIA 


Other Metals.—During 1971 Austria also 
produced cadmium, germanium, silver, and 
tungsten. A substantial part of the metals 
production was based on imported ores, 
concentrates and raw metals. 


NONMETALS 


Graphite.—Crude graphite production in 
1971 was 21,392 metric tons, a decrease of 
about 23 percent from the 27,733 metric 
tons produced in 1970. In recent years out- 
put has consisted of higher grade material. 
The peak year of Austrian graphite produc- 
tion was in 1964, when 102,237 metric tons 
of crude graphite was produced, about 
three-fourths of which was low-grade, mine- 
run material from Lower Austria. 

Gypsum and Anhydrite.— Austria pro- 
duced 593,719 metric tons of crude gypsum 
and anhydrite in 1971, a decrease of more 
than 5 percent from the 627,832 metric 
tons produced in 1970. A new gypsum 
plant, to be operated by Rigips Baustoff- 
werke, is to be built at Bad Aussee in Styria. 
The company is owned by the West Ger- 
man company in conjunction with Austrian 
interests that include Österreichische Stick- 
stoffwerke A. G. (OSW). The plant is ex- 
pected to produce about 100, 000 tons per 
year of gypsum and up to 14.5 million 
square yards of plasterboard per year. 

Magnesite.— Output of crude magnesite 
in 1971 decreased 3.3 percent from 1,609,340 
metric tons in 1970 to 1,556,459 metric tons; 
Sintered or dead-burned magnesite de- 
creased from 546,326 metric tons to 507,771 
metric tons; but caustic-calcined magnesite 
increased from 180,307 metric tons to 190,- 
868 metric tons. Breitenau, Hochfilzen, and 
Radenthein again were the principal pro- 
ducing mines. Wald am Schoberpass, Preg, 
and Leogang discontinued production in 
1970. A significant part of the Austrian 
magnesite production was exported. 

Talc.—Talc and soapstone production de- 
creased by 8.5 percent from 1970; produc- 
tion came almost exclusively from the prov- 
ince of Styria. 

Other Nonmetals.—In 1971, Austria also 
produced a variety of other nonmetals in- 
cluding barite, kaolin, illite, quartz and 
quartzite, diatomite, feldspar, salt, and 
pumice (trass). 


MINERAL FUELS 


Austria in 1971 continued to be a modest 
producer of low-rank coals, crude oil, and 
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natural gas. Indigenous production was not 
adequate to meet the country’s require- 
ments, and imports were necessary to satisfy 
the demand for energy. Hydroelectric power 
stations were handicapped by low water 
levels, and in November, for the first time 
in its history, Austria imported more elec- 
tric power than it exported. 

Coal.—Total delivery of solid mineral 
fuels (including coke produced from im- 
ported coal) to the domestic market in 
1971 was 7.3 million tons of standard bi- 
tuminous coal equivalent, a decrease of 1.2 
million tons or 14.2 percent from the total 
of the preceding year. The total share of 
solid mineral fuels in the overall energy 
supply continued to decline, despite the 
fact that Austria's total energy consumption 
again increased. Major reasons for the de- 
cline in consumption of solid mineral fuels 
were reduced demand by coking plants, 
railways, households, and other industrial 
uses, and the replacement by other forms 
of energy in these and other consumer 
groups. High retail prices for coke and 
other solid fuels in 1971 accelerated this 
replacement trend. 

Compared with the 1970 total, Austrian 
coal production increased about 2.7 percent. 
To meet its coal and coke requirements, 
however, Austria depended on imports. All 
of its bituminous coal requirements were 
obtained from foreign sources. Imports of 
lignitic coals (including subbituminous and 
lignite briquets) accounted for 14.7 percent 
of total internal deliveries. Coke deliveries 
in 1971 were reduced to 2.5 million tons 
from the previous year's 2.8 million tons. 
Austria's coke requirements were supplied 
from local sources using imported coal ex- 
clusively and by coke imports, which in 
1971 amounted to 883,000 tons. Countries 
that supplied the imports of solid mineral 
fuels were Czechoslovakia (28 percent) , Po- 
land (27 percent), the Soviet Union (20 
percent), West Germany (15 percent), East 
Germany (6 percent), Yugoslavia (2 per- 
cent), and other countries (2 percent). 
Austria did not import coal from the 
United States in 1971. 


Petroleum and Natural Gas.—Crude oil 
production in Austria decreased from 2,798,- 
237 metric tons in 1970 to 2,515,879 metric 
tons in 1971, a decline of 10 percent. Nat- 
ural gas production decreased only slightly 
from 1,897,991,000 cubic meters in 1970 to 
1,891,289,000 cubic meters in 1971. 

Drilling activities for hydrocarbons con- 
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tinued. Osterreichische Mineralólverwaltung 
A. G. (ÓMVAG), the Austrian state corpo- 
ration, was the most active operator and 
the major holder of concessions (21,716 
square kilometers), mainly in the Molasse 
and Vienna basins in Lower Austria; the 
company has a concession area in Burgen- 
land on which it has been conducting seis- 
mic surveys. Rohoel-Gewinnungs A. G. 
(RAG), a joint subsidiary of Shell Austria 
A. G. and Mobil Austria A. G., held conces- 
sions covering 6,419 square kilometers, 
largely in the Molasse and Graz basins in 
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Upper Austria and Styria, but including a 
small producing area in the Vienna basin. 
Other small areas were held by Tiefboh- 
runternehmen R. K. Van Sickle and by 
Vorarlberger Erdól und Erdgas G.m.b.H. 
The latter two companies were not active 
in exploration. 

Petrochemicals—In the chemical and 
crude oil producing and processing indus- 
try, OIAG was successful in combining the 
petrochemical activities of SW and 
ÓMVAG in a petrochemical firm jointly 
owned by the two nationalized enterprises. 


The Mineral Industry of 


Belgium and Luxembourg 


By Frank L. Fisher 


The mineral industry of Belgium- Luxem- 


bourg continued to focus on processing im- 
ported raw materials in the ferrous, non- 
ferrous, and petroleum areas. The petro- 
leum industry and its chemical offshoots 
dominated the raw material processing in- 
dustry. Belgium has no major indigenous 
sources of mineral raw materials and de- 
pends primarily on imports for its supply 
of the mineral items processed in the coun- 
try. France is a major supplier of imported 
mineral raw materials. The mineral indus- 
try, in general, showed no established trend 


over the previous year except that produc- 
tion was down slightly with no established 
pattern in the metals, nonmetals, or min- 
eral fuels sectors. 

The gross national product (GNP) for 
the year increased 10.7 percent over 1970. 
Employment was at a high level as indus- 
trial production and growth continued to 
increase. 

Among the Belgian industries reporting 
increased foreign investments were non- 
ferrous metals, metal fabrication, and oil 
refineries. 


BELGIUM 


PRODUCTION 


Belgium relies almost solely on imports 
of metal and mineral raw materials with 
the exception of certain nonmetallic con- 
struction materials. The general pattern of 
imports, production, and consumption fol- 
lowed the pattern of 1970. In the metals 
industry there was a very moderate decline 


Table 1.—Belgium: 


with the exception of tin, which showed 
a slight increase. Quantities for nonmetals 
were mixed and those of mineral fuels were 
down approximately 10 percent. Production 
statistics for petroleum refinery products 
were not available. 


! Physical scientist, Division of Ferrous Metals. 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 


S ³⁰wuͤ ; dy yy S Cd LES 
Copper metal, refined including secondar 


Iron and steel: 


Iron ore and concentrate 
Pig iron including ferroalloys..................- 


Steel: 


Crude. o te cee ꝛ 88 
Semimanufacture s 


Lead metal including secondary 
Tin metal including secondary 
Zinc metal including secondary 
Other nonferrous metals: 


Precious metals unworked, not further specified ?. thousand troy ounces... 
Unspecified base metals ů 2.2.2... ---- 


See footnotes at end of table. 


1969 1970 1971 » 

"pM CPP 8 2,000 2,000 2,000 
ace ares shoe at a eh ee r 949 1,098 947 
tonc AL ⁵⁵—8 298,675 351,710 325,866 
META thousand tons. . r 93 94 98 
fini kem eeu EC: do.... 11,818 10,844 10,408 
! aa do.... 12,882 12,607 12,448 
FFC do.... 10,719 10,337 10, 167 
c E ost ee 110,543 106,024 93, 925 
eae ee ee long tons 6,474 5, 640 6, 800 
%%% hl Be hl iO a 60,593 241,287 212,707 
46,851 31,259 ¢28,600 

EIU NT 13,714 3,352 „2, 800 
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Table 1.—Belgium: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity ! 1969 1970 1971» 
NONMETALS 
Abrasives, natural, whetstones (crude) 4.........-...----....---.----.---- r 30 25 e 12 
Cement, hydraulic.......... ssc ca cc c E thousand tons.. 6,269 6,729 6,981 
Clays RO occ eee eh li do.... 220 198 206 
Fertilizer materials manufactured: 
Nitrogenous, nitrogen eontenttt l.l. ll .2.2-2--l2.. do.... 427 897 413 
Phoebe. gross weight: 
nom ³⁰ð¹iw] ³on a do.... 1,584 1, 300 1.288 
Superphosphsgcggeeeeeeeee‚‚ee‚eeeee eeu d do.... 204 157 152 
ꝙ))„„.„.„.„l//lhjfĩ· . ³ A 8 do 475 487 545 
Gypsum and anhydrite, calcei nee 78,972 87,968 96,480 
Lime and dead-burned dolomite: 
Quicklimé.. 3542220 ossete csc beves esse eesseeeus thousand tons.. 2,629 2,519 2,652 
Dead-burned dolomittekkl l.l. l..- do.... 888 872 851 
Stone, sand and gravel: 
Calcareous: 
Marble: 
In Dioki- —-. e ew sce ECOSSE cubic meters.. 4,761 8,3238 2,560 
Grusel eei eder assume 21,981 20,699 14,751 
Limestone and dolomite.......................... thousand tons.. 19,288 22,931 25,581 
Petit granite (Belgian bluestone): 
Quarried. ᷣ Ada A SE cubic meters. 801,161 337,934 381,072 
J%%öĩÜ§[(hOou¹u . ß y s etl do.... 78,052 71,234 66, 242 
hh o Aͥdpͥiſddd 8 do.... 11,956 11,744 17,688 
Crushed and other... ...........-. .- 2. LL LL 2L 2 lll 2 cll .l l.l do. 241,278 278,907 300, 072 
Porphyry, all types thousand tons.. 6,757 7,486 8,395 
%CCöõ uc E EE he ie oe ce eee re sb 891,404 882,676 427,256 
-Sand and gravel: 
Construction sand------------------------------ thousand tons.. 65,582 6,705 8,908 
Foundry sand eco ⁵ð y do.... 1,854 1,537 1,397 
Dredged sand... el. lalela ð do.... 860 921 108 
Glass Gf» ³¹¹ A ³ A do.... 1,825 1, 840 1,549 
Other Sand- < ß e e ELS S do 1,465 1,775 1,959 
Gravel (dredged)....._..-...--.--------- ͤͤ««⸗„ „ „%%«—'n do 5, 146 4, 269 4,882 
Sandstone: 
Rough stone including crushed. ........................... do.... 1,554 1,763 2,066 
Paving and mosaic stone... ... eee 5, 726 2,779 1,981 
h ⁰²¹¹ r. ³·⁰· Anh ⁰ ³˙O(éS¼. S 67,045 50,274 44, 181 
Slate, roofing and other 8,856 ,194 7,218 
Sulfur, byproduct recovered «............ 2-2 LLL Lll Ll LLL LLL LLL lll el. r 8,600 8,500 7,932 
881 MINERAL FUELS AND RELATED MATERIALS 
oal: 
/ uLlIERRRaezRcaMEREEEedicsse uu thousand tons.. 1 4,247 8,686 3,371 
CC ꝰ ˙ 652 ⁵⅛«³i26ẽb ³ ˙ A y ͤ A ere do.... 78, 958 1,616 1,589 
71 ote nea ie eras ei ae eee do.... 18,200 11,862 10,960 
Coke, all tyDOB-. ³o¹¹wm os auae quu eese e Re EM E do.... 7,250 7,068 6,784 
Fuel briquets, all kinds do.... 792 747 576 
Gas manufactur ddl million cubic feet.. 788,928 73,189 65, 500 
Petroleum refinery products: 
asoline, aviation thousand 42-gallon barrels. . 18 9 
Gasoline, motvooůrrrr:rrrr l22l22222222222222222.22 do.... 26,095 30,405 
S/ ee ea udine E 0.... 8,88 8,512 
Kerosme..... loo cexewzazcmenuedceseudu do.... 1,028 
Distillate füel01l Lore ⁰ 9MqqꝓꝓꝓS v nune sl ke do 67,588 70,808 NA 
Mr ⁵ a do.... 68,711 74,998 
Lubreahig loco mg eee ⁵ð dd x a a a a do- 378 378 
JJJ//ö§ö5u—ĩ⁊2l ðBKhßſ ⁰ͥ⁰ꝗdgv ß do.... 22,924 21,097 
Refinery fuel and losses do.... 16,539 14,656 
JJ i ͥ —Tſ.Ädff ͤ y ĩé 3 8 do.... 211,559 221,881 NA 


e Estimate. P Preliminary. r Revised. NA Not available. 

1 In addition to the commodities listed individually, Belgium produces a number of other metals for which 
only aggregate output figures are available. These aggregates are listed under other nonferrous metals. 

2 Known to include gold and silver and may include platinum up metals. 

* Figure for 1969 derived by subtracting estimated or approximate data for aluminum and cadmium from 
a reported total for unspecified base metals; 1970 and 1971 data derived by subtracting estimated or approxi- 
mate data for aluminum only. 

4 Erroneously reported in past years as thousands. 
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TRADE BLEU was reported to be restricted by a lack 
of hard currency, and limited markets. In 
an effort to stimulate trade, the Belgian 
export tax was reduced in September and 
applied to iron and steel articles. The tax 
was reduced from 1.75 to l percent on iron 
and steel items. 


Belgium and Luxembourg combine their 
trade and economic statistics under the 
Belgium-Luxembourg Economic Union 
(BLEU). During 1971, trade remained above 
normal as the growth rate in most industry 
segments increased. Belgium was report! 
to have a deficit trade with a total deficit ? Where necessary, values have been converted 
for BLEU of $208 million2 Trade with fate of fa Frenos (BF) to U.S. dollars at the 


Table 2.—Belgium-Luxembourg: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 
METALS 
Aluminum: 
Bauxite and concentrate 182 738 NA. 
Oxide and hydrox ide 17 18 NA. 


Metal including alloys: 
Scrip uc d onore ee E 13,610 13,799 France 6,221; West Germany 4,600; 
Netherlands 1,918. 


Unwrought.................- 10,509 10,147 West Germany 7,794; Sweden 450; 
Netherlands 298. 
Semimanufactures r 181,873 132,618 West Germany 29, 052; United States 
21,799; France 17, 988. 
Arsenic, natural sulfide s 16 pu 
Bismuth metal including alloys......... 192 841 France 171; Netherlands 114. 
Cadmium metal including alloys 1,087 1,020 West Germany 547; France 250. 
Chromium: 
CHRYOMItO. =. soso see eee 50 - 
Oxide and triox ide 104 23 NA. 
Metal including alloys, all forms (1) 42 NA. 
Copper: . 
Ore and concentrate 1,247 922 All to Canada. 
Metal including alloys, all forms: 
SOAD oo et A ee 18,197 16,848 we once 8,881; Netherlands 3,200; 
taly 
Unwrought.................- 260,974 324,958 France 113, 124; West Germany 72,003; 
Netherlands 44 241. 
Semimanufactures 107,944 112,906 Netherlands 36, 780; West Germany 38, 923; 
France 4, 055. 
Germanium metal including alloys, all 
forms------------------- kilograms. . 7,000 12,000 iy, ud Hungary 2,000; West Germany 
Gold metal unworked and partly 
worked thousand troy ounces... 499 228 United States 78; United Kingdom 55. 
Iron and steel: 
Ore and concentrate except 
roasted pyrite. . thousand tons 66 49 France 20; West Germany 16; United 
Kingdom 10. 
erates pyrite__....._.___- do.... 224 287 West Germany 286. 
etal: 
ln, | ER do.... 690 741 West Germany 298; Netherlands 219; 
France 98. 
Pig iron including cast iron 
do.... 57 28 France 21. 
Sponge iron, powder and 
Shot- 2s ite aes do.... 2 1 Mainly to France. 
Ferroalloys...........- do- 71 74 West Germany 30; Italy 20; France 17. 
Steel, primary forms do 1,888 1,988 France 877; West Germany 488; Italy 181. 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections do 5,178 5,291 West Germany 1, 556; France 933; United 
States 723. 
Universals, plates, and 
sheets. do 4,152 8,968 West Germany 1, 199; France 1,082; 
Netherlands 451. 
Hoop and strip do 950 891 West Germany 285; France 235; 
Netherlands 79. 
Rails and accessories 
do.... 108 83 Italy 18; France 12; Netherlands 12. 
Wire do 408 398 United States 90; West Germany 74; 


Netherlands 58. 
Tubes, pipes and fittings 


do.... 244 255 West Germany 76; Netherlands 58; 
France 41. 
Castings and forgings 
do.... 82 84 West Germany 10; France 6; Netherlands 65. 


See footnotes at end of table. 
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Table 2.—Belgium-Luxembourg: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 
E METALS—Continued 
Ore and concentrate 1,322 34,383 France 31,402; Netherlands 2,951. 
Oxides PE E IAA EEEE ENE 6,137 7,570 Netherlands 5,027; West Germany 1,248. 
etals: 
S ou tescecucetceukes eas 12,072 7,768 France 3,732; West Germany 2,602; 
Netherlands 1,360. 
Unwrought.................- 58,557 63,722 Netherlands 16,950; France 13,575; West 
Germany 9,781. 
Semimanufactures 6,389 5,596 Switzerland 594; Norway 301; Zaire 
(formerly Congo Kinshasa) 125. 
Magnesium metal including alloys, all 
II ĩð A ĩ ER MUN 255 303 United States 102; West Germany 74; 
United Kingdom 30. 
Manganese: 
Ore and concentrate 11, 850 13, 104 . 9,565; West Germany 
Metal, all form 7 21 West Germany 20. 
Mercury FF 6- pound flasks. . r 531 589 France 203; West Germany 203. 
icke 
Matte, speiss, and similar materials. 251 178 West Germany 176; France 2. 
Metal including alloys: 
CCC 859 802 West Germany 250; France 178; 
Netherlands 151. 
Unwrou ght 481 205 urs Germany 97; Netherlands 89; France 
Semimanufactures. ........... 849 490 West Germany 141; Israel 140; France 65. 
Platinum-group metals including 
alloys, all forms 
thousand troy ounces. . 46 67 West Germany 86; France 20; Netherlands 4. 
Selenium, elemental........ kilograms.. 20,700 80,700 Netherlands 18,400; West Germany 5,000. 
Silver metal unworked or partly worked 
" thousand troy ounces.. r 45,104 26,272 France 4,068; Portugal 3,139. 
in: 
Ore and concentrate. long tons 856 581 United Kingdom 419; Spain 161. 
ee enne do.... 371 266 West Germany 100; France 58; 
Netherlands 53. 
Metal 
Scrap. AA do 123 109 Netherlands 65; West Germany 16; 
Denmark 15. 
Unwrou ght. do 3, 883 3,052 Netherlands 958; France 911; West 
Germany 616. 
Semimanufactures. ..... do.... 42 52 West Germany 18; France 10; Switzerland 9. 
Titanium: 
Ore and concentrate 147 3,529 NA. 
%%% ͤ K ee 5, 368 23,501 West Germany 7,481; United States 4, 758; 
France 3, 570. 
Metal including alloys, all forms 5 16 Netherlands 2; West Germany 1. 
Tungsten: 
Ore and concentrate 46 64 Netherlands 32; United Kingdom 11; West 
Germany 9. 
T Metal including alloys, all forms 1 () 9 R 
inc: 
Ore and concentrate 55,772 194,549 France 143,755; Netherlands 406. 
Metal including alloys: 
T e: T o AOE ³ð A 8 8,339 8,786 France 8,218. 
Blue powder 27,611 31,972 West Germany 12,194; United States 
4,242; France 3,598. 
Unwrought...............-.- 155,511 187,291 West Germany 74,701; France 13,092; 
United States 11,347. 
Semimanufactures 15, 535 13,186 France 3, 545; Netherlands 2, 532; West 
Germany 1, 917. 
Other: 
Ore and eoncent rate r 12, 754 12,470 West Germany 5, 243; France 4, 460; 
United States 309. 
Ash and residue containing non- 
ferrous metals: 
RAO E Le ELE Meis 5,514 13,419 Netherlands 10,819; West Germany 2,278; 
France 316. 
VAT ogee ele ee ee RM r 47,191 45,012 Netherlands 32,421; West Germany 5,819; 
France 2 245. 
GO; AA 11,522 11,781 West Germany 6,456; Netherlands 2,039; 
France 1,840. 
Oxides, hydroxides and peroxides 
of metals n.e.s 3, 346 2,711 France 722; West Germany 663; United 
States 214. 
Base metals including alloys, all 
forms n.e.8___..._.___-_-___-___-- 14,407 13,560 United States 4,323; Japan 3,416; West 


See footnotes at end of table. 


Germany 1 ,093. 
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Table 2.—Belgium-Luxembourg: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


1969 


1970 


Principal destinations, 1970 


NONMET ALS 


Abrasives, natural, pumice, emery, 
natural corundu mmm 


Boron materials: 
Crude natural borate s. 
Oxide and acid- c 
Cement. thousand tons 


Clays and products (including all 
refractory brick): 
Crude n.e.s.: 


Refractory (including nonclay 
bricks ) 


Nonrefractor yy 


Cryolite and chiol ite 
Diamond: 
Gem not set or strung 
thousand carats. . 
Industrial. ..............- do.... 


Diatomite and other infusorial earths. _ 
Fertilizer materials: 


Crude: 
Nitrogenous................- 
Phosphatic. ................- 
Potassic...------------------ 
Othér- uno a a ena 

Manufactured: 

Nitrogenous. . -thousand tons 
Phosphatic. ..........- do 
Potassic-------------- do.... 

Other including mixed. do 
Ammonia.................- do 
Fluorsp akk 


Graphite, naturalllkl!3.f 
Gypsum and plaster sss 


Crude including waste 

Worked including agglomerated 
splitting 

Pigments, mineral including processed 
iron oxides........... 2... 2... ---- 


Precious and semiprecious stones 
except diamond: 
Natural thousand carats. . 


Manufactured 
Dust and powder (including 
synthetics) ) d 


Pyrite (gross weight) 
Salt and bri 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 


Calcareous 
thousand tons 
Slatᷣe --- do.... 
Other do 
Worked: 
Slate mu 
Paving and e 
8 
Other do 


See footnotes at end of table. 


108, 536 


87 
1.456 
6, 675 


15,432 
188 , 948 


157 
11,999 


6,927 
8,276 


828 


430 


como) to 


1,626 
103,364 


378 
10, 641 


10, 740 


89, 988 
145, 384 
294 


NA. 
Tance 539; West Germany 382. 


Netherlands 2,000. 
NA 


Netherlands 987; West Germany 164; 
Cameroon 56. 

Netherlands 81, 002; West Germany 6,085; 
Pakistan 2, 111. 


NA. 

Netherlands 4,934; Republic of South 
Africa 2,869; France 2,184. 

Netherlands 7,727; France 1,764. 


France 57,260; Netherlands 10,498; West 
Germany 9,952. 

Netherlands 76,105; West Germany 35,763; 

5 27,841. 


India 2, 223; Israel 916; United States 707. 
United Kingdom 2,281; United States 
N 9m Switzerland 1,205. 


NA. 
Switzerland 1,759; United Kingdom 1,435; 
Netherlands 1,058. 


NA. 
Netherlands 3,171; West Germany 2,163. 


West Germany 268; France 214; People’s 
Republic of China 177. 
Prace 761; West Germany 405; Ireland 


United Kingdom 79; France 71; Norway 69. 
France 667; West Germany 150; Turkey 69. 
France 108. 

NA. 

NA. | 

Netherlands 8,880. 

Netherlands 452; France 56; Ivory Coast 22. 
NA. 


United Kingdom 158; West Germany 98; 
Switzerland 66. 


France 209; West Germany 57; United 
Kingdom 52. 


United States 42,020; United Kingdom 
8,8352; West Germany 415. 
Japan 88; Switzerland 59; Ireland 29. 


United Kingdom 587; West Germany 449; 
Israel 270. 


NA. 
France 6,796. 


Netherlands 1,107. 
Mainly to Netherlands. 
Netherlands 379. 


Mainly to West Germany. 


Netherlands 1; West Germany 1; France 1. 
Netherlands 3; West Germany 2; France 1. 
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Table 2.—Belgium-Luxembourg: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 


NONMETALS—Continued 
Stone, sand and gravel—Continued 
Dolomite, chiefly i ry grade 
housand tons.... 874 931 Netherlands 614; France 158. 
Gravel and 8 rock do 6, 569 6,904 France 3, 956; Netherlands 2,296; West 


Germany 397. 
Limestone (except dimension) 


do 726 677 NA. 
Quartz and quartzite do- 39 22 West Germany 14; Netherlands 3; Mexico 1. 
Sand excluding metal 
bearing do- 3,096 2,887 France 691; Italy 595; West Germany 308. 

Sulfur: 

Elemental, all form r 5, 758 6,492 . 819; Netherlands 477; Venezuela 

Sulfuric ac ic 93,805 156,586 France 107,694; West Germany 19,318; 

Netherlands 18,362. 

Tale, steatite, and pyrophyllite......... 14,345 15,913 e rrr 3,561; France 2,180; West Germany 


Other nonmetals n.e.s.: 

Crude, meerschaum, amber, jet 22 876 NA. 
Slag, dross and similar waste 

not metal bearing 

thousand tons 12, 585 2,909 Netherlands 1,631;, France 778; West 
Germany 4 

Oxides and hydroxides of 

magnesium, strontium, and 

PI 86 470 247 France 100. 
Building materials of asphalt, 

asbestos, and fiber cement 


and unfired nonmetals, et 229,047 247,199 Netherlands 107, 584; France 48,306; West 
Germany 32, 848. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural 112 1,332 5 pees West Germany 270; 
geria a 
Carbon black and gas carbon r 4,583 5,517 France 625; United Kingdom 87. 


Coal and briquets: 
Anthracite and bituminous coal 


thousand tons 923 590 West Germany 364; France 135. 
Briquets of anthracite and 
bituminous coal.........- do.... 119 93 France 49; Austria 24; West Germany 14. 
Coke and semicoke. ...........- do- 382 507 Sweden 111; France 90; West Germany 68. 
Hydrogen, helium and rare gases 2,337 4,985 United Kingdom 1,689; France 1,151; West 
3 1,087. 
Peat including briquets and litter 300 609 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels. . 240 178 West Germany 153. 
Refinery products: 
Gasoline do.... 19, 193 17,603 West Germany 6,318; United Kingdom 
4,272; Netherlands 2, 149. 
Kerosine do 6,409 6,166 West Germany 1,617; Netherlands 954; 
United Kingdom 953. 
Distillate fuel oil do.... 24,133 19,463 - Shr 3,338; Netherlands 1,599; Norway 
Residual fuel oil... do.... 30,728 27,066 Sweden 3,837; United Kingdom 2,785; 
Netherlands 1,626. 
Lubricants... .........- do.... 1,434 1,853 Netherlands 576; Sweden 224; Switzerland 
Mineral jelly and wax...do.... 2 4 NA. 
Other: 
Liquefied petroleum gas 
do 1,389 1,523 United Kingdom 407; Spain 387; Brazil 174. 
Nonlubricating oils 
N. e do- 1. 436 1,848 N 5 569; Sweden 233; Switzerland 
Pitch coke and petroleum 
coke............ do.... 598 422 Netherlands 101; Norway 89; United 


Kingdom 68. 
Bitumen and other 
residues do- 1,750 1,934 Netherlands 917; United! Kingdom 391; 
West Germany 304. 


PEFC do 135 44 Netherlands 20; France 5. 
Mineral tar and other coal-, petroleum-, 
or gas-derived crude chemicals r 118,685 151,572 West Germany 61,515; Netherlands 35,639; 
United States 30,105 


r Revised. NA Not available. 
1 Less than 14 unit. 
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Table 3.—Belgium-Luxembourg: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 
METALS 
Aluminum: 
Bauxite and concentrate 17,379 12,865 Guyana 6,447; French Guiana 2,663. 
Oxide and hydroxide.............. 12,966 12,902 West Germany 11,170; France 833. 
Metals including alloys: 
C ˙ AA 4,778 6,461 NE Tan 2,766; United States 872; France 
Unwrought.................- 176,452 185,009 V United States 31,098; Nor- 
way 
Semimanufactures...........- 28,889 30,225 West Germany 16,087; Netherlands 5,649; 
France 5,4 
Antimony: 
Ore and concentrate r 8,881 6,520 Republic of South Africa 2,610; Bolivia 
1,877; Morocco 1,030. 
Metal including alloys, all forms 47 4 A. 
Beryllium metal including alloys, all 
Tr cocus kilograms 300 500 NA. 
Bismuth metal including alloys, all forms. r 192 841 France 171; Netherlands 114. 
Cadmium metal inciuding alloys, all 
ðItF . darent ee oo 164 719 Zaire (formerly Congo-Kinshasa) 311; 
U.S.S.R. 110; Netherlands 71. 
Chromium: 
ene iced -- 17,770 18,546 Republic of South Africa 17,516. 
Oxide and hydroxide 568. 574 West Germany 395; France 121. 
Metal including alloys, all forms 57 73 United Kingdom 34; France 26. 
Cobalt oxides and hydroxides 
kilograms. . T" 1,700 NA. 
Copper: 
Ore and concentrate 12,044 21,222 Chile 13,905; Ireland 2,170; Argentina 728. 
Metal including alloys 
JJ%%%7§öÜô!d 88 85,168 115, 125 United VT M ,689; France 17,989; Nether- 
ands 
Unwrought.................- . 946,854 384,748 Zaire (formerly Congo-Kinshasa) 264,672; 
West Germany 1,392. 
Semimanufactures era 12, 293 12,924 West Germany 6, 703; Netherlands 2,170; 
France 928. 
Germanium metal including alloys...... 26 14 Netherlands 12. 
Gold metal unworked. or partly worked 
thousand troy ounces... 11, 644 623 Switzerland 225; Zaire (formerly Congo- 
Kinshasa) 185; United Kingdom 160. 
Iron and steel: 
Ore and concentrate except roasted 
pyrite._._.._____ thousand tons 27,643 29,169 France 13,607; Sweden 8,492; Brazil 1,653. 
7 PFC ————— ese do 12 156 France 124; West Germany 31. 
etal: 
Scrap- ---------------- do 578 836 France 344; West Germany 297; Nether- 
lands 1365. 
Pig iron including cast iron 
do.... 214 234 West Germany 112; France 60; East 
. . Germany 31. 
Spiegeleis en do 21 18 West Germany 14: France 3. 
Sponge iron, powder and shot 
do 6 6 West Germany 2; France 1; Sweden 1. 
Ferroalloy ss do 140 153 France 69; Norway 55; West Germany 18. 
Steel, primary forms. do 868 1,068 N etherlands 287; France 248; United States 
10 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections do 529 567 5 259; West Germany 165; Netherlands 
Universals, plates and 
sheets do- 486 500 Germany 218; France 116; Netherlands 
Hoop and strip do 55 46 West Germany 20; France 17; Netherlands 7. 
Rails and accessories 
do 9 6 France 3; West Germany 2. 
Wire--..---------- do- 14 17 West Germany 7: France 5; Netherlands 3. 
Tubes, pipes, and 
fitting sss. do- 124 141 West Germany 55; Netherlands 51; France 
Castings and forgings, 
tad rough........... do.... 10 9 France 4; West Germany 4. 
Ore and concentrate 180,280 194,364 Ireland 54,957; Canada 50,840; Peru 26,887. 
CC ò⁵ð d 3,285 „816 N etherlands 2 „075; West Germany 7101; 
| France 541. 
Metal: 
S §;ð ð uan 10, 829 13,713 Netherlands 5, 776; West Germany 3, 993; 
Australia 864. 
Unwrou ght 14,915 17,000 West Germany 5,057; United Kingdom 
8,747; Mexico 1, 378. 
Semimanufactures 917 852 West Germany 6063 Netherlands 121. 


See footnotes at end of table. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 

METALS Continued 

Magnesium metal including alloys: 
SClAaDs 25-4 cence secs ee c ERE 37 
Unwrou gh 1,140 
Semimanufactures 89 
Manganese: 
Ore and concentrate 362, 522 
OxXid@8 cs ⁵ ĩ 8886 604 
// ³o¹ww-A m mm le Le 233 
Mercury 76-pound flasks.. 1 7,214 
Molybdenum metal including alloys, all 
J777;ö§;—ẗ 10 
Nickel: 
Matte, speiss, and similar materials. 61 
Metal including alloys, all forms: 

EC eee ete Gest 2,185 
Unwrought. .............--.- 1,746 
Semimanufactures 1,579 

Platinum- group metals including alloys, 
all form troy ounces.. 43, 476 
Rare-earth metals including alloys...... r 108 
Selenium, elemental........ kilograms. . 6,200 
Silver: 
Waste and sweepings 
value, thousands.. $8,985 
Metal including alloys 
thousand troy ounces.. 19,596 
Tin: 
Ore and concentrate. . long tons 5,556 
Otxidé8 . nero 8 do 7 
Metal including alloys: 
Ser?” do 19 
Unwrou ght. do.... 13,3832 
Semimanufactures do r 160 
Titanium: 
Ore and concentrate 47,309 
Oxde ;ö;êð˙[?4rß y yy 8 10, 745 
Metal including alloys, all forms 16 
Tungsten: 
Ore and concentrate 36 
Metal including alloys, all forms r 30 
Zinc: 
Ore and concentrate 558,708 
Oxide and perox ide 8,895 
Metal including alloys: 

CTAD e oo eo eet 1,370 
Blue powder 1,317 
Unwrought.................- 41,659 
Semimanufactures 188 

Other: 

Ore and concentrate 4,244 
Ash and residue of nonferrous metals 242, 446 

Oxides, hydroxides and peroxides of 
metals n.e.8... k 4,298 

Metal ineluding alloys, all forms: 

Alkali, alkaline earth metals 7 
Pyrophoric alloys............- 4 

Base metals including alloys, all 
forms n. e.is 10, 767 


See footnotes at end of table. 


1970 


124 
1,612 
81 
349,780 
573 

175 
3,536 
13 

33 
2,459 
2,650 
1,278 
39,461 
94 
52,700 
$16,669 
14,461 


5,906 


62 
617,863 
5, 876 


2,165 
1,255 
29.226 
392 
12,817 
210,820 
4,114 
18 


6 
13,014 


Principal sources, 1970 


NA. 

United States 546; Italy 285; U.S.S.R. 254. 

United States 21; Netherlands 10: West 
Germany 9. 


Zaire (formerly Congo-Kinshasa) 188,547; 
Republic of South Africa 115,986. 

N etherlands 849; Japan 152. 

Republic of South Africa 123; France 42. 

2205 2,045; Yugoslavia 514. ; Netherlands 


Netherlands 6; Austria 2. 
Canada 29; U.S.S.R. 3. 


United States 1,053; France 405; Nether- 
lands 388. 
iru Kingdom 1,047; Norway 667; France 


United Kingdom 499; West Germany 268; 
France 210. 


United Kingdom 21,716; France 8,189. 
France 63. 
United States 47,800; Netherlands 1,900. 


United States $14,048; Netherlands $2,169. 


Netherlands 8,829; United States 1,366; 
Canada 910. 


Zaire (formerly Congo-Kinshasa) 4,457; 
Na enn 1,144. 


United Kingdom 4. 

Zaire (formerly Congo-Kinshasa) 1,849; 
Netherlands 832. 

Netherlands 181; France 21. 


Canada 59,622; Australia 1,839; Nether- 
lands 464. 

West Germany 5,673; Netherlands 1,795. 

U.S. S. R. 276; United States 229. 

Zaire (formerly Congo-Kinshasa) 78; Aus- 
tralia 31. 

West Germany 26; Netherlands 15. 


Canada 409,491; Zaire (formerly 
Kinshasa) 37,304; Sweden 33, 667. 

France 1,855; Netherlands 1,566; United 
Kingdom 1,166. 


West Germany 1,395; Netherlands 404; 
Switzerland 106. 

West Germany 1,028; France 101. 

Zaire (formerly Congo-Kinshasa) 12,591; 
Australia 4,417. 

Norherlandg 97; France 93; West Germany 


Congo- 


Zaire (formerly Congo-Kinshasa) 6,054; 
Mozambique 2,708; Republic of South 
Africa 1,518. 

West Germany 136,806; France 24,142; 
United States 19,395. 


West Germany 1,173; Netherlands 719; 
France 488. 

NA. 

Austria 2; United Kingdom 2. 


Zaire (formerly Congo-Kinshasa) 12,827; 
United States 64. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 
NONMET ALS 
Abrasives, natural... ................- 165,419 196,641 wat Ce » many, 192,337; Netherlands 203; 
Asbestos _._._____.._..._..____-...-.- 64,723 54,839 Canada ^80: 627; Republic of South Africa 
Barite and witherite________________-- 6,101 6,464 France 3,901; West 5 2,231. 
Boron materials, crude natural borates.. 22,226 36,749 Netherlands 24 ,288; Turkey 8 319. 
Genie uuo mewaieo 48,895 50,564 "West Germany 26, 225; Netherlands 11,117; 
France 8,954. 
Chalk . M DE EE S 79,771 80,908 France 45, 752 Netherlands 34, 417. 
Clays and products: 
Crude: 
Benton ite 8,314 9,410 West Germany 4,414; Netherlands 1, 217; 
United States 981. 
e adc La ttes C 182,728 229,848 United Kingdom 89,352; West Germany 
64,668; Netherlands 46,292. 
Other- ou ee Soe ek See 298,588 306,678 West Germany 167,344; France 54,004; 
Czechoslovakia 10,069. 
Products: 
Refractory (including nonclay 
BIKES). en mocl2zAce oc 130,581 133,833 West Germany 69,960; Austria 18,808; 
France 18,596. 
Nonrefractory // 223,426 226,861 Netherlands 101,047; West Germany 66,488; 
Italy 27,930. 
Cryolite and chiolite_____..__..______- 328 436 Denmark 409. 
Diamond: 
Gem not set or strung 
thousand carats.. 710,989 9,796 United Kingdom 6,483; India 594; Israel 138. 
Industrial... .............- do 120, 608 8,217 United Kingdom 4, 145; Ireland 1, 120; 
Switzerland 757. 
Diatomite and other infusorial earths. . . 4,230 5, 325 3 States 1,709; France 1,588; Den- 
mark 980. 
Fertilizer materials: 
Crude: | 
Nitrogenous. ...........-.-.- 23,481 12,577 Chile 12,549. 
Phosphatic. . . thousand tons 1,840 1,900 Morocco 1,156; United States 366; U.S.S.R. 
Potasso...:... Se etn 67,199 68,155 France 39,988; West Germany 23,167. 
814.15 ERRORES 19,300 17,649 Netherlands 14, 981. 
Manufactured: 
Nitrogenous____________--__-- 278,933 210,903 France 91,959; West Germany 74,926; 
Netherlands 24,198. 
Phosphatic. ................- 19,512 10,124 United States 3,332; Morocco 2,751; West 
Germany 2,220. 
Potassic. ...... thousand tons. . 1,098 1,178 France 602; West Germany 225; U.S.S.R. 
166. 
Other including mixed 164,022 154,877 France 122,894; West Germany 17,959; 
Netherlands 11, 289. 
Fluorspar........... 2 Lc LLL lll lll 67,492 74,175 Norway 29,438; France 21,989; Nether- 
i lands 7,934. 
Graphite, naturallklk 874 719 France 283; West Germany 128; United 
Kingdom 65. 
Gypsum and plasters- ................ 458,723 488,583 France 412,001. 
Li... x E E e r 160,538 187,487 France 142,978; West Germany 3,792. 
Magnesite- ...... -----------------—- r 8,580 8,712 Brazil 6420; Czechoslovakia 1,757; Austria 
1,703. 
Mica, all form 3,035 2,262 India 915; United Kingdom 437; Malagasy 
Republic 264. 
Pigments, mineral including processed 
iron oxides... 8,100 8,168 West Germany 7,343. 
Precious and semiprecious stones except 
diamond: 
Natural...............- kilograms.. 5,183 1,333 "n 5 355; Brazil 168; United 
ates 
Manufactured do- 1,697 2,408 United States 2,211; Ireland 108. 
Pyrite (gross weight) r 393,145 407,724 Portugal 196, 607; Spain 138,118. 
Salt and brine thousand tons. . 1,165 1,414 WS Germany 128; Netherlands 630; 
rance 33. 
Sodium and potassium compounds n.e.s. 732,486 84,199 PA 8,608; Netherlands 7,420; France 
Stone, sand and gravel: ' 
Dimension stone: 
Crude and partly worked 134,387 153,776 France 49,276; Italy 18,098; Portugal 14,955. 
iq os RE NES 40,458 81,022 Portugal 4, 649; France 4, 358; West Ger- 
many 4, 201. 
Dolomitee 21, 108 25,340 West Germany 12,530; France 10,879; 
Netherlands 798. 
Gravel and crushed rock 
thousand tons 5,175 5,347 Netherlands 3,176; West Germany 671; 


See footnotes at end of table. 
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Table 3.—Belgium-Luxembourg: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 
NON METALS Continued 
Stone, sand and gravel—Continued 
Limestone except dimension 168,060 208,185 France 107,969; United Kingdom 81,805; 
West Germany 10,686. 
Quartz and quartzi te 50,954 70,104 West Germany 58, 212; Norway 2,819; 
Netherlands 1,384. 
Sand excluding metal bearin 
thousand tons 8,993 8,450 Netherlands 7,726; West Germany 22; 
T" France 6. 
u 
Elemental, all form 9085 798 333,809 United States 234,287; West Germany 571. 
Sulfur diox ide. 8,549 4,242 West Germany 3, 988. 
Sulfuric aciliccc 156, 762 218,544 Netherlands 89,411; West Germany 74, 412; 
Poland 37,063. 
Talc, steatite, soapstone, and pyrophyl- 
lila. docu ee gs oe esu 82,912 39,751 ar et m 22,162; Norway 5,291; France 
Other nonmetals n.e.s.: 
Crude including meerschaum, amber, 
Jeb.-. cuu A s eee eee r87,177 100,945 Netherlands 86,822; West Germany 20,820; 
U.S.S.R. 19,820. 
Slag, dross, and similar waste not 
metal bearing 216,688 256,800 Netherlands 84,955, France 53,199; West 
Germany 48,225. 
Oxides and hydroxides of magne- 
nesium, strontium, and barium 2,481 2,990 ee 1,475; France 495; United 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural 8,549 6,017 Netherlands 8,762; United States 705; Trin- 
idad and Tobago 419. 
Carbon black and gas carbon 28 , 647 25,808 West Germany 9,425; Netherlands 7,068; 
France 5,261. 
Coal and briquets: 
Anthracite and bituminous 
thousand tons 6,667 7,706 West Germany 3,571; United States 2,025; 
Netherlands 795. 
Briquets of anthracite and bitumi- 
nous coal do- 317 282 Netherlands 250. 
Lignite and briquets - do 120 100 West Germany 99. 
Coke and semicoke do.... 5,289 5,211 West Germany 4,510. 
Hydrogen, helium and rare gases 2,143 2,684 West Germany 1, 864; Netherlands 392; 
United States 202. 
Tal ne E peat briquets and litter.. 60, 634 60,401 Netherlands 42,9983; West Germany 16,658. 
etroleum: 
Crude and partly refined 
thousand 42-gallon barrels.. 210,559 222,157 mir 5 Kuwait 37,484; Saudi Arabia 
Refinery products: 
Gasoline do.... 1 5,569 7,911 N der anos 2,693; Italy 1,534; U.S.S.R. 
Keros ine 0...- r 568 1,435 Italy 495; U.S. S. R. 347; Netherlands 342. 
Distillate fuel oil do.... 112, 548 12,674 Netherlands 7,046; East Germany 1, 025; 
West Germany 875. 
Residual fuel oil l 
thousand 42-gallon barrels.. 719,367 17,776 bosser Rd ,158; West Germany 8,940; 
ance 
Lubricants. ........... do.... 72,248 2,692 Netherlands 728; United States 538; United 
Kingdom 432. 
Mineral jelly and wax do r 90 94 airs Germany 43; France 20; Netherlands 
Other: 
x dus petroleum 
F do 30,949 43,952 Netherlands 42,804; West Germany 939; 
France 136. 
Nonlubricating oils 
H8... cll do- 2,091 2,512 Netherlands at United States 428; United 
Kingdom 413. 
Pitch, pitch coke and pe- 
troleum coke..... 898 836 962 United States 888; Czechoslovakia 11. 
„ and other resi- 
. do- 321 274 France 223. 
Bituminous mixtures 
n. e.. do 163 217 N 2 125; West Germany 45; France 
Mineral tar and other coal, petroleum- 
or gas- derived crude chemicals. ...... 105,111 125,064 Netherlands 83, 351; France 28,571; West 


Germany 9, 404. 


r Revised. NA Not available. 


THE MINERAL INDUSTRY OF BELGIUM AND LUXEMBOURG 


COMMODITY REVIEW 


Metals. — Aluminum. — Belgium relied 
solely on imports for its supply of primary 
aluminum during 1971. France was the 
major exporter of aluminum to Belgium 
with the firm of Péchiney supplying the 
bulk of the metal. Domestic production is 
limited to aluminum obtained from second- 
ary metal sources and was approximately 
2.5 million tons. 

Iron and Steel.—Output of the Belgian 
steel industry decreased slightly in 1971 
from that of the previous year. Strikes dur- 
ing the last 2 months were the main reason 
for the decline. Belgium continued to be a 
major exporter with the domestic market 
consuming only 23 percent of capacity. 
Belgian producers continued to depend on 
the European market for the outlet of their 
iron and steel products. 

A major development in production 
technology in 1971 was an extensive mod- 
ernization program in addition to the con- 
tinuing trend from Bessemer to oxygen 
steel in the manufacturing process. Another 
change in the industry in 1971 was the 
merger of several major domestic producers 
and also the merger of domestic producers 
with foreign corporations. 

Production at the ferrous metals firm of 
S. A. Cockerill-Ourgrée-Providence et Espe- 
rance-Longdoz was curtailed by a strike. 
One-third of the 38,000 workers which pro- 
duce approximately 30 percent of the Bel- 
gian steel production were effected by the 
work stoppage. 
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Zinc.—The Société de Prayon, S.A., one 
of Belgium's leading nonferrous producers, 
is building a new zinc electrolysis plant at 
Eheim, near Liège. It is planned for opera- 
tion in mid-summer 1972 with an initial 
capacity of 50,000 tons of metallic zinc 
annually. 

A new electrolytic zinc plant is planned 
at Overpelt in northern Belgium. Planned 
capacity is 80,000 tons per year with the 
plant coming on stream in 1974 at a cost 
of $31.8 million. This new facility will re- 
place two old horizontal zinc smelters now 
in operation at Overpelt and Lommel. 

Nonmetals.—During 1971 cement produc- 
tion showed a slight increase over 1970 with 
production totaling 6,931,000 metric tons. 
Other minor nonmetal increases were re- 
ported for gypsum, lime, and sand and 
gravel. The abrasives showed a drop in 
production and the other nonmetals re- 
mained approximately the same as in 1970. 

Charles Taylor Sons, S.A., a subsidiary of 
NL Industries, Inc., began construction of 
a brick plant which is expected to be in 
operation in 1972. 

Mineral Fuels.—Liquid fuels and natural 
gas continued to be the major sources of 
energy in Belgium during 1971 as produc- 
tion of domestic coal continued to decline. 

Coal.—Carbonization in coke ovens is the 
only purpose for which coal is used in 
Belgian industry. The country had 12 met- 
allurgical and three independent coking 
plants in operation during the year. 


LUXEMBOURG 


The steel industry of Luxembourg re- 
ported a decline in production in 1971 that 
continued the pattern established in 1969. 
Steel production is the backbone of the 
country's economy and the drop in volume 
reflects the impact of lower prices, increased 
raw material, and labor costs. Luxembourg 
remained l6th among world producers and 
accounted for 1 percent of the world pro- 
duction. Its 16 tons of steel per capita is 
the highest in the world and compares with 
0.6 ton per capita for the United States. 


The industry is concentrated in the south- 
ern part of the country near Lorraine. 
Aciéries Réunies de Burbach-Eich-Dude- 
lange S.A. (ARBED) accounts for 90 per- 
cent of the production. 


COMMODITY REVIEW 


Nonmetals.—Production of nonmetals in 
1971 was approximately the same; cement, 
fertilizers, gypsum, sand, and stone showed 
increases. 


Table 4.—Luxembourg: 
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(Thousand metric tons unless otherwise specified) 


Production of mineral commodities 


Commodity 1969 1970 1971» 
METALS 
Iron ore and concentrate.__.._.....---------------.----------------- 6,311 5,722 4,507 
Ste is (including blast furnace ferroalloys) ..........................- 4,872 4,814 4,588 
teel: 
Crude neser Lot d eL pc eee ee E UE S 5,521 5,462 5,241 
SemimanüfactureB. 2.200 c ooo oe ee ee da MENU ec EE CM EE 14, 332 4,278 4,092 
NONMETALS 
Cement, hülle meo 207 245 262 
Clays, refractor // „„ metric tons 1,638 NA NA 
Fertilizers manufactured, phosphatic: 
Thomas slag, gross weight.__._........--..-.-------------------- 964 795 841 
Other, phosphorus pentoxide content 5 120 NA NA 
Gypsum and anhydrite, erulee9q kd metric tons 9,189 5,062 5,351 
Quartz, quartzite and glass sand — cubic meters.. 18,100 15,400 (2) 
Stone, sand and gravel n.e.s.: 
Sand: 
Air. ³ 8 18 17 15 
Other, e ⁵ x y atelier 712 614 142 
e: 
Building stone: 
Rough euut ; thousand eubie meters 19 8 7 
Fácing .-. ———— thousand square meters. . 50 42 53 
Cut stone, erualle 9 cubic meters. . 379 539 198 
Fand y uH qax ue cii (3) 3 248 609 
Gravel o o ]⁵ꝛ˙² dꝙũ mw; e eem 178 NA NA 
Del y ⁵ a a a ai 284 825 200 
Limestonen.e8. ....- ee eo Ch ete ete ee ee e odo 25 14 NA 
Paving blocks. thousand pieces 37 36 27 
See ĩð-Aĩĩ thousand square meters 22 14 13 
MINERAL FUELS AND RELATED MATERIALS 
Coke gas DAD... oco ] a ML MEE ca 10 d E 
Manufactured gas million cubic feet. r 56 36 NA 


P Preliminary. 
1 Volume not available; output reported as 8,625 metric tons. 

2 Tonnage not available; output reported as 476,520 cubic meters. 
* Erroneously reported in previous edition as cubic meters. 


r Revised. 


NA Not available. 


The Mineral Industry of Bolivia 


By V. Anthony Cammarota, Jr. 


The mineral industry of Bolivia contrib- 
uted 10 percent to the gross domestic 
product (GDP) in 1971, down from 1l 
percent in 1970. The mineral industry, 
however, accounted for 80.4 percent of the 
total value of Bolivia's exports. 

In midyear the Government of President 
Juan Torres was overthrown and Colonel 
Hugo Banzer Suarez was declared Presi- 
dent. The new Government stated that 
while the nationalization of Bolivian Gulf 
Oil Co. (BOGOC), Mina Matilde Corp., 
and International Metal Processing Corp. 
(IMPC) was irrevocable, Bolivia would 
honor its international commitments on 
foreign investments. 

In December, an investment law was ap- 
proved and scheduled to go into effect 
shortly thereafter. The law covers mining, 
among other sectors of the economy, but 
excludes petroleum and gas. One of the 
principal purposes of the law is to attract 
foreign capital for the installation of in- 
dustrial complexes that can compete inter- 
nationally. The legislation appears applica- 
ble equally to foreign and domestic 
investment. Strategic industries, for exam- 
ple, metallurgy, steel, and petrochemicals, 
can be joint ventures with foreign majority 
interest, but must revert to majority Boliv- 
ian ownership within 25 years. 

A list of the more important Supreme 
Resolutions (S. R.), Supreme Decrees 
(S.D. and Decree Laws (OD. L.) passed in 
1971 affecting the mining and smelting in- 
dustries follows: 

S. D. Number 09633, March 26, 1971: Es- 
tablishes that all Corporación Minera de 
Bolivia (COMIBOL) labor starting Jan. 1, 
1971 will receive those wages in force on 
May 1965. Contract prices in all mines also 
are raised 25 percent, except at Catavi. 
These measures increased the cost of pro- 


ducing tin by approximately $0.05 per 
pound. 

S.D. Number 09643, Marci 31, 1971: Au- 
thorizes Ministers of Finance, Mining, and 
the Manager of Empresa Nacional de Fun- 
diciones (ENAF) to sign contract with 
Skoda Export of Czechoslovakia for ma- 
chinery to build the antimony smelter in 
Vinto, Oruro. 

D.L. Number 09699, April 30, 1971: 
Abolishes D.L. Nos. 07721 and 07722 of 
July 25, 1966 thereby expropriating Ma- 
tilde Mine Corporation’s plant and revert- 
ing the mine to COMIBOL. 

S.D. Number 09890, September 7, 1971: 
Creates Commission to draft a new Mining 
Code. Members will be representatives of 
Ministry of Mining and Metallurgy, COM- 
IBOL, ENAF, Association of Medium Min- 
ers, Small Miners, and the National Feder- 
ation of Cooperatives. 

S.D. Number 09900, September 15, 1971: 
Creates Commission to study and plan 
within 90 days an operation for the min- 
ing and smelting of iron. 

S.R. Number 158582, September 15, 1971: 
Approves contract between COMIBOL and 
the Soviet firm Vsesojusnoe Objedimenic 
Machinoexport for the construction of four 
tin volatilization plants. The Soviet firm 
will supply all equipment and technical 
direction during installation and will con- 
duct startup operations of the plants. 

D.L. Number 10056, December 27, 1971: 
Fixes the amount of indemnification, 
$1,447,066, to IMPC for the expropriation 
on January 11, 1971 of IMPC's tin concen- 
trating plant at Catavi. This decree law 
also authorizes IMPC and COMIBOL to 
form a joint venture company to treat tin 
tailings at Kenko, Catavi, and Unificada de 
Potosi. 


1 Physical scientist, Division of Nonferrous Met- 
als. 
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PRODUCTION 


Production of about half the metals and 
nonmetals showed little change from 1970 
levels. Substantial increases were noted for 
iron ore, 42 percent, and crude gypsum, 
300 percent. Tin production decreased 1 
percent; silver, 16 percent; gold, 28 per- 


crude oil 


2 years ago. 


production 
13,446,000 barrels, about the same level of 


cent, and sulfur, 42 percent. Natural gas 
production increased substantially from 29 
billion cubic feet to 82.5 billion cubic feet; 


rebounded to 


Table 1.—Bolivia: Approximate production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity! 1969 1970 1971 » 
METALS ? 
Aluminum, bauxite and concentrate s x 19 ae 
Antimony: 
Mine output, metal content 13,137 11,766 211,667 
JJ7öõùA0ͥ ² GſGnGſdſdſGGb y lee ee 2 38 T" 
Bismuth: 
Mine output, metal conte LLL LLL LLL LL cllc LLL Lll lll. 607 608 3 667 
J//öö⁵%ê5êtð. ⁵ ...t 3 8 ie 
Cac mium, mine output, metal content! | e 85 69 87 
opper: 
ee metal content 7 ae 8,759 3 8,228 
|^ MR NE Er 8 28 x 
Gold, mine output, metal contents troy ounces.. 49,854 80,603 22,179 
/ ³o· AAnAiyddddddddd sia uU a Mme uD „765 „21 5, 970 
Lead: l 
Mine output, metal content... .... 2L ccc ccc ccc Ll LLL c LLL llc... 24,703 25,397 223, 125 
Metal including alloys... ...... 2.2.2222 2 L2 LLL l222l 222222 22.2222.2 22 8 318 
Manganese ore, gross weigh — 84 764 
Mercuryt. ³ꝗ'ũũ:üẽẽ A ⁵ LE 888 76-pound flasks. . 68 12 - 
Siver, mine output, metal content..............- thousand troy ounces.. 6,013 6,816 35,7238 
in: 
Mine output, metal contenu n long tons 29,415 28,787 728, 605 
Metal including alloy? do 47 301 $7,116 
Tungsten, mine output, metal content......--------------------------- 1,841 1,845 32,006 
Zinc, mine output, metal content 26,195 46,488 245,792 
NONMETALS 
Cement, hydraulic... ....... 2... 222-2 LL LL LLL L2. 2--- thousand tons 80 115 128 
psum, J ff ³¾ A E e cue Eee 43,613 "o 92,000 
je ³ↄ GG. èͤdddddddddddda dy yd d "T = 
Sulfur, enen iaa anaa ahaa e a 436,219 416,313 3 9,492 
MINERAL FUELS AND RELATED MATERIALS 
Gas, natural: 
Gross productioõotnn l.l... million cubic feet. . 28,409 29,000 82,451 
Marketable production.... do.... r 9,920 r 4,000 1,427 
Natural gas liquids: 
Natural gasoline. ....................- thousand 42-gallon barrels. . NA 95 46 
Liquefied petroleum gas „% do NA 32 48 
Petroleum: 
e ß . at eiu ilia do 14, 759 8,820 13,446 
Refinery products: 
SSOUNG oe os ie e ees E LIE do.... 1,846 1,869 2,174 
Jet fuel 2 ³ÜðWꝛ] ’¹. ͤ ⁰ͥ k·. es Gta cin ems aes do.... 66 99 115 
CCJJC0·Ü˙¹l4iu ß. 8 do 742 799 845 
Distill te fuel oil JJ a See ⁵ ↄ a ³ E mU EP Re EN la do.... 612 541 1 625 
Residual fuel oĩll2LALLLLsLsLsLsSLsssd - LLL L2 2l -- do.... 958 941 ; 
ubricanti- coco cwowcapendueebmccmedecaea 8 do.... 51 47 45 
queues petroleum gas do.... 27 86 50 
(010. AMEDEO 8 do 8 4 4 
Refinery fuel and losses do.... 128 128 97 
Toll eae p e d SEED E eal do.... 4,433 4,565 4,955 
e Estimate. P Preliminary. r Revised. NA Not available. 


1 In addition to the commodities listed, salt and a variety of crude nonmetallic construction materials such 
as clays, stone, and sand and gravel are produced, but information is inadequate to make reliable estimates of 


output levels. 


2 Unless otherwise specified, data shown represent the sum of production by COMIBOL and exports by 


medium and small mines. 
3 Total national exports. 
4 Exports by medium and small mines only. 
5 Contained in zinc concentrates produced by COMIBOL for export. 
¢ Sum of placer production, CO 
and small mines’ exports (in ores and concentrates of other metals). 


` 


IBOL production (in ores and concentrates of other metals) and medium 


7 COMIBOL production plus COMIBOL purchases from other producers plus exports by medium and small 


mines. 


8 Tin content of production from Metabol and Pero smelters plus exports by ENAF smelter. 


? Net exports. 
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TRADE 


Preliminary figures indicated an export 
value of $139 million 2 f. o. b. for minerals 
and $24 million for petroleum. This is a 
decrease from 1970 figures of $33 million 
for the former but an increase of $14 mil - 
lion for the latter. Exports of petroleum to 
Peru and Chile accounted for almost all of 
the increase. 

The value of all exported mineral com- 
modities except zinc decreased, mainly be- 
cause of price declines. Increased quantities 
of tin, tungsten, bismuth, and antimony 
were exported, but prices were lower. Tin 
accounted for 61 percent of the total min- 
eral export value in 1971, compared with 
51 percent in 1970. The tin portion of the 
total export market increased to 47 percent 
from 44 percent in 1970. 


The relation of mineral trade to total 
trade for 1969-71 is tabulated below: 


Value (million dollars) 


Mineral Total 
commodity commodity 
trade trade 
Exports (f.o.b.): 
19699. r 140 r 174 
1970 1172 r 197 
191 er 139 180 
LE c^ (e. i. f.): 
1969 ellus NA P 165 
197 0 3 NA e 159 
1071: esu NA P 166 
e Estimate. v Preliminary. r Revised. 
NA Not available. 


? Where necessary, values have been converted 
from Bolivian dollars (B$) to U.S. dollars at the 
rate of B$11.885 = US$1.00. 


Table 2.—Bolivia: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 
METALS 
Antimony: 
In ore and concentrate 13,149 
Metal, including alloys, all forms 28 
Bismuth, in ore and concentrate 669 
Copper, in ore and concentrate 8,012 
G0l0. ose eee et troy ounces.. 44,072 
Lead in ore, concentrate, and metal 
including alloys, all form 25,252 
Mereur -------- 76-pound flasks.. 67 
Silver, in ore and concentrate 
thousand troy ounces... 6,035 
Tin, in ore and concentrate and as metal 
long tons.. 29,775 
Tungsten, in ore and concentrate 1,841 
Zinc, in ore and concentrate 26,521 
NONMETALS 
222 ꝗñð 4,613 
S ur alomental MN VE ] · A E 36,219 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum, crude 
thousand 42-gallon barrels.. 10,068 


NA Not available. 


1970 

11,576 
NA 

8,853 Ja 


25,756 
1 


4,662 


Principal destinations, 1969 


Mainly to United States. 


Peru 517; United States 149. 
an 4,250; United States 2,099. 
ainly to United States. 


United States 18,880; 3 2,914. 
Mainly to United Sta 


United States 3,718; United Kingdom 1,000. 
Mainly to United cre 


Mainly to United Sta 
Japan 18,291; United "States 7, 972. 


623 
4, 990 


All to Brazil. 
Mainly to Chile. 


United States 6,846; Argentina 3, 222. 


COMMODITY REVIEW 


METALS 


Antimony.—There are an estimated 
2,400 miners employed in the medium- 
mine sector of the antimony industry in 
Bolivia, as well as about 300 small-miner 
groups composed of about 900 partly sea- 
sonal miners. With the exception of Em- 
presa Minera Unificada, S.A. (EMUSA), 
and a few other relatively large producers, 
most of the mines are worked by rudimen- 
tary methods. The grade of the ore mined 


is estimated to be between 5 and 10 per- 
cent metal. Only a few mines recover fines 
by flotation. As a result, a significant 
quantity of low-grade ore is discarded into 
dumps where much of it subsequently oxi- 
dizes and becomes very expensive and dif- 
ficult to recover. 

About 78 percent of the antimony ex- 
ports came from mines in the Departments 
of Potosí and Chuquisaca; the remaining 


22 percent came from mines in the De- 
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Table 3.—Bolivia: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1968 
METALS 
Alumin 
Oxide aud F/ ↄ Q VAS 88 kilograms. . 848 
Metal and alloys, all forms... 2. 2222222222222 LLL M 484 
Arsenic oxide nde ¶ ù⁵ r quaes e 1 
Chromium oxide and hydroxidedõuũeennn t 8 
Copper metal and alloys, all forms................-.--.--....---------------------- +--+ 298 
Iron and steel: 
Pig iron, sponge iron, iron and steel granules, powder and scraassszzzzzz 1 
FerroaloUV8-- 2. hs gn ³ð ͥ eee 635 
Steel, primary // onuanc oe oe eee ⁵ð—Ä EL uut es 42 
teel semimanufactures, common steel: 
Bars, rods, angles, shapes, sections! 9,653 
Plates and shots -s tee oe eee yd 11,890 
Hoop f h dd 108 
Railroad track and accessorie ns 1,400 
„ dd ß 8,016 
Pipes, . ¼ dd ⁊ ⁊ 17,332 
Castings and forgings.. sss k „„ 64 
SM semimanufactures, high carbon and alloy steel „ 1,981 
8 ACE DT ] ͥ &. ] y ; ß x ENTE EUR 19 
%%% ²ĩÜũ ² ² MA Ag eee t a ⁰ d 8 8 
Magnesium metal, all forme unn ü ö m i w „v r᷑ 7 
CC! Add ⁰ VS kilograms 12 
Moros a .;. Mu ͤgygsd x y SD 76-pound flasks. . 10 
Molybdenum metal, all form „„ kilograms. . 179 
Nickel metal, all formmʒwmdAGGũ nw n „«„é„«4éõ „„ „„ 2 
Platinum-group metals, all formen „„ troy ounces 322 
. Silver metal, e ð — maed kilograms 386 
Tungsten metal, ũũãͥſ eu ͥ⁰ ⁰⁰yydſſſ ⁵⁵⁰⁰ y es ROC do 202 
Titan oxide rate yy f d yd K RU E rd 100 
Zine: metal,’ all forma... a a ³ // ³ q d rel c Re Ee E 4 
Other: 
Ashes, slags and residues of metallurgical operations: 
ase nen... e y ñ ẽ iu e NU SEDE 2 
Precious motal- . . e aaa paa kilograms.. 
Alkali and alkali earth metals O`n- 1,018 
NONMBTALS 
Abrasves.nstural..... ceo ee ]·¹¹wm ee ee ee tae ee . e E 7 
ASDOSLON. ooo oo eos e . ß AE EE kilograms. . 115 
ü§ö§ö; ́]; . y y E ERR 6 
Boric acid. do,... ð beteec oes UD das kilograms. . 88 
e uM hydraulic, including Clinker? ꝗ ꝗ ¶ͤUumä SS eise ß QU c aaeuS aS 46,017 
ays: 
ee Mp c Mi pp pp ñ ñ pp né ee n EE 6,137 
Decolorizing ⁵ ³]W]6 0]³ſ¹iiiũ dd y d La E E 15 
( ͤ ͤͤͤ00ĩũÜͤ A ³ↄꝓàAAVAAAVayaſaSſaf.ꝗ/'f! mr y t EE 25 
1111 ͥ ²˙.. ˙ͤ ͤd ⁰mu ð-y ͤ === ae mfßd ß es eee 41 
J a ͥÄ ⅛⁰ ũ yd ms yddꝑ d f x 8 25 
Dintomite: 225-3 vct estes eee ee a ek eke ß E E 
Diamond, industrial._._...._........__._.___-.___.__------- eee eee carats.. 10,000 
Fertilizers, manufactured: 
NICFOgGDOUS ß ß ee dd aaa 1,879 
Phosphatie s aco Iu oc e cu ecc eee RPE Ge cn m e er e A LL LE : 
TOUS 2. czcs ti or AA LE ⁰ypts d d ere M LO ata hrs 
Mhel- -eea cene rc e TT... y 1,354 
Grannite ² berenean o¾m-mn.··. ] ] ] ³ͥ mm ß T 8 
e . . . ß EUR. 88 
Magnason ̃ ͤͤP—TP PP a a a ³d è d ⁰yds y y Le E 60 
/ͤͥõĩͤĩ§C[ĩ ͥ ꝗy D dddßdddßdꝗ5ꝙꝙtꝗ f 8 kilograms 356 
Pigments. mineral. õĩͤĩĩ ]ðÄſſſ/ ³ AA ³ðVW³.¹ b ⁵ ³ ſſſ baw cece ðé K ĩ⅛ð2iui eU eee ES 7 
EUM and semiprecious stones kilograms.. 25 
Sand. ceca ote . y ]ꝗq ggf Li x Ei She AA te 218 
Sodium and potassium compounds, n. e. s., sodium and potassium oxides, and hydroxides 1,024 
ne: 
Dhidneénstohi--c oo 2 ee ꝛ˙¾ ] 8 ͥ ͥ ³˙¹ꝛʃP ⅛ĩͤöö1˙. ˙mA re c cake 10 
)))] ³ ſ ⁰mmmm yyddſ y ⁊ d x ena kilograms. . 48 
ur: 
Elemental- `- ß ß e v ete ee Pe lee 45 
% ſ0ſſ ³⁵ ↄ PP ĩxĩðuſ M MD LI Ld EM E 116 


Talc, soapstone and pyrophyllite. ...... 2.22222 2L Lc LLL „ 22 
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Table 3.—Bolivia: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


MINERAL FUELS AND RELATED MATERIALS 


Asphalt and bitumen, n le sce eck eece 


Carbon black 
Coal, all grades 
Coke, all types 

ases, helium, and other inert 
Petroleum: 


lee. eee LAE 


roducts: 


Refinery 


Gasoline 


1 Less than 14 unit. 


partments of Oruro, Cochabamba, and La 
Paz. 

An agreement was made in April for an 
antimony smelter to be constructed in Bo- 
livia by the Czechoslovakian firm, Skodaex- 
port. The smelter will have an annual 
production capacity of 5,000 metric tons of 
metallic antimony and 1,000 tons of anti- 
mony alloys. It will be located at Vinto, 
near the tin smelter. Full operations are 
scheduled to begin in late 1974 or early 
1975. 

Gold.—South American Placers, Inc. 
(SAPI), continued to mine gold near the 
town of Teoponte. In addition to SAPI, 
there are approximately 23 gold mining 
cooperatives along the  Tipuani River, 
down from about 60 cooperatives 5 years 
ago. The decline is the result of working 
out the placer deposits in the concessions 
along the river and the 10 percent sur- 
charge imposed by the Banco Minero on 
gold purchases. Gaensel Gold Mines and 
Co. has completed a 45-meter shaft to bed- 
rock along the banks of the upper Tipu- 
ani River. The company entered into an 
arrangement with Lipez Mining Co. to ex- 
plore and work about 15 kilometers of the 
placer area along the river near the village 
of Mojotoro. 

Iron Ore.—An agreement to implement 
a plan to investigate the iron deposits of 
Mutün Mountain was signed in November 
by Bolivia's Minister of Foreign Relations, 
COMIBOL, and the United Nations. The 
project, scheduled to take about a year 
and a half and to be completed in 1973, 
will be administered jointly by the Boliv- 
ian Government and the United Nations. 

About 8,200 feet of core holes will be 
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drilled and the escarpments of Mutün 
Mountain will be investigated geologically 
for both iron and manganese. There have 
been reports of small manganese lenses oc- 
curring in the periphery of the deposit. 

In 1970, COMIBOL held an official cere- 
mony dedicating a crushing and washing 
plant at Mutün, although operations did 
not begin until April 1971. The plant has 
a screening and washing capacity of about 
400 tons per day. The plant was estab- 
lished to process 50,000 to 60,000 tons of 
ore to a grade of at least 60 percent iron 
and to determine the transportation cost 
of Mutün ore to smelters in San Nicolas, 
Argentina, and its amenability to the 
sinelting techniques used there. 

Arthur D. Little, Inc., which had a con- 
tract for a feasibility study of the Mutün 
project, reported that the deposit is the 
country's only iron resource of significant 
economic importance. 

Tin.—The three groups of mining enter- 
prises (small, medium, and COMIBOL) 
produced 28,605 long tons of tin-in-concen- 
trate in 1971. Bolivia maintained its posi- 
tion as the world's second largest tin pro- 
ducer. The cost to COMIBOL to mine and 
market tir continued to increase in the 
first half of 1971 to $1.55 per pound com- 
pared with $1.46 for the same period in 
1970. Its total labor force on June 30, 
1970, numbered 21,709, but on the same 
date in 1971, it had grown to 22,999, an 
increase of 1,200. Only four mines made a 
profit in the first half of the year: Hu- 
anuni, the Quechisla Group, and two very 
small mines, the recently acquired Bolivar 
mine which had been under private lease 
and the Kami tungsten-tin cooperative. Ca- 
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tavi, which accounts for about 34 percent 
of COMIBOL'S tin production, broke 
about even during the first half. Catavi, 
Huanuni, and the Quechisla Group pro- 
duced about 61 percent of COMIBOL's 
output. 

Empresa Nacional de Fundiciones 
reported that at the end of the first 
year's operation of the tin smelter at 
Vinto, all its financial obligations to its 
suppliers of tin concentrates and to the 
Central Bank had been paid. The Central 
Bank acted in many cases as ENAF's 
source of financing. The smelter employs 
400 persons. The Government has invested 
$15 million in the smelter including provi- 
sions to facilitate expansion. 

The contract for the smelter, which was 
constructed by Klöckner-Humboldt-Deutz 
of West Germany, called for a production 
capacity of 19,700 tons per year of electro- 
lytic tin of 99.95 percent metal content. 
However, this rate of output will not be 
attained until completion of the second 
and third stages of the project. The 
smelter, which currently has a capacity of 
7,400 tons of tin and 800 tons of tin alloy, 
produced 6,815 tons of refined metal dur- 
ing 1971. 

Bolivia hopes to place at least 30 per- 
cent of the current capacity of the Vinto 
smelter in the Subregional Andean Pact 
market. It is thought that Chile, Colombia, 
Ecuador, and Peru can collectively absorb 
about 2,000 tons per year, affording a fa- 
vorable market for Bolivia’s tin on grounds 
of geographical proximity and the 25-per- 
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cent-lower import duties accorded to An- 
dean Pact countries. 

Bolivia is planning to build four 
volatilization plants to recover tin from 
low-grade mill tailings. In September the 
Subsecretary of Metallurgy in the Ministry 
of Mining and Metallurgy said that the 
use of German technology in the plants, 
which had been under consideration, had 
to be discarded in favor of Soviet technol- 
ogy because the latter would result in a 
higher recovery rate. Under the plan, four 
volatilization plants will be built, one each 
at the Catavi, Huanuni, and Colquiri 
mines, and the fourth at the town of 
Oruro. The Catavi unit, to cost $1.5 mil- 
lion, is scheduled to start operating by the 
end of 1973. Each of the plants will be 
able to treat 150,000 tons per year of tail- 
ings containing from 0.07 to 3 percent fine 
tin. It is estimated that the concentrate 
will have a grade of 50 percent. Final 
processing will likely be done at the Vinto 
smelter. Engineers from the U.S.S.R. were 
in Bolivia at yearend planning the con- 
struction of the new facilities. 


In January, IMPC, a subsidiary of Har- 
vest Queen Mills of Dallas, Tex., lost its 
operation for treating tailings from the 
Catavi mine through nationalization. 
Under terms of an agreement worked out 
in December to compensate the company 
for loss of its mill and dredge operation, 
COMIBOL paid IMC $1,447,066. The 
firm will renew operations as a mixed 
company, with COMIBOL controlling 55 
percent. IMPC agreed to share its technol- 


Exports of tin by grade, group, and company, 1971 


(Kilos of contained tin) 


Grade COMIBOL 
% se ee ⁰⁵ an 243, 266 
If ² ¹ mm 8 3,0 
111 8 1,255,694 
20-2D. occu heise y m E 1,175,380 
20-00 Lc mfr e 8 665,27 
e ß tem C 602, 386 
Jööõõĩͤͤĩ⁵ð eee ee oma eis 1,565,940 
40 455 1,921,794 
45-50... oov LL erm 8,187,908 
DU-BB ooo os ml pi a psa 3,097, 684 
SS ˙ð˙A⁵; ͥ ⁰⅛⁰ . eee 979, 186 
60-6 25,929 
65-70 » 
70-8000 ee zt 
Over 9999 e" 
Otel «cocci Soe rue 14,722,777 


1 Banco Minero de Bolivia (BAMIN). 
Source: Ministerio de Mineria y Metalurgia. 


Medium BAMIN! Other Total 
mines (small) 
16 , 404 2,517 4,940 267, 127 
a 17,482 1,300 21,813 
564,079 897,976 85,570 2,758,219 
1,348, 930 314,81 — 2,889,127 
61,524 13, 064 — 1,589,867 
106,819 8,698 E 17, 
453, 883 269 , 554 -. 2,289,877 
474,909 597,328 n ,994, 
432,325 938 , 739 -. 4,558,972 
846,370 582 , 752 -. 4,026,806 
22, 890 49, 216 ae 1,050,792 
206,345 is M: 31,674 
155,631 2 M 155,681 
9,846 E 8,035 12,881 
= -. 6,811,356 6,811,856 
4,999,455 3,692,143 6,862,201 30,276,576 
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Table 5.—Bolivia: Exports of tin, by group 
(Long tons of contained tin) 


Group 


Tin in concentrates: 
Corporación Minera de Bolivia (COMIBOL) 
Medium-size mines 
Banco Minero 
Smelter products: 
Refined metal and solder 
Volatilization products 


P Preliminary. 


ogy and assist in obtaining financing for 
expected expansion of the operation. At 
the end of 10 years, all installations will 
pass to COMIBOL. 


Zinc.—On April 30, COMIBOL took 
over the operation of the Matilde zinc and 
lead mine. It was planned that the 100,- 
000-metric-ton-per-year output of zinc con- 
centrate would be sold to the Japanese 
company Kanematsu Gosho, but the com- 
pany was unable to proceed with mineral 
concentrate purchases. It was reported that 
Intermill Products Corp. a U.S. company 
with ties to Philipp Brothers Corp., one of 
the partners in the Matilde Mine Corp., 
agreed to buy Matilde’s total annual pro- 
duction of about 80,000 tons of zinc con- 
centrate. 


Instead of seeking direct contracts for 
the construction of its planned zinc 
smelter, Bolivia had decided to call for 
bids from international firms in early 1972. 
The call was to be made on the basis of 
three reports: (1) a U.S. S. R. study that is 
currently underway, (2) a study by the 
Yugoslav company Rudis, and (3) a study 
made by Mina Matilde. 

A zinc smelter will constitute a signifi- 
cant advance for Bolivian metallurgy be- 
cause the sulfuric acid byproduct will be 
used to leach copper ores, of which there 
are large reserves in various parts of the 
country. 


MINERAL FUELS 


Petroleum and Natural Gas.—Crude pe- 
troleum production increased to 13,446,449 
barrels in 1971 or 52 percent over 1970's 
production of 8,820,259 barrels. Petroleum 
exports also increased from 4,662,004 bar- 
rels in 1970 to 8,447,217 barrels in 1971. 
These increases were the result of short- 
term sales contracts made by Yacimientos 
Petrolíferos Fiscales Bolivianos (YPFB) 
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with Peru and Chile and increased exports 
to Argentina. 

Petroleum exports to Argentina, Peru, 
and Chile, and those purchased by Gulf 
Oil Co., amounted in barrels, to 3,902,366, 
2,914,835, 831,727, and 798,289, respectively. 

By the end of 1971, YPFB, through the 
Santa Cruz, Bolivia-Arica, Chile, oil pipe- 
line, was exporting 15,000 barrels per day, 
of which 5,000 barrels went to Chile and 
10,000 barrels went to Peru; Argentina in- 
creased its petroleum purchases to approxi- 
mately 15,000 barrels per day through the 
6-inch pipeline extending from Santa 
Cruz-Camiri, Bolivia, to the border town 
of Pocitos, Argentina. The last negotiated 
price for oil by YPFB in 1971 with the na- 
tional petroleum companies of both Peru 
and Chile was $2.75 per barrel, but was 
subject to change in 1972 with the agree- 
ment of both seller and buyer. The price 
of oil exported to Argentina remained at 
about $3.05 per barrel. 

On September 23, 1971, negotiations 
were completed with the International 
Bank for Reconstruction and Development 
(IBRD) and the Inter-American Develop- 
ment Bank (IDB) for a loan to finish the 
24-inch gas pipeline from Santa Cruz to 
Pocitos, Argentina. Contracts were signed 
with IBRD for a loan of $23.25 million 
payable in 20 years at 6.5 percent annual 
interest, and with the IDB for a loan of 
$19.0 million payable in 20 years at 8.0 
percent annual interest. Bolivia also as- 
sumed the BOGOC debt of $14.0 million 
to the New York State Common Retire- 
ment Fund, which was used for starting 
construction of the pipeline, bringing its 
total cost to $56.25 million. The gas pipe- 
line construction was reinitiated in July 
1971 by Williams Brothers Overseas Com- 
pany Ltd. The pipeline was scheduled to 
be finished by the end of April 1972, and 
gas sales to Argentina were to begin either 
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in April or May 1972. Gas sales to Argen- 
tina for the first 7 years are expected to 
reach an average of 141 million cubic feet 
per day, after which the gas exports will 
be increased to 159 million cubic feet per 
day for the remaining 13 years. 

YPFB's drilling operations declined in 
1971 to four completed exploration wells, 
compared with 10 completed in 1970. De- 
velopment wells drilled in 1971 numbered 
14, compared with 23 drilled in 1970. 
Total footage drilled in 1971 was 173,423 
feet—54,234 feet in exploration and 119,423 
feet in  development—compared with 
174,862 feet in 1970. YPFB finished devel- 
oping the La Peña field by drilling 11 
wells in 1971. Exploration drilling on the 
Altiplano close to Vilque was postponed 
until 1972. Drilling was to have begun on 
a stratigraphic well in August 1972 about 
6,600 feet deep on a large structure report- 
edly discovered by seismographic work. 


On October 6, 1971, the Minister of En- 
ergy and Hydrocarbons stated that a draft 
was being prepared of a new Petroleum 
Code that would permit private risk capi- 
tal to participate in the exploration and 
development of hydrocarbon fields and in 
the production of hydrocarbons. Petroleum 
and natural gas concessions would no 
longer be issued, but YPFB would be al- 
lowed to enter into contracts with private 
companies for the exploration, develop- 
ment, and production of hydrocarbons. 


Gulf Oil Co. is receiving compensation 
from all petroleum-condensate exports 
from ex-Gulf fields by YPFB and will re- 
ceive a greater amount per year when 
YPFB begins its natural gas sales to Argen- 
tina. In 1970 Gulf received for expropria- 
tion indemnification $1,048,470 or 35 per- 
cent of the value of the sales by YPFB of 
1,331,391 barrels of petroleum. In 1971 
Gulf received from  Bolivia' s petroleum 
sales, indemnification amounting to 
$2,196,124 and also received from YPFB, at 
the rate of $0.38 per barrel exported, 
$1,525,082 to cover part of the debt owed 
by YPFB to Gulf. 

The Director of the Direccién General 
de Petróleo (DGP) stated that YPFB’s re- 
coverable reserves of petroleum-condensate 
and gas were 200 million barrels and 2.1 
trillion cubic feet, respectively, on Decem- 
ber 31, 1971. The La Peña field, now fully 
developed, is estimated to contain 30 mil- 
lion recoverable barrels of petroleum. 
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According to Gulf’s estimate of January 
1, 1969, the Caranda, Rio Grande, and 
Colpa fields, after subtracting production 
through December 31, 1971, would contain 
a proven reserve of 143 million barrels. 
The development of La Peíia field in 1971 
increased these reserves by an additional 
30 million barrels, to 173 million barrels. 
The 27-million-barrel difference is attrib- 
uted to recoverable reserves claimed by 
YPFB in its original fields. 

Proven natural gas reserves on December 
31, 1971, in the Caranda, Colpa, and Rio 
Grande fields totaled 2.1 trillion cubic feet, 
which is comparable with the 2.3 trillion 
cubic feet estimated by Gulf in October 
1969. YPFB estimates that the indicated re- 
serves for the Yapacani, Almendro, La 
Peña, Palmar, and Santa Cruz fields are 1.5 
trillion cubic feet. 

In November 1971, YPFB finished en- 
larging the refinery at Cochabamba from a 
treatment capacity of 8,000 barrels to 
13,000 barrels of petroleum per day. Full 
capacity of 15,000 barrels of petroleum 
input is expected in 1973. The policy of 
YPFB is to have two relatively large refin- 
ing centers in Bolivia, one in Cochabamba 
and the other in Santa Cruz. 

Total petroleum processed in Bolivia's 
refineries in 1971 averaged about 13,600 
barrels per day for a total of 4,954,510 bar- 
rels in 1971. : 

Petrochemicals.— The Andean Pact coun- 
tries have not yet clearly defined Bolivia's 
roll in the manufacture of insecticides, pes- 
ticides, and plastics. YPFB reportedly will 


Table 6.—Bolivia: Crude Petroleum 
by company and field 
(Thousand 42-gallon barrels) 


Company and field 1970 1971» 
Yacimientos Petrolíferos 
Fiscales Bolivianos: 

SMI oe ects 1,076 958 
Tatarenda____._______-_ 381 129 
Monteagudo. .........- 1,682 3,046 
El Toro 96 74 
Bermejioo 123 99 
Camatindi............. 36 30 
El Tigre 6 13 
San Alberto 1 m 


8,401 4,949 


F 5,419 


8,820 


8,498 


Grand total 113,446 
P Preliminary. 
! Data may not add to total shown because of 
independent rounding. 
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Table 7.—Bolivia: Consumption of 
petroleum refinery products 
(Thousand 42-gallon barrels) 


Product 1970 1971 

Gasoline, aviation 98 109 
Gasoline, motor 1,748 1,797 
Kerosine.......... 2 2 22... 771 825 
Diesel oil. - -.-____.-__________-_- 608 663 
Fuel oll 651 714 
Lubrican tee 50 51 

3222 SEEP EM n 85 94 


1 Figures refer to actual civilian and military con- 
sumption tbrough sales to consumer, and including 
YPFB consumption. 

2 Imports. 


be allowed to have a monopoly in the 
manufacture and marketing within the 
Pact of certain types of insecticides and 
pesticides, but YPFB is not sure that the 
countries will agree to give Bolivia a mo- 
nopoly in the manufacture and sales of 
certain types of plastics YPFB could pro- 
duce. 

The project to construct a combined ex- 
plosive and fertilizer plant in Santa Cruz 
depends largely on marketing the fertilizer 
in neighboring countries. No foreign mar- 
keting arrangements for fertilizers have 
been reached that would enable YPFB to 
construct the plant. Two mixed commis- 
sions of Bolivian and Brazilian personnel 
were created to study the utilization of 
natural gas for industrial projects in both 
countries and to supply liquid petroleum 


151 


gas and refined products to Brazil's Mato 
Grosso area. 

Some of the important Supreme Decrees 
(S.D. and Decree Laws (D.L.) passed in 
1971 affecting Bolivia's petroleum and gas 
industry are as follows: 

S.D. Number 09566, February 8, 1971— 
Ratifies the contract between Bolivia and 
BOGOC signed on September 11, 1970, 
fixing the amount of indemnification to 
Gulf (on debts not included in the indem- 
nification for expropriation) . 

S.D. Number 09601, February 24, 1971— 
Approves and ratifies consolidated debt of 
YPFB to Gulf of $9,708,439. Also approves 
and ratifies debt to Gulf of $1,364,612 for 
advance tax payments and guarantee de- 
posits. A total of $11,073,051 will be paid 
by the sale of oil from the Caranda, 
Colpa, and Rio Grande fields. This total 
sum is not included in the $78 million 
that Bolivia owes Gulf for the expropria- 
tion of its properties. 

S.D. Number 09665, April 19, 1971—Au- 
thorizes YPFB to sign contracts with Wil- 
liams Brothers and  Ferrostah] AG. 
regarding the reinitiation of work on the 
gas pipeline from Santa Cruz to Argentina. 

D.L. Number 09667, April 19, 1971—Lev- 
ies tax of 11 percent of total construction 
costs in petroleum industry for all future 
construction work by national or foreign 
companies. 
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The Mineral Industry of Brazil 


By Frank E. Noe 


The Brazilian mineral industry in 1971 
marked the sixth consecutive year of con- 
tinued upward trend by appreciable in- 
creases in production, development, and 
prospection for mineral raw materials. The 
Amazon Basin, virtually untouched, is now 
moving into focus as one of the most 
promising undeveloped mineral provinces 
in the world. Among those engaged in ex- 
ploration with a broad countrywide objec- 
tive is the Cia. Vale do Rio Doce (CVRD) 
and the State Minerals Resources Explora- 
tion Co., Cia. de Pesquisa de Recursos 
Minerais (CPRM). Overseas participation 
in exploration is represented by many 
mining companies from the United States, 
Canada, Australia, West Germany, France, 
England, Switzerland, Japan, and elsewhere. 

The increased attention allotted to Brazil 
in general and the Amazon in particular 
ig due to a combination of a number of 
factors. Political instability and intense na- 
tionalism in Peru, Chile, and Bolivia have 
retarded foreign interest in new mining 
ventures in those countries. Brazil has capi- 
talized on this situation by offering tax 
and investment incentives and by opening 
up prime territory to private development. 
Government support of exploration in the 
form of mapping projects, geological stud- 
ies, and aid from CPRM, has also aided 
in the development of a mining boom. 

In September, the Brazilian Government 
published its first National Plan for Eco- 
nomic and Social Development for 1972-74, 
a document which outlines concisely the 
Government’s development strategy and 
goals over the next 3 years. Two of the 
principal goals are to sustain an economic 
growth rate of between 8 and 10 percent 
and to reduce the rate of inflation to 
around 10 percent by 1974. In the invest- 
ment program to be undertaken over the 
period covered by the plan, high priority 
is given to education, agriculture, housing, 
and health and sanitation, all areas of high 


social impact. In the area of industrial 
development, public and private expendi- 
tures are expected to reach $5.1 billion, 
including $1.2 billion for steel and $900 
million for chemicals and petrochemicals. 
In addition, investments of the public and 
private sectors in the minerals industries 
are projected at $550 million, with Federal 
expenditures for research on mineral re- 
sources to be an additional $72 million 
exclusive of prospecting for petroleum but 
with $25 million for uranium prospecting. 

Among the goals to be reached by 1974 
are the following installed capacities: steel, 
11.2 million tons; aluminum, 120,000 tons; 
zinc, 30,000 tons; tin, 15,000 tons; and ce- 
ment, 17.5 million tons. Production of iron 
ore is to be increased to 76 million tons 
with iron ore exports to reach 65 million 
tons. Production of manganese ore is pro- 
jected to 2.3 million tons with exports of 
2.1 million tons. Production of fertilizers 1s 
to increase from 212,000 tons in 1970 to 
820,000 tons by 1974. A 50-percent increase 
in petroleum refining capacity, to 283 mil- 
lion barrels, has also been projected. 

These goals indicate orders of magnitude. 
For the public sector they are, in general, 
minimum values to be reached; for the 
private sector they have been considered 
merely indicative of the outlook for growth 
of the sector in the light of approved in- 
centives. 

The Brazilian economy continued to 
thrive during 1971 as indicated by estimates 
of the Brazilian Government that the gross 
national product (GNP) increased by 11.3 
percent to approximately $40 billion. Suffi- 
cient data were not available to develop the 
total value of all minerals produced, but 
the industry's contribution to the GNP will 
probably remain consistent with former . 
years at slightly under 2 percent. 

Decree Law 1173, issued in June, revised 


1 Supervisory physical scientist, Division of Non- 
ferrous Metals. 
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Article 10 of the mineral sole tax of Octo- 
ber 21, 1969. The decree significantly in- 
creases the tax on minerals for domestic 
use but leaves the tax essentially unchanged 
for those minerals destined for export. 
Decree Law 5740, issued in December, 
creates a mixed Government-private com- 
pany, Cia. Brasileira de Tecnologia Nuclear 
(CBTN), to operate under the Comissáo 
Nacional de Energia Nuclear (CNEN) in 
certain commercial aspects of nuclear en- 
ergy. The stated objectives of CBTN are (1) 
to prospect and mine nuclear and asso- 
ciated mineral deposits through the CPRM 
by way of service contracts; (2) to promote 
the development of nuclear energy, through 
research, studies, and projects on (a) treat- 
ment of nuclear and associated minerals as 
well as production of fuel elements and 
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other materials of interest for nuclear en- 
ergy; (b) installations for enrichment of 
uranium and for reprocessing of irradiated 
nuclear fuel elements; (3) to promote the 
gradual assimilation of nuclear technology 
by the national private industry; (4) to con- 
struct and operate installations for treat- 
ment of nuclear and associated minerals, 
and installations devoted to the enrichment 
of uranium. CBTN will have its headquar- 
ters in Brasilia and a capital of $18 million. 
CNEN will maintain at least 51-percent 
control of the voting shares of CBTN. The 
company will be directed by a Board of 
Executive Directors consisting of a president 
and up to six directors. The president of 
the CNEN will be the president of CBTN. 
Only Brazilians can be directors or mem- 
bers of the fiscal council of the company. 


PRODUCTION 


Mineral and metal production in 1971 
recorded gains in many commodities. Note- 
worthy was the improved output of alu- 
mina, aluminum, iron ore, ingot steel, lead, 


Table 1.—Brazil: 


manganese ore, zinc, fertilizer materials, 
magnesite, and crude petroleum. Table 1 
shows mineral production for the years 
1969 through 1971. 


Production of mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 1971 » 
METALS 
Aluminum: 
Bauxite, gross weight. |... .. 2 2 2 LLL LL cL Ll LL LL c Lll ll... r 962,058 500,000 538,600 
AIUmii8. ———.ocaemcdcitecewmsecP ³˙ 5m edic cm 87,000 118,600 166,800 
D ˙ m(ê-G.—————W.! MMePLR ST PAO E S r 42,545 57,199 80,625 
ANGIMONY rſffſ/ſ/ͥ//ſ///ſ ⁰⁰ͥꝗyd d 104 43 2 
Ä ccc hee sete see soe 88 300 298 148 
Beryllium, beryl concentrate, gross weight 8,596 8,333 2,500 
Chromium, chromite, gross weight r 18,353 27,614 e 28,000 
Columbium and tantalum ore and concentrate, gross weight: 
Columbitgt!- ß ß ee oe AK 69 41 68 
h "S 203 209 290 
Poel IE ex dae nda ce da unies 8,663 13,285 6,094 
Copper: 
ine output, metal content r2,984 8,840 5,100 
Metal, smelter (blister ꝛꝛꝛꝛꝛꝛ 22222 2222 L lll LLL LLL 2222-22 8,250 44,643 3,900 
Gold d le I eet is ces troy ounces.. 176,925 171,331 157,378 
Iron and steel: 
Iron ore and concentrate thousand tons.. 227,157 e 40,200 e 42,700 
Pig iron excluding ferroalloy ggg do.... 8,717 4,205 4, 787 
Ferroalloys: 
Ferrochromium. mn 2,221 5,871 10,186 
Ferrocolumbium mmm „128 1.921 475 
Ferromangan ese r 39,343 42,460 72,217 
Poel ³ dud LE 5,831 11,144 11,124 
,, ß . aL E 18,891 18,878 11,451 
Silicomanga nee 8, 276 15,282 18,482 
Other... 21.2.22. 250 (0L ⁰⁰⁰ͥ⁰ ⁰=x cnr 695 65 521 
Totals uoc utar UAM ² - k mk uU te r 76,885 96,207 125,456 
Steel, raw, excluding casting thousand tons 4,925 5,390 ,997 
Steel semimanufactures 222 2 LL LLL LLL LLL cse sss 2r do.... r 3, 857 8,984 4,612 


See footnotes at end of table. 
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Table 1.—Brazil: Production of mineral commodities 1—Continued 


(Metric tons unless otherwise specified) 
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Commodity 1969 1970 1971» 
METALS—Continued 
Lead: 
Mine, output, metal content 27, 593 27,578 28 ,302 
Metal, smelter, primar 2 eee r 16,438 19,184 25,646 
Manganese ore and concentrate (marketable), gross weight 
thousand tons... 1,691 1,880 2,602 
Nickel: 
Mine output, metal content e... ... 222 Lc ee 1,700 2,900 2,800 
Ferroalloy, nickel content.. r 1,384 2,714 2,587 
Rare earth, monazite concentrate, gross weight 1,999 2,308 1,363 
Sid SNC thousand troy ounces. . 860 35 624 
in: 
Mine output, metal content long tons r 3,031 e 8,268 e 8,199 
Metal, smelter, primar do.... r2,756 3,156 e3,150 
Titanium: 
Ilmenite concentrate, gross weight 20,283 20,644 9,894 
Rutile concentrate, gross weight 9 234 117 
Tungsten, mine output, metal content 868 1,156 1,398 
inc: 
Mii os ee mv ⁊ = Ua E: 5, 400 12, 600 e 12,600 
ü A ß dd mt A E ees r 4,418 8,574 e 10,500 
Zirconium concentrate, gross weight: 
J%000%%ẽ uerum es ee ³oW.¹¹¹AA ie Lr E Ea 8,129 8,838 4,168 
Baddeleyite-caldesite MONEDAS SPICE CURE eRe eT ETE TERES 385 229 328 
NONMETALS 
Abrasives, natural n.e.s., corundum and eme 2,740 2,998 e 3,000 
Asbestos, Ta haa es tg Sa ga re leh te DE EE 18 ,000 16,000 20,000 
Fl "PT 44, 000 25, 600 „659 
Cement, hydraulic (including pozzolanic) ) thousand tons. . 7,824 9,002 , 802 
Diamond: 
)) ͥ ⁰Ü·’ AAA. T thousand carats. . 160 160 160 
Industrial. 2 ⁵ a ⁵ ⁵¼ͤ“9eöv 8 do 160 160 160 
%% ·˙¹Aũ˙ͤ³ↄↄↄ A ee do 320 320 320 
Fertilizer materials: 
Crude phosphates, phosphate rock (includes apatite) ) r 147,000 174, 002 219,050 
Manufactured, nitrogenous, gross weight 88,909 87,583 78, 268 
F ⁰˙ſnꝗdſſdſſ uaa y y 35, 000 35, 000 40, 000 
Graphite, als,, 8 e 2,250 2,500 2,783 
Gypsum and anhydrite, erude dk r 285,644 » 290, 000 e 290,000 
Line-out s rabeztlzeseucuadu du e tL D kee thousand tons 11,731 e 1, 800 e 2,000 
Lithium we eee ol ee occas dececess 1,550 10 3,651 10 6, 348 
%%%%%%%////ù ]⁰⅛”ßV ⁰ dd mt ⁵⁰ acido eau ses s 180, 000 235, 000 269, 000 
Mica, all grades ::! i : 2,403 
Precious and semiprecious stones, except diamond: 
ll! 595 904 791 
Other stones, uncut MMM 460 872 1,078 
Quartz, crystal, all graden. 8,826 5,908 4,588 
Salt t ⁵ ð ſ⁵ð mhk ³ y 88 thousand tons 1,630 1,823 1,477 
Stone, n. e. s.: 
Dimension ne ii K e iE 49,832 NA NA 
Crushed and broken, dolomite. ............. 222 2 2 2222 ..- 706, 534 NA NA 
Sulfur, elemental. byproduct MOSS UNDEOMN dudña 7,250 8,950 9,200 
jj) nno o i ee ee te ae 125,060 e 130,000 e 130,000 
Weill“. ði⁊ Le EE e 4,240 4, , 
MINERAL FUELS AND RELATED MATERIALS 
Carbon dr td px ß ND——ne 49,500 48,800 57,100 
8815 bituminous (washed thousand tons 2, 436 2,867 „491 
oke: 
Metallurgicalaaal ns do 1. 507 1,615 1,345 
G % f Vg EE ded ee meee do 178 18 e 162 
88: 
n all types million cubic feet. 12,996 14,196 13.349 
atural: 
Gross withdrawal... ............-.. .. 2222-2. lll... do D os 44,080 44,638 41,566 
Marketed production 8,000 8,000 ,900 
Natural gas liquids. -------------------- thousand 42-gallon ia 925 956 1,373 


See footnotes at end of table. 
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Table I.—Brazil: 


MINERALS YEARBOOK, 1971 


Production of mineral commodities 1—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 1971 » 
MINERAL FUELS AND RELATED MATERIALS—Continued 
Petroleum: 

G c see os eee eee thousand 42-gallon barrels 63, 045 59,969 62,000 

Refinery products: 
S ſ¼ui.. Be sees do.... 53, 591 60,083 64,306 
Ir ⁰yd ouem A do.... 4,420 5,143 5,670 
/ ³⁰ / td ue ig wee iens do.... 4,977 4,887 4,501 
Distillate fuel olill“wdpͥͥͥ UD FM, do 40, 026 43,827 44, 555 
Residual fuel oil......... 222 22222222 c LLL 22 cc 2.- do.... 54,967 54,763 62,354 
Lubricants........ sss do.... 64 45 16 
Other- cesena atleast e d do 6,820 6,794 6,332 
Refinery fuel and losses do.... 7,556 10,589 6,154 
Total. d ese eke do.... 172,421 186,131 193,888 

e Estimate. P Preliminary. r Revised. NA Not available. 


1 In addition to the commodities listed, molybdenite, feldspar, and a variety of crude construction materials 
(common clay, sand and gravel, and stone) are also produced, but output is not reported and available informa- 
tion is inadequate to make reliable estimates of output levels. 

2 Includes small quantity of metal contained in antimonial lead. 


3 Exports. 
Includes secondary. 


š Officially reported and estimated. Much placer gold produced eludes statistical coverage. 


* Excludes castings and forgings. 


7 As reported by one major producer in Brazil. Asbestos is produced in three other States, but data are not 


available. 
8 Includes both ore and concentrate. 


°’ By far the larger part of Brazil’s diamond 5 is not reported statistically: hence the estimates 


tabulated are based only on very general mark 


information. 


10 1970—of which 2, 500 metric tons petalite exported; 1971—petalite exported. 


TRADE 


In terms of value, there was no impor- 
tant change in the direction of foreign 
trade. The United States remained Brazil's 
principal supplier as well as the best cus- 
tomer for Brazil's exports. Western Ger- 
many ranked second for both imports and 
exports. Detailed trade statistics for 1971 
are not available but in 1970, mineral and 
metal exports accounted for 15 percent of 
total exports while imports of minerals and 
metals accounted for 29 percent of all 
imports. 

Iron ore exports, valued at $237.3 million, 
were the highest ever recorded for that 
commodity, and in terms of value ranked 
second after coffee. Manganese was the 
ninth ranked raw material export with a 
value of 537.7 million. In comparison, im- 
ports of crude oil alone were valued at 


$403.4 million and, in addition, $72 million 
was expended for refined petroleum prod- 
ucts. 

The following table shows total visible 
foreign trade compared with trade in min- 
eral and metal commodities for 1968, 1969, 
and 1970: 


Value (million dollars) 


Mineral Total 
commodity commodity 
trade trade 
Exports 
9888.«ö; 177 1. 881 
o ³o·W»-⸗ 245 2,911 
1910: ceo eae 423 2,739 
Imports: 
183838 8 598 2, 132 
1909... 663 2,265 
1910 oe eee he 823 2,849 
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Table 2.—Brazil: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum: 
Bauxite and concentrate............. 
Oxide (alumina) and hydroxide....... 
Metal including alloys: 
Unwrought 
Semimanufactures 
Antimony, metal, eru lle 
Beryl, ore and concentrate 
Chromium, ore and concentrate 
Columbium and tantalum, ore and concen- 
trate: 
Columbite and tantalite 
Pyrochlore........................- 


Copper, metal, including alloys........... 


Iron and steel: 
Ore and concentrate. thousand tons... 


Metal: 
p E 
Pig iron and similar materials 


Ferroalloys: 
Ferromanganesee 
Ferrosili con 


Ferrocolumbium 
Ferronick el 


Other ferroallo ys 


Steel: 
Primary forms, ingo 
Semimanufactur es 


Lead, ore and concentrate 
Manganese, ore and concentrate 


Rare-earth metals, ferrocerium. kilograms. . 
Tin metal and alloys, unwrought 
long tons... 
Titanium oxide 
Tungsten: 
Ore and concentrate 
Metal, including alloys, all forms 
kilograms . 


Zinc, metal, including alloys. ............ 
Zirconium and hafnium, ore and concen- 


Ash and residues, containing nonfer- 
rous metall 
Metals, including alloys, all forms 


NONMETALS 
Abrasives, emery and corundum 1.......... 
BI: eet oes 
„ . toe 


Clays and products: 
Crude n. e. s., kaoli nnn 
Products, refractor // 
Diamond: 
Gem, uncut and cut, but unset 
carats.. 


e cece soe d a E 
Fertilizer materials, manufactured 
r Lee eles 
Graphite 


See footnotes at end of table. 


1969 


2,720 
156 


160 
10 


3,596 


272 
5,741 


358 


21,478 


r 468 
49,877 


117,750 


211.317 


4.000 


860,619 


98 
1,000 


r25 

r1 
1,335 
18,292 
1,412 
825 
1,697 
25,210 
21,945 
523 
10,337 


1970 


27,943 


463 


165, 842 


4,570 
1,417 
2.920 
7,400 
2,011 


212.137 
374,162 


4,500 
1,588,079 


1 
2,000 
1,051 

6 


1,640 
1,874 
103 


Principal destinations, 1970 


Uruguay 1,900; Argentina 1,510. 
Mexico 128; Argentina 74. 


Mainly to Paraguay. 
Do 


Chile 7; Colombia 7. 
Mainly to United States. 
All to Argentina. 


United States 184; Netherlands 31. 

West Germany 1,830; United States 1,750; 
United Kingdom 1,675; Belgium-Lux- 
embourg 1,200. 

Belgium-Luxembourg 380; Uruguay 228; 
West Germany 207. 


Japan 7,086; West Germany 6,846; Bel- 
gium-Luxembourg 1,987; United States 
1,849; United Kingdom 1,580. 


Argentina 260; Sweden 102. 
diy 133 People's Republie of China 
20, 249. 


Venezuela 3,899; Colombia 500. 

Venezuela 1, 325; Uruguay 90. 

Netherlands 930; United Kingdom 800; 
Argentina $15. 


Japan 3, 761; Belgium-Luxembourg 1, 632; 
Netherlands 678. 

United States 909; Netherlands 550; Swe- 
den 187. 


Argentina 172,949; Uruguay 12,072. 
Algeria 106,444; Argentina 80,876; Spain 

27,170; Uruguay 22,117. 
All to United States. 
United States 702,292; 

238,294; Canada 135,249. 
Mainly to United States. 
All to Argentina. 


Argentina 553; United States 320. 
All to Switzerland. 


Netherlands 1,026; West Germany 340. 
United States 952; Switzerland 468; Argen- 


tina 292. 
Mainly to Belgium-Luxembourg. 


Netherlands 


Netherlands 20; West Germany 20. 


Mainly to Belgium-Luxembourg. 
Mainly to Sweden. 


Apa 1,291; Mexico 572; Colombia 
136. 

ree 12,196; Trinidad and Tobago 
Bolivia 970; Paraguay 186. 


Uruguay 1,400; Chile 100. 
Mainly to Paraguay. 


United States 16,325; Netherlands 3,140. 
United States 19,140; Netherlands 3,105. 
All to Sweden. 

Mainly to Paraguay. 

Netherlands 11,000; United States 9,650. 
Switzerland 8; United States 2. 
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Table 2.—Brazil: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 
NONMETALS— Continued 
DMG) eos . Euer 13 15 All to Paraguay. 
Magnesitee9 „k 10, 945 17,513 ur 4,280; Spain 4,100; France 
Mica, all form 1,779 2,027 Norway 750; United States 684; West 
Germany 300. 


Precious and semiprecious stones 
kilograms.. 460,258 756,721 United States 834,086; West Germany 


,646. 
OG a oo ee i 1 7 All to Paraguay. 
Stone, sand and gravel: Dimension stone: 
Crude and partly worked 12,185 14,029 Taly 6,777; United States 2,653; Japan 
Wi o aNG 1,390 1,458 Mainly to Argentina. 
GM ³ 8 67 m 
Talc, steatite, soapstone, and pyrophyllite. . 726 597 Colombia 545; Argentina 50. 
Other nonmetals, n.e.s.: 
Agate, rough... .........- kilograms.. 595,077 904,109 United States 339,149; Japan 310,845; 


West Germany 114,318. 
Lithium mineral: 


Spodumene...................- 50 FS 
Ort A daana 1,500 8,651 Netherlands 3,050; United States 301. 
Quartz crystal: 
Electronic and optical grade 75 176 "p 5 38; United States 
taly 
Olf ue RREOERA TE WEGE Ed 3,751 5,732 West German 2,014; Japan 1,629; France 
895; United Kingdom 621. 
Slag, not metal bearing 295 101 Mainly to Belgium-Luxembourg. 
Othart.. |... cacae:coueuisueu uie 10 29 Mainly to United Kingdom. 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black. ..............-...--..-.-- 1,101 1,122 Uruguay 991; Chile 127. 
Coal, coke and lignite..................- ds 10 All to Paraguay. 
Petroleum: 
Crude and pany refined 
usand 42-gallon barrels. . za 479 All to Bahamas. 
Refinery products: 
Keros ine do r 805 888 All to Trinidad and Tobago. 
Distillate fuel oil. ........- do r 220 877 Netherlands Antilles 536; Argentina 340. 
Residual fuel oil.......... do.... zc 4,750 Netherlands 1,742; N etherlands Antilles 
7 1,008; United States 653. 
Lubricants. ............- do.... (3) (3) Mainly ‘to Sweden. 
Ol sce odo do 16 45 Mainly to Argentina. 


r 


d. 
1 Excludes diamond and rough agate. 
? Includes material not identified by commodity in source and commodities not listed separately in table. 
3 Less than 14 unit. 


Table 3.—Brazil: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 
METALS 
Aluminum: 
Bauxite and concentrate — 1,616 All from Surinam. 
N (alumina) )))) 1,084 1,118 West Germany 651; United States 400. 
etal: 
S%0)§Ü[—ꝛ:“ ² §m A m -MMM 8 8 All from United States. 
Unwrought. tr 49,271 28,437 United States 15,965; Canada 7,012. 
Semimanufactures 4, 929 4,114 France 1, 411; Belgium-Luxembourg 895; 
United States 871. 
Antimony: 
Ore and concentrate 185 96 Peru 91; Austria 5. 
Metal, including alloys, all forms 259 49 Mainly from Denmark. 
Arsenic, trioxide and regulu s 279 492 ES 137: Sweden 127; West Germany 
Bismuth, metal, including alloys, all 
, EX kilograms. . 11,508 14,067 Mexico 9,250; United States 2,008. 
Cadmium metal, including alloys, all 
IOINB..-.--. E E E E do.... 68,644 45,172 Mexico 40,618. 
Chromium 
Gho mite 7,324 8.245 En ppm 7,600; Republic of South 


Metal, including alloys............ 12 15 J "pant 8; United Kingdom 3; United States 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS—Continued 

Cobalt: 

Oxide and hydroxide 

Metal, including alloys, all forms... 
Columbium and tantalum, metal 
Copper: 

Copper sulfate. .................- 

Metal: 


Sers 
Unwrought: 
Refined, unalloyed.......... 
AllOyB.- -lll2s22seceosnao 
Semimanufactures 
Gold, metal, unworked or partly worked 
troy ounces... 
Iron and steel: 
Ore and concentrate 
Metal: 
DTAP I ůͥ hend dec aud 
Sponge iron, powder and shot 
Ferroulloya FF 
Semimanufaceture s. 
Lead: 


rr ⁰1A mem du 
Manganese: 


Mercury 76-pound flasks.. 
Molybdenum: 

Ore and concentrate 

Metal, including alloys, all forms 
Nickel, metal: 

Unwroüght.. gos ee eee 


Semimanufacture s 
Platinum-group metals, including alloys, 
all forms: 


Platinum i troy ounces... 
Other oooh oe ees Ozscs 
Radium milligrams. . 
Rare-earth metals............. grams. . 
Selenium, elemental. .......... kilograms. . 


Silicon, metal. ......................- 


Silver, metal, including alloys 
thousand troy ounces. . 


Sodium, metall kilograms. _ 
Tellurium, elemental. ........... do.... 
Tin: 
Ore and concentrate. long tons 
Pep eM PR IRE do.... 
Metal, including alloys, all formis 
0...- 
Titanium: 
re and concentrate, rut ile 
//ö;%ẽ tate ald ase 
Tungsten. 
Uranium and thorium, isotopes and com- 
pounds. value 
Zinc: 
ONGC oe eee cscs 
Metal 
Unwrought. tt 
Semimanufactures 


See footnotes at end of table. 


1969 


47,082 
911 
39,148 
7 

47 


1,837 
3,485 


387,340 


935 
12,624 


$961,657 


100 
55,677 
47 


1970 


50, 637 


8 
2, 578 


121,954 


1 


84 
2,008 
4,983 


462,792 


322 
1,382 


6,765 
541 
1,350 
215 
3,104 


312 
13 


655 
767 
6,495 
12,216 
861 
7,464 
1.327 


$481,740 


128 


43,977 


49 


2, 507 
181 


Principal sources, 1970 


Mainly from West Germany. 
Mainly from Belgium-Luxembourg. 
Mainly from United States. 


Peru 1,155; Chile 926; Argentina 2965. 
United States 215; Bolivia 41. 
W 18,815; Chile 11,029; Zambia 


Mainly from United Kingdom. 
Chile 1,404; United Kingdom 453; United 
States 220. 


United Kingdom 67, 063; Canada 37,777. 
Mainly from West Germany. 


All from United States. 
Mainly from United States. 
United States 1,201; Republic of South 
Africa 1,149; Argentina 813. 
Japan 192,535; West Germany 97,858; 
nited States 47,196. 


Mexico 275; West Germany 22. 
Mainly from Mexico. 


United States 5,286; Norway 1,459. 


Mainly from Republic of South Africa. 

Mainly from Japan. 

France 73; Republic of South Africa 55; 
United States 50. 

Mainly from Mexico. 


Canada 232; United States 75. 
Netherlands 6; United States 5. 


United States 326; Netherlands 135; 
Canada 106. 
United States 327; France 184. 


West Germany 4,671; United States 1,582. 
United States 8,828; West Germany 1,351. 


Mainly from United States. 
United States 3,522; Canada 2,085. 
Norway 628; France 553 ; United States 


Peru 577; West Germany 501; United 
States 301. 

Mainly from West Germany. 

Peru 50; United States 46. 


West Germany 33; United Kingdom 80. 
Mainly from United States. 


Mainly from Australia. 

United Kingdom 6,386; West Germany 
4,120; Finland 2,958; France 2,070. 

United States 5; Netherlands 2. 


Mainly from Belgium-Luxembourg. 

West Germany 65; United States 48. 

Mexico 11,972; Peru 11,868; Canada 5,659; 
Argentina 2,414. 

Mainly from Japan. 


Australia 2,473; United States 34. 
West Germany 111; United States 59. 
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Table 3.—Brazil: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS 
Abrasives, natural, n.e.s.: 
Pumice, emery, tripoli, et 
Grinding flints_..___.__..__-_____-- 
Dust and powder of precious and 
semiprecious stones grams 
Asbestos eee 


Boron materials: 
Crude natural borat es.. 
Oxide and acid... ...............- 


Chalk, natural......................- 
Clays and products: 


Crude, n.e.s.: 
Bentonite. Said cs oh EEEE E east aa 


Cryolite, natural 


Diamond: 

Gem, not set or strung..... carats.. 

Industrial__._..____________ do.... 
Diatomite, and other infusorial earths___ 
Fertilizer materials: 

Crude: 


Nitrogenous, nitrates, natural. 

Phosphatic, phosphate rock 
Manufactured: 

Nitrogenous. ...............- 


Phosphate 
homas sla g 


Ammon ina 
Graphite, natural]! 
Gypsum and plast ers 


Iod ine kilograms . - 
Mica: 

Crude, including splittings and waste 

O.. 

Worked. ............-.-... do.... 


Phosphorous, elemental. .............- 

Pigments, mineral, including processed 
iron oxide 

Precious and semiprecious stones, except 
diamond 


Sodium Re! potassium compounds, n.e.s.: 
Caustic 80da....................- 


Soda ass 


Stone, sand and gravel: 
Dimension stone, mar ble 
Dolomite....................-...- 


Othèr on s oa nete 
Sulfur, elemental. all form 
Talc, soapstone, and pyrophyllite 
Other nonmeta 


See footnotes at end of table. 


1969 


1.047 
104 


54,267 
20, 703 


609, 359 
2,859 


9,837 
77 
2,964 
654 
12, 679 
1. 160 
1. 000 


7,810 
988 


34,843 
310,120 
528 ,949 


8,457 


260,521 
332, 890 


19,277 
10 
113 


3,122 
27,104 


9,826 


7,407 
94 


r 1,695 
176,371 
1,520 

6 

104 
105,065 
1,053 


281 
26 , 023 


513 
218, n 


35 


1970 


1,063 
524 


44,712 
23,413 


334,510 
3,084 


840,659 


7,998 


477,121 
511,235 


15,594 
25,515 
191 
1,088 
40,534 


21,350 


18,966 
104 


2,088 
353,588 
24 

4 

524 
164,185 
2,251 


3,097 
35,594 


Principal sources, 1970 


Mainly from United States. 
Mainly from France. 


Denmark 24,632; United States 12,738. 

999.683 17 385; Republic of South' Africa 
3 

Mainly from United States. 


me 


Mainly from Israel. 

Uruguay 112,800; U.S.S.R. 81,129; Colom- 
bia 52, 706. 

France 1, 647; Belgium-Luxembourg 669; 
East Germany 560. 


United States 7,632; Argentina 2,277. 
United States 45; West Germany 30. 
gas from United States. 


O. 
United States 8,114; France 2,618; West 
Germany 2 ,489. 
Mainly from Denmark. 


Mainly from United States. 
All from United States. 
United States 889; West Germany 274. 


All from Chile. 
United States 357,138; Morocco 55,206. 


United States 374,158; West Germany 
256,852; Netherlands 157,625. 


West Germany 4,030; Belgium-Luxem- 
bourg 3,9 

Mainly from United States. 

United States 150,556; West Germany 
145,199; Israel 79.242. 

Chile 9 432; West Germany 5,600. 

Mainly from United States. 

Mainly from West Germany. 

Mainly from Bolivia. 

Chile 27,150; Argentina 5,800; Belgium- 
Luxembourg 8,863. 


Mera States 11,350; United Kingdom 


000. 
8 11,412; United States 6,394. 
United Kingdom 46; West Germany 37. 


West Germany 1, 359; Spain 521. 


Sweden 160, er West Germany 110,442; 
Israel 37 7,000 

United States 16; West Germany 8. 

United States 2; "West Germany 1. 

Mainly from France. 


United 3 91,157; Italy 20,296; France 
13,91 


3,918. 
United States 827; France 752; West Ger- 
many 255. 
Mainly from France. 
Mexico 23,078; Chile 12,350. 


Italy 731; Romania 209. 
Mainly from Italy. 
Italy 5; Sweden 5 
Colombia 213; United States 192. 
Mainly from United States. 
0 


Do. 
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Table 3.—Brazil: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural.......... 549 
Carbon black. ......................- 4,657 
Coal, all grades, including briquets. 1,921,382 
Coke and semicoke. ``- 88,175 
Petroleum: 
Crude. thousand 42-gallon barrels. . 98,884 
Refinery producta: 
Gasoline do 2, 578 
Kerosine O- 101 
Lubricants. ..........- ANIM 1,929 
Liquefied petroleum gas 
55 do 4,889 
Mineral jelly and wax. . do r 152 
Other: 
Petroleum eo cke 25,476 
Bitumen and other residues 139 
Naphtha 
thousand 42-gallon barrels. . ec 
Mineral tar and other hydrocarbon-based 
chemicals r 1, 057, 302 


1.988, 624 


1970 Principal sources, 1970 


864 United States 707; Argentina 92. 
4,956 United States 2,198; Argentina 1,135; 
West Germany 765. 
Mainly from United States. 
„ 75,297; West Germany 


Saudi Arabia 24,295; Iraq 23,834; Vene- 
zuela 16,132; Nigeria 13,602. 


662 All from Netherlands Antilles. 
o. 
Mainly from United States. 
Venezuela 3,014; Saudi Arabia 982. 
United States 30; Japan 12; West Ger- 
many 4. 


United States 35,212; Argentina 4,004. 
Mainly from United States. 


Saudi Arabia 3,507; 'Trinidad and Tobago 
2,304; Venezuela 2,230. 


Venezuela 62,831; United States 43,800. 


12,292 


117,454 


: 3 
1 Excludes jewelry and other ornamental items. 


? Includes some material not identified by commodity in source, and commodities not listed separately in 


table. 


COMMODITY REVIEW 


METALS 


Antimony.—Although very little antimony 
is mined in Brazil, a few tons were pro- 
duced in a flurry of activity during a short 
period late in 1971 from a locality near 
Belo Horizonte. The material occurring 
with calcite and containing as much as 8 
percent iron was found to be difficult to 
process. During the year, Tinplo Industrial 
de Antimonio, S.A., constructed an anti- 
mony-smelting facility in the Ipiranga Dis- 
trict, Sáo Paulo, with an installed capacity 
of 45 tons of 99.6 percent antimony metal 
monthly. The plant reportedly can utilize 
ores or concentrates averaging under 30 per- 
cent, and thus the company has been able 
to make favorable negotiations with Boliv- 
ian sources for ores that otherwise are not 
easily marketable. First tests of this plant 
were made with the domestic antimony ore 
from the Belo Horizonte source but, al- 
though it was smelted successfully, the high- 
iron impurity made it unfeasible to con- 
tinue with this material. Tinplo has under 
study a plan for a smelter in Manaus with 
a 3,600-metric-ton-per-year capacity to pro- 
duce metal and oxide. 

Arsenic.—Arsenic is produced as a by- 
product from gold ore containing arseno- 


pyrite. The entire output of 148 tons came 
from the Morro Velho gold mine near Belo 
Horizonte operated by the Mineracáo Morro 
Velho, S.A. 


Bauxite.—Probably the most intensely 
competitive exploration underway during 
the year was for bauxite in the Amazon 
region. Efforts were expended in three areas 
of the basin. The area of the Trombetas 
River northwest of Obidos, Pará, was 
the site of a major find in 1967 by geolo- 
gists of the Aluminium Company of Can- 
ada Ltd. (ALCAN). Since that time, the 
area has been intensely prospected by such 
companies as the Aluminum Company of 
America (ALCOA) , National Bulk Carriers, 
Kaiser Aluminum & Chemical Co., Reyn- 
olds Metals, Alusuisse, and Péchiney. The 
most advanced of the projects in this area 
was that of Mineracáo Rio do Norte, S.A., 
a subsidiary of ALCAN, where mine devel- 
opment and port facility construction was 
underway with a 1974 goal for the export 
of bauxite at a 2-million-ton-per-year rate. 
However, about mid-1972, the company de- 
cided to suspend activity temporarily be- 
cause of oversupply of bauxite on the world 
market. 


South of the Amazon and to the east, 
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about a third of the way down the highway 
from Belém to Brasilia, in a second area 
known as the Paragominas region, discov- 
eries were being studied by Kaiser Alumi- 
num, Rio Tinto Zinc, CPRM, and others. 
Government sources have estimated bauxite 
reserves in this area at 400 million tons. 

In the Amapá territory northwest of 
Belém, the Shell-Billiton group reportedly 
was preparing for a big bauxite exploration 
effort. 

Bauxite was produced by three major 
firms and one small producer in the Ouro 
Préto and Poços de Caldas districts of 
Minas Gerais. Approximately 538,600 tons 
of bauxite containing an average of 20 per- 
cent moisture was produced and used for 
the production of 166,800 tons of alumina. 

Cadmium.—Cadmium was produced for 
the first time in Brazil in 1971. The Cia. 
Mercantil e Industrial-Inga began recovery 
of cadmium in a small electrolytic plant 
adjacent to the company’s zinc-recovery 
operation on the Ilha da Madera in Sepe- 
tiba Bay, Rio de Janeiro. The quantity 
produced in the usual commercial stick 
form was not large and was stockpiled 
pending a favorable price level. 

Chromium.—The Cia. de Ferro Ligas da 
Bahia, S.A. (FERBASA), continued to be 
the principal producer of chromite ore and 
ferrochromium. Early in 1972, following an 
extended period of negotiations started in 
1971, FERBASA reached agreement with 
Japanese groups to form a new enterprise 
called Cia. de Mineração Serra da Jacobina 
(SERJANA), which will conduct extensive 
exploration for new chromite deposits. The 
Japanese consortium, Brazilian Chrome Re- 
sources Development Co., Ltd., will advance 
all capital but FERBASA will retain control 
with 51 percent of the shares. The Japanese 
wil have a favored position for exports 
and 49 percent of the SERJANA profits. 
FERBASA reportedly will furnish necessary 
capital for another company to prospect for 
chromite deposits in northeastern Bahia. 
FERBASA plans to increase its low-carbon 
ferrochromium production with the instal- 
lation of a 3,500-kilowatt electric furnace. 
Production from the enlarged plant will be 
on the order of 5,000 metric tons per year. 

Iron Ore.—Another record year was estab- 
lished for Brazilian iron ore with a gain of 
6 percent in production and 1l percent in 
exports. CVRD continued to be the largest 
iron ore mining and exporting company by 
a wide margin. This firm exported for its 
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own account 80 percent of the total Brazil- 
ian iron ore exports, and also shipped an 
additional 9 percent for the account of S.A. 
Mineração Trindade (SAMITRI) and Fer- 
teco, S.A., all through the port of Tubarão. 
The CVRD also made domestic shipments 
of 1.34 million tons, almost entirely to 
Usinas Siderürgicas de Minas Gerais (USI- 
MINAS). In December, CVRD established 
a new world record by loading the largest 
single cargo of iron ore ever shipped. The 
149,588-ton cargo of ore was for delivery 
to Nippon Steel Corp. in Japan. 

During the first full year of operation 
of the iron ore pelletizing plant at Tu- 
baráo, 1.5 million tons of pellets were ex- 
ported and 84,000 tons were shipped to 
domestic consumers. The pellet plant is 
being expanded to a 3.2-million-ton capac- 
ity and is to be in operation in 1973. Work 
was continued on the expansion of the 
Tubarão port to accommodate 250,000- 
deadweight-ton ore carriers and to increase 
the shiploading capacity to 30,000 tons per 
hour. The expansion project is being con- 
ducted in accordance with a master plan 
consisting of a staged program to increase 
annual iron ore shipments to 80 million 
tons and accommodation of vessels up to 
400,000 deadweight tons. 

SAMITRI was second in importance 
among iron ore producers. SAMITRI re- 
ported a record total of shipments of 3.7 
million tons including 1.4 million tons from 
the newly developed Alegria mine. As one 
of the first steps toward the full develop- 
ment of the Alegria mine, a contract has 
been awarded to Kaiser Engineers Inter- 
national, Inc., to study the economic feasi- 
bility and to prepare detailed plans for 
producing 4 million tons of ore annually 
on a one-shift-per-day basis. The 4-million- 
ton-per-year level wil] be reached in 1973 
and can then be doubled by adding another 
shift. 

The merger plan whereby Cia. Mineracáo 
Novalimense (Hanna Mining Co. interest) 
would be absorbed into the Antunes group 
interest Mineragoes Brasilieras (MBR) on 
a 49- to 5l-percent basis was completed 
early in the year. Completion of the merger 
opened the way for a project to mine and 
export 10 million tons of iron ore annually 
from the Aguas Claras mine near Belo 
Horizonte. The engineering, procurement, 
and project coordination services will be 
performed by Bechtel Corp.s Mining and 
Metals Division under a contract awarded 
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to Bechtel Overseas Corp. and to Bechtel do 
Brasil Construções, Ltda., a Bechtel affil- 
iate. The ore deposit is estimated to con- 
tain more than 370 million tons of recov- 
erable ore with iron content averaging 67 
percent. Included in the development 
scheme is a separate marine terminal at 
Guaiba Island about 50 miles southwest of 
Rio de Janeiro near the entrance to Sepe- 
tiba Bay. Excavation, fill work, and leveling 
at the open pit mine began in October. 
Primary crushing, stockpiling, screening and 
washing, storage and reclaiming, and rail- 
road-loading facilities will be built at the 
mine site. Ore will be transported 400 
miles from the mine to the marine terminal 
by unit trains over an existing railroad. 
Expected turnaround time between the two 
points is about 3 days. A mile-long railroad 
trestle and causeway will connect Guaiba 
Island terminal and the mainland. The ore 
will be either stockpiled at the terminal in 
a 1.5-million-ton capacity stockyard or con- 
veyed directly to ore carriers. A 1,295-foot 
pier to be constructed at the terminal will 
provide two berths for ore carriers, one of 
which will accommodate ships with a dead- 
weight capacity of up to 250,000 tons. The 
total cost of the MBR project is estimated 
at about $150 million, with funds provided 
as follows: $50 million from the World 
Bank; $50 million from a group of five 
Japanese trading companies; $30 million of 
new. capital funds from the partnership 
groups; and a minimum of $20 million 
from the Export-Import Bank and other 
sources. Long-term ore sales agreements 
have been completed with 7.3 million tons 
to be delivered to five Japanese steel com- 
panies, 1.3 million tons to the British Steel 
Corp., and 700,000 tons to Sociedad Mixta 
Siderurgia Argentina (SOMISA) in Argen- 
tina. Additional spot sales of 700,000 tons 
will absorb the balance of initial planned 
minimum production of 10 million tons. 
Shipments are expected to start from the 
Sepetiba terminal in 1974. Environmental 
safeguards are to be incorporated into the 
mining operations and at the Sepetiba Bay 
marine ore loading terminal. 

Amazônia Mineração, S.A. (CVRD, and 
Cia. Meridional de Mineracáo, a United 
States Steel subsidiary) continued its pro- 
gram of exploration at its iron ore deposits 
in the Serra Dos Carajas, Pará. Preliminary 
studies of the problems involved in mining 
and transportation of iron ore at this re- 
mote location were initiated. 
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Iron and Stecl.—Brazilian production of 
6.00 million metric tons of steel ingots in 
1971 broke the previous record of 1970 by 
11 percent. Output of rolled steel advanced 
13 percent and pig iron 13 percent to estab- 
lish also new highs. Steel consumption rose 
29 percent during the year, pulling imports 
higher by 84.3 percent on a tonnage basis 
and 35.8 percent on a value basis, according 
to the National Steel Council. Exports 
dropped 53.6 percent because of higher 
internal demand and smaller demand 
abroad. 

A large steel expansion plan announced 
early in the year by the National Steel 
Council, Conselho Consultivo da Industria 
Siderurgica (CONSIDER), gathered mo- 
mentum slowly during the year, and al- 
though some financing for equipment pur- 
chases was obtained, actual acquisition of 
equipment and placing it in operation were 
slower than planned. The Brazilian steel 
plan is based on major objectives for a 
12.5-million-ingot-ton steel capacity by 1975 
and a 20-million-ton capacity by 1980 to 
face a domestic demand estimated by the 
Brazilian Steel Institute at 9.5 million and 
15.3 million tons, respectively. Excess capac- 
ity above domestic consumption require- 
ments is required to handle the growing 
flow of exports and to meet possible peaks 
in domestic demand. 

The three major Government-owned steel 
plants, Cia. Siderürgica Nacional (CSN), 
USIMINAS, and Cia. Siderürgica Paulista 
(COSIPA) are expected to produce about 
11 million of the 20-million-ton objective, 
and the other 9 million tons will come from 
smaller plants now in operation plus new 
plants being planned or built. In addition 
to the three plants named above, there are 
nine other fully integrated steel mills in 
Brazil ranging in size from 13,000 tons of 
ingots per year to 500,000 tons per year. 
There are also 24 producers of ingots and 
shapes, plus two which produce only pig 
iron and cast iron pipes and pieces. At 
present, there are nine new plants under 
construction or planned, which will pro- 
duce ingots and shapes, some of them 
concentrating on special steels. 

According to the CONSIDER plan, CSN 
will increase ingot capacity from 1.4 million 
tons in 1970 to 1.7 million tons in 1972, 
then 2.5 million tons in 1976, and 4 million 
tons in 1980. COSIPA will increase capacity 
from 600,000 tons in 1970 to 1 million tons 
in 1972, then 2.3 million tons in 1976, and 
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3.5 million tons in 1980. USIMINAS will 
increase from 800,000 tons in 1970 to 1.4 
million tons in 1972, then 2.4 million tons 
in 1976, and 3.5 million tons in 1980. 

To enable it to reach planned expansion 
goals, CSN will add a battery of 81 coke 
ovens; a blast furnace with a 6,000-ton-per- 
day capacity; a sinter plant which is to 
produce 5,000 tons per day; an air separa- 
tion plant with a 600-ton-per-day capacity 
for gaseous oxygen and a 50-ton-per-day 
capacity for liquid oxygen; and a contin- 
uous slab caster with an initial capacity of 
950,000 tons per year. Costs for this and 
complementary equipment are estimated to 
be $410 million. 

The second largest steel company in 
Brazil, USIMINAS, will add a blast furnace 
of 2,500 cubic meters inner volume, gas 
cleaning equipment, ladles, cranes, a rotary 
kiln of 300-ton-per-day capacity, a slab re- 
heating furnace of 200-ton-per-hour capac- 
ity, and an annealing furnace, an oxygen 
plant, locomotives and rail cars plus related 
equipment in the electrical and mechanical 
field. This project will cost about $300 mil- 
lion, much of which will probably be sup- 
plied either by the Japanese partners or 
through Japanese banks. 

COSIPA has the largest blast furnace in 
Latin America and is to add an even larger 
one to handle the planned increase from 
500,000 tons to 1.8 million tons by 1975. 
About $400 million will be spent on the 
first expansion phase to purchase two coke 
oven batteries with 53 ovens each, one blast 
furnace of 83,000 cubic feet, two oxygen 
compressors, one slab reheating furnace of 
100-ton-per-hour capacity, a 160-inch plate 
mill, four annealing furnaces, and other 
complementary equipment. 

At the close of the year, CONSIDER 
established priority for seven projects total- 
ing $100 million for expansion of facilities 
in the private steel sector. In addition, 
CONSIDER approved the project of the 
Cia. Siderürgica da Guanabara (COSIGUA) 
with a projected initial annual production 
of 250,000 tons of machine wire, bars, and 
drawn wire. This mill to be located just 
south of the city of Rio de Janeiro, is a 
joint venture of the Gerdau group of Rio 
Grande do Sul and Thyssen of Duesseldorf, 
West Germany. The company plans to pro- 
duce 600,000 tons of ingots and shapes by 
1976 and 2 million tons by 1981. Investment 
will be about $500 million. A second mill 
is under consideration by the same group 
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to be built near Vitória in the State of 
Espírito Santo, with a capacity of 1.8 mil- 
lion tons. 

In southern Brazil, the new specialty steel 
mill of Aços Finos Piratini, S.A., financed 
with British funds, was rapidly nearing 
completion. It will have an initial capacity 
of 60,000 tons, which may be expanded to 
180,000 tons, mainly stainless steel. In Sal- 
vador, Bahia, the Usina Siderürgica da 
Bahia is installing an $80 million mill to 
produce 280,000 tons of ingots and semi- 
finished products. The company has signed 
an agreement to use the HyL process of 
Hojalata y Lámina, S.A. of Mexico, for 
reducing iron ore. This appears to be the 
first time that Mexican steel technology is 
being used by a major foreign project. 

Nickel.—Investigation of the technical 
and economic feasibility of developing 
nickeliferous mineralized areas in Goiás 
near Niquelándia and Barro Alto continued 
during the year. According to CPRM re- 
serves in the area were estimated to ap- 
proach 100 million tons of 1.0 to 2.0 per- 
cent nickel. While these deposits might be 
of interest for the production of ferro- 
nickel, the copper content is high enough 
to make such a product marginal for ac- 
ceptance by the steel industry. Canadian 
technicians were reported to be working 
with Industrias Votorantim on engineering 
plans for the construction of a pilot plant 
which would produce metallic nickel at an 
annual rate of 2,500 metric tons beginning 
in 1974. Morro do Niquel, S.A., reported 
mining better than 200,000 tons of 1.5 per- 
cent nickel ore at Pratápolis, Minas Gerais, 
for the production of 10,000 tons of ferro- 
nickel containing 24.6 percent nickel. Cia. 
de Nickel do Brasil, with mine and plant 
at Liberdade, Minas Gerais, produced a re- 
ported 314 metric tons of 23.9 percent ferro- 
nickel from 6,457 tons of ore averaging 1.8 
percent nickel. Brazilian exports of ferro- 
nickel in 1970 totaled 7,400 tons, of which 
about one-half went to Japan. 

Thorium.—During 1971, CNEN contin- 
ued to process monazite from beach sands 
at its Sáo Paulo plant. The plant is oper- 
ated by the Administração da Produção de 
Monazita (APM) for the production of 
rare-earth salts. All sands treated came 
from plants at Itabapoana, Rio de Janeiro; 
Cumuruxatiba, Bahia; and Guarapari, Espí- 
rito Santo. The CNEN operated the first 
two separation plants, and a private firm 
operated the third plant under a CNEN 
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contract. In July, the operational control 
of all beach sand operations passed from 
the CNEN to the APM. The contract of 
the private firm was continued under the 
direction of APM. 

Tin.—Brazilian tin production totaled an 
estimated 5,000 metric tons of cassiterite 
concentrate containing about 65 percent tin 
and 3,200 tons of refined tin. The concen- 
trate came primarily from the Rondónia 
tin district. Production dropped somewhat 
during the year but not to the extent ex- 
pected. However, it is anticipated that out- 
put will be lower in 1972 but will increase 
again by 1973. The most active area in the 
Rondónia District is known as the Rio 
Roosevelt in Mato Grosso. In this District, 
the Cia. Estanifera do Brasil (CESBRA)- 
Patifio group, Best Metais, and Cia. Mi- 
nerais Amazonenses have been doing inten- 
sive exploration work. The Itau-NL Indus- 
tries group has been exploring at several 
localities in the District but had not begun 
production by yearend. W. R. Grace & Cia.- 
CESBRA continued successful operation of 
a small 4-cubic-foot bucket-line dredge in 
Rondónia and was considering placing an- 
other dredge in operation. The Cia. Indus- 
trial Fluminense continued to operate mines 
in Rondónia through associated companies 
Mineracáo Jacundá and Mineracao Lou- 
renco. Mineracáo Aripuana, S.A., was oper- 
ating at Igarapé Préto, Amazonas, but pro- 
duction by yearend had not reached the 
projected output rate of 300 to 400 tons of 
concentrate per month. 

Five tin smelters operated during the 
year. The largest producer, CESBRA, pro- 
duced 831 tons of refined metal at its Volta 
Redonda plant, 16 percent less than the 
previous year. Cia. Industrial Amazonense 
(CIA), in Manaus, produced 802 tons which 
was also below the 1970 level and well 
below its present 2,900-ton annual capacity. 
The company has under construction in 
Manaus a new plant with an additional 
annual capacity of 400 metric tons of tin 
and 200 tons of tin alloys. When the entire 
operation is integrated, the total capacity 
for metallic tin will approach 3,300 tons 
per year. Cia. Industrial Fluminense, using 
concentrates from Rondónia, produced 517 
tons at its plant near Sáo Joáo del Rei, 
Minas Gerais. The plant was being partially 
converted for the production of metallic 
silicon by the end of 1972 at which time 
the tin unit will process only concentrates 
from São João del Rei mines, and the 
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Rondónia material will go to the CIA plant 
in Manaus. Best Metais e Soldas, S.A., con- 
tinued operation of its small unit in Sáo 
Paulo. The Swedish-owned Bera do Brasil 
Metalurgia e Comercio de Metais, Ltda., 
operated a 1,200-ton-per-year-capacity smel- 
ter in São Paulo. The smelter produces 
99.9 percent refined tin, all from Brazilian 
concentrates. This smelter began operating 
in a small way in 1969, and by yearend 
1971 had reached a near capacity level of 
output. 


Titanium.—Titanio do Brasil, S.A. 
(TIBRAS), started sulfuric acid production 
at its plant site near Salvador, Bahia, in 
February, and began experimental pro- 
duction of titanium dioxide in April. Com- 
mercial production did not begin until 
October. Both the sulfur for the acid plant 
and ilmenite for the TiO plant were im- 
ported, the latter from Australia on a 
duty-free entry basis. The spent acid and 
other wastes from the plant are trans- 
ported out to sea via a 2-kilometer-long 
submerged pipeline. Although the com- 
pany considers that the problem of pollu- 
tion will be minimal, TIBRAS signed a 
contract in June with Hidroley (Hidrografia 
Levantamentos Oceanografia), Ltda. to 
study possible deleterious effects of the 
plant effluent. No further development 
work took place at the large titanium 
deposit at Tapira, near Araxá, but efforts 
were concentrated on research toward solv- 
ing the complex metallurgical problems 
involved in recovering the titanium which 
occurs with pyrochlore, rare earths, and 
phosphates. 


NONMETALS 
Asbestos.— The Cana Brava deposit at 
Uruacu, Goiás, operated by Sociedade 


Anónima Mineracáo de Amianto, was the 
source of about 85 percent of the 20,000 
tons of asbestos produced in the country. 
The company anticipates that its produc- 
tion will increase to 27,000 tons in 1972. 
However, even this marked increase in pro- 
ductivity will be insufficient to supply 
domestic demand which was estimated in 
1970 at about 40,000 tons. 


Barite.—Production of bulk and ground 
barite increased about 67 percent above 
the 25,600 tons produced in 1970. Exports 
increased moderately with almost all the 
bulk material going to Trinidad and Vene- 
zuela. The ground product was sold en- 
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tirely to the Brazilian market. Pigmentos 
Minerais Industrial e Comercial Pigmina, 
S. A., continued to be the principal producer 
from its Camamü Island deposit off the 
coast of Bahia. Bentonita União of Cam- 
pina Grande, Paraiba, operated small prop- 
erties in the area during the year and 
produced an estimated 2,400 tons of barite 
for use as drilling mud. Brazilian barite 
reserves and plant eapacity are more than 
adequate for the domestic market. 

Cement.—Cement production again broke 
all records with a 9-percent advance over 
1970 production. Actual output represented 
only about 78 percent of an installed capa- 
city of 12.5 million tons. Production was 
supplemented by imports of 276,499 tons, 
primarily from the U.S.S.R., Uruguay, and 
Colombia. Thirteen new plants were re- 
portedly under construction at the end of 
the year, and four additional plants were 
planned for construction. 

Fertilizer Materials.—Brazil's fertilizer in- 
dustry is one of the fastest growing sectors 
of a rapidly expanding chemical industry, 
with imports taking a large share of the 
market. Within Brazil, there are three 
fertilizer markets, each with its own supply, 
industry, and distribution system. The 
transfer of products from one region to 
another is an exception rather than the 
rule. This situation is likely to change in 
the future with urea from a plant in Bahia 
and phosphate and ammonium nitrate 
from Sáo Paulo being marketed in other 
regions. 

The three separate markets are: the 
north region, which is concentrated in 
Recife and covers all the States served by 
seaports from Belém to Vitória; the center 
region covers all the States served by sea- 
ports from Rio de Janeiro to Santa Cata- 
rina with the main activity centered around 
Sáo Paulo; and the southern region covers 
the State of Rio Grande do Sul and in- 
cludes adjoining areas of Santa Catarina. 
This marketing region is centered on Rio 
Grande and Porto Alegre. Perhaps the big- 
gest problem facing the marketing of 
fertilizer is not one of prices or production 
but poor transportation facilities both by 
road and rail. 


The largest domestic demand for fertil- 
izers comes from the center region, account- 
ing for about 70 percent of Brazil’s total, 
followed by the south with around 23 per- 
cent. The country’s total fertilizer con- 
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sumption has more than tripled during the 
last 10 years although in the south, it has 
increased 510 percent due to the expansion 
of wheat growing. Consumption of nitro- 
gen has shown the greatest increase, up 
400 percent in the last 10 years. Total phos- 
phorus demand has increased 350 percent, 
while potash consumption increased 360 
percent, 

Nitrogen production is based mainly in 
the central and northern sectors. The 
Cubatão fertilizer plant of Petróleo do 
Brasil (PETROBRAS) produced 179,600 
tons of nitrogenous products during the 
year, four times the total quantity produced 
in 1970. The Conjunto Petroquimico da 
Bahia (COPEB) started operations at a 
plant in Camacari, Bahia, to produce 250 
tons per day of urea and 200 tons per day 
of anhydrous ammonia from natural gas. 
Ammonium sulfate totaling 8,386 tons was 
produced as a coke-oven byproduct at the 
'olta Redonda plant of CSN. 

Three areas—Araxa, Juqia, and Jacupi- 
ranga—supply phosphate at present to the 
domestic market. Although easy to exploit, 
the mines at Araxá and Juqia have a high 
iron content, while Jacupiranga has a low 
P205 content. Production of natural phos- 
phates from the above areas reached 220,000 
tons as compared with 174,000 tons in 1970. 


No potash is produced in Brazil, and as 
a result, imports of manufactured potassic 
fertilizer materials exceeded 500,000 tons in 
1970. It is anticipated that this situation 
will change with the development of large 
deposits of potassium containing evapo- 
rites discovered during oil exploration drill- 
ing in 1965. The Departamento Nacional 
da Produção Mineral (DNPM) explored the 
deposits, and in May of 1971, CPRM an- 
nounced the opening for public bid of the 
results of the DNPM studies. According to 
the CPRM announcement, the exploration 
resulted in the defining of reserves of 450 
million metric tons of sylvinite (a mixture 
of sylvite and halite), 6,060 million tons of 
carnallite (hydrous magnesium-potassium 
chloride), 4,000 million tons of tachyhydrite 
(hydrous calcium-magnesium chloride), 525 
million tons of halite, and 10 million tons 
of bromine in the tachyhydrite. 


A prequalification bid was to be sub- 
mitted by interested parties not later than 
August 2, and the final bid by those who 
qualified was to be submitted to the CPRM 
by November 30. The final bid was to be 
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in the form of an offer for acquisition and 
the rights to develop the deposits. A fixed 
base price of $1.45 million was established 
by CPRM. A variable over and above this 
fixed base price was to be the prime factor 
in awarding the contract. The production 
of potash is to begin under the contract 
by January 1, 1975, when the mines will be 
equipped for a minimum annual produc- 
tion of 500,000 metric tons; from this date 
on, the annual production shall be not less 
than 250,000 metric tons. Selection of the 
winning bid had not been announced at 
yearend. 

Graphite.—Practically all Brazilian graph- 
ite comes from one mine, at Itapecerica, 
Minas Gerais, operated by Cia. Nacional 
de Grafita, Ltda. During the year, this oper- 
ation produced 23,709 tons of crystalline 
graphite ore averaging 18.0 percent carbon. 
Output of beneficiated graphite totaled 
2,733 tons with a variable carbon content 
of 70 to 99.9 percent. The company esti- 
mates that it will increase production in 
1972 by at least 20 percent. 

Sodium Compounds.—Brazilian salt es- 
sentially all comes from solar evaporation, 
and during the year output totaled 1.48 
million tons, of which 62 percent was from 
Rio Grande do Norte and 24 percent from 
the State of Rio de Janeiro. Production was 
19 percent less than in 1970 but consump- 
tion exceeded output slightly and thus 
helped to lower previous stock buildup. 

Salt continues to play an ever-increasing 
role as a raw material for the manufacture 
of industrial chemicals, chiefly caustic soda 
and chlorine. Early in 1971, the du Pont 
de Nemours group announced that it would 
participate to the extent of 45 percent of 
the capital of a new company, Salgema 
Industries Quimicas, S.A., which will own 
and operate a plant to produce 250,000 tons 
per year of caustic soda and 220,000 tons 
per year of chlorine. Provision will be made 
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for expansion of these initial capacities to 
500,000 tons per year of caustic soda and 
440,000 tons per year of chlorine. Other 
shareholders are a Brazilian industrialist 
(45 percent) and the Brazilian National 
Bank for Economic Development (10 per- 
cent). The plant will be sited near large 
rock salt deposits at Maceio, Alagoas, in 
northeast Brazil. Construction of the plant 
was to begin late in the year and was 
scheduled for completion late in 1974. 

Sodium carbonate, caustic soda, and com- 
mercial salt are also produced by the Cia. 
Nacional de Alcalis from salt brines at its 
large plant at Cabo Frio, Rio de Janeiro. 
The Minister of Industry and Commerce 
early in 1971 approved an expansion plan 
to increase the plant capacity to 200,000 
tons. 

Sulfur.—Brazil continued to be in short 
supply of sulfur as none of the planned 
sulfur recovery units under construction by 
PETROBRAS at Duque de Caxias, Betim, 
and Canoas refineries were completed. The 
Industria Brasilera de Enxofre, S.A., recov- 
ered sulfur from “sour” refinery gas at its 
plant adjacent to the Capuava refinery of 
União, S.A., near São Paulo. About 9,200 
tons of sulfur was recovered in this manner 
during the year. 


MINERAL FUELS 


Coal.—Coal output increased slightly in 
Santa Catarina, the principal producing 
State, but decreased in both Parana and 
Rio Grande do Sul. As a result, run-of-mine 
coal output advanced 9 percent, but washed 
coal output was only 5 percent more than 
in 1970. Necessary preparation of Brazilian 
coal, particularly from Santa Catarina, re- 
sults in a high loss factor, and in 1971, 
only 44 percent of the total coal mined 
was usable. Data on production and con- 
sumption of coal by industry during 1970 
and 1971 follows, in thousand metric tons: 
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Production 
State 1970 1971» 
Run-of- Washed Run-of- Washed 
mine mine 
Parana. rlsnc A 373 230 346 198 
Rio Grande do Sul 965 857 948 856 
Santa Catarina 3,845 1,280 4,953 1,437 
rl! ere 5,183 2,367 5,647 2,491 
Consumption 
Industry 1970 1971» 
Domestic Imported Total Domestic Imported Total 
Iron and steel_________.__________--.- 716 1,519 2,235 833 1,653 2,486 
Thermoelectric power 1,527 € 1,527 1,530 we 1,530 
Manufactured gas 81 207 238 30 195 225 
Railroads 33 a 33 32 v 32 
Miscellaneous 4 2 6 5 2 7 
«ö;à¹L. ee 2,311 1,728 4,039 2,430 1,850 4,280 


P Preliminary. 


In view of the current expansion plans 
of Brazil’s three largest State-owned steel 
companies—USIMINAS, CSN, and COSIPA 
—it has been estimated that the country's 
imported coking coal needs will rise from 
the current 1.5 to 1.7 million tons per year 
to at least 3.7 million tons by 1975, by 
which time raw steel output is expected 
to be 13 million tons per year. The United 
States has been the main source of supply 
in recent years, and during the first 10 
months of 1971, the United States supplied 
1.4 million tons. However, it is understood 
that the three companies are now looking 
to Australia and Poland for future supplies. 
COSIPA has been testing coal from the 
Newcastle area of New South Wales while 
the other two companies have been showing 
interest in supplies from various mines in 
New South Wales and Queensland. 

Petroleum and Natural Gas.— Production 
of 62.0 million barrels of crude petroleum 
in 1971 was 3.4 percent above the output 
in 1970 but still slightly below the record 
63 million barrels produced in 1969. The 
increased production resulted from applica- 
tion of secondary recovery methods, princi- 
pally gas injection, in the Recóncavo Basin 
of Bahia to counterbalance the natural de- 
crease in pressure in the fields and to main- 
tain production levels and recoverable re- 
serves. PETROBRAS estimates that 421 
million barrels of petroleum can be ob- 
tained by such secondary recovery tech- 
niques. 


Output of natural gas decreased 6.9 per- 


cent but production of natural gas liquids 
(NGL) increased 44 percent above 1970 
production as a result of the inauguration. 
of a second natural gasoline plant located 
in Candeias. The new plant, which can 
process about 71 million cubic feet of gas 
per day, receives input from the fields of 
Candeias, Taquipe, and Agua Grande in 
Bahia. The wet gas is treated to separate 
the NGL and then is piped to the Mataripe 
refinery where gasoline and liquefied petro- 
leum gas (LPG) fractions are removed. 
The dry gas remaining is returned to the 
producing fields for reinjection or indus- 
trial uses. 

During the year, PETROBRAS operated 
five refineries with a combined nominal 
operating capacity of 482,000 barrels per 
day of crude input. In addition, the six 
privately owned Brazilian refineries contin- 
ued to operate throughout the year, except 
for Riograndense which ran for only half 
the year, at near the legally allowed limit 
of 58,700 barrels per day. According to the 
National Petroleum Council, 193.7 million 
barrels of crude petroleum was processed 
during the year by all refineries, national 
and private, which reflects essentially 100 
percent utilization of installed capacity. 

During the year, construction of the new 
126,000-barrel-per-day Planalto refinery near 
Campinas, Sáo Paulo, continued to near 
completion. Expansion at the Cubatão and 
the Duque de Caxias refineries, each by 
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45,000 barrels per day, was practically com- 
pleted. At the Duque de Caxias plant, the 
work involved a new lubricant unit and a 
catalytic cracking unit. The Mataripe re- 
finery also was undergoing expansion rela- 
tive to production of lubricants and par- 
affins, catalytic cracking, and the tank farm. 
At the Betim and Canoas refineries, con- 
struction was initiated on sulfur removal 
and recovery units. 


The volume of refined products, mainly 
regular gasoline, residual fuel oil, and diesel 
fuel, in that order, increased in 1971. AI- 
though a large variety of items continued 
to come from Brazils refineries, certain 
items, primarily lubricating oils and LPG, 
but also fuel oil, diesel oil, and aviation 
gasoline, were imported. The value of such 
imports during the year reached $72 mil- 
lion c.i.f. In addition to the imports of re- 
fined products, crude oil imported during 
the year was equivalent to 153.4 million 
barrels, of which 1.3 million barrels was re- 
exported to Argentina. The cif. value of 
petroleum imported for consumption was 
$403.4 million, corresponding to an average 
price of $2.65 per barrel. This marked a 26- 
percent increase over the 1970 average price 
per barrel, caused by higher prices for 
crude posted by the producing countries, 
primarily those in the Persian Gulf area. 
PETROBRAS in 1971 continued to a greater 
degree than heretofore a maneuver for what 
amounted to an exchange of national for 
imported crude under advantageous price 
conditions. The background reason for 
this procedure was PETROBRAS’ ability to 
refine lower priced high-sulfur crude and 
thereby being able to recover sulfur, a com- 
modity which Brazil lacks. In return, it was 
possible for Brazil to furnish higher priced 
low-sulfur crude for refining to areas in 
which such refinery input stock is required 
because of pollution problems. On this 
basis, PETROBRAS exported 4.3 million 
barrels of Sergipean crude valued at $15 
million. 


Geologic and geophysical exploration and 
exploratory, development, and injection 
drilling activities, all of which were per- 
formed by PETROBRAS or its contractors, 
were as follows: 
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1970 1971 


Geologic and geophysical exploration: 
Surface geology....party months.. 72 60 
82 


Seismic surveying.........- do 174 
Magnetic surveyin g do- 6 eu 
Photogeolog y do— 24 ze. 
rr EAE do....r176 142 
Drilling: 
Wells drilled: 
Exploratory: 
Qil- occ odbc number.. 28 13 
DT Mec 2 do.... 5 6 
Dey. eee do 79 68 
Sub total do.... 112 87 
Development: 
TT do.... 62 54 
FFP es do.... m 1 
PTC daa do.... 15 29 
Sub total. do — 77 84 
Injection - do.... 22 ror 
Total. do.... 211 171 
Footage drilled... .... thousand feet.. 709 722 


r Revised. 


PETROBRAS continued to give a high 
priority to exploration in 1971, which was 
more or less equally divided between the 
Continental Shelf and land basins. Among 
the successful results during the year were 
the discovery of the Caioba and Camorim 
areas off the coast of Sergipe, North Mi- 
ranga and Remanso in the Recóncavo 
Basin, and Tigre in Sergipe. Caioba is cur- 
rently producing, but Camorim is still wait- 
ing for the interpretation of seismic work 
done in the shallow water of the area. 
North Miranga has been delineated as 
promising, and in Remanso a pioneer well 
was completed and considered a gas pro- 
ducer. Tigre is classed as a potential oil 
area on the basis of discovery in a pioneer 
well. Seismic crews operated on the Conti- 
nental Shelf, primarily in deep-water areas, 
and on land in priority areas of Recóncavo, 
Sergipe-Alagoas, Tucano, Espirito Santo, 
and Barreirinhas. Geophysical work and 
exploratory drilling was restarted in the 
Amazonas and Paraná Paleozoic Basins. 
Geologic mapping was mainly confined to 
photogeologic interpretation of the results 
of side-looking radar mapping of 60,000 
square kilometers in the Maranháo Basin 
and 150,000 square kilometers in Acre. As 
of early 1972, PETROBRAS had in opera- 
tion for exploration and development an 
estimated 26 drilling rigs. This total in- 
cluded five offshore jackup rigs, two tender 
rigs, and two drill ships, and 17 PETRO- 
BRÁS land rigs. 

The PETROBRAS tanker fleet (FRON- 
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APE) in total remained unchanged at 32 
tankers totaling 820,000 gross tons. How- 
ever, during the year, there were ordered 
three mixed-cargo type  (ore-petroleum) 
ships of 131,000 gross tons each to be 
constructed in Brazilian yards. In addition, 
there were ordered five tankers of 115,000 
gross tons each, three from national and 
two from Japanese yards. Construction was 
begun on two tankers of 26,400 tons each, 
part of a group of four tankers contracted 
for at national yards; two tankers con- 
tracted for at Japanese yards were ordered 
increased in tonnage from 35,000 to 53,000 
tons. At the end of the present construction 
program, FRONAPE will have a total capac- 
ity of 2.2 million gross tons. The FRONAPE 
fleet plus chartered ships transported 282 
million tons of crude oil during the year, 
not including coastwise movement in much 
smaller ships. The 234-kilometer pipeline 
from São Sebastião to Paulinia refinery was 
completed and delivered the first crude to 
Paulinia in October. The total movement 
of petroleum and derivatives through ocean 
terminals and pipelines of PETROBRAS 
reached 283 million barrels during the year, 
9.7 percent more than in 1970. 
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Privately owned companies continued to 
distribute the greatest proportion of petro- 
leum derivatives produced in the country. 
However, PETROBRAS’ efforts in obtain- 
ing a larger share of this profitable and 
competitive market has resulted in a 
marked growth of this federally owned 
company into this field. During the year, 
a subsidiary company, Petrobras Distribui- 
dora, S.A., was set up to handle this seg- 
ment of the business with a capital of 
approximately $25 million. The network of 
service stations throughout Brazil was in- 
creased from 527 at the end of 1970 to over 
900. As a distributor, PETROBRAS ranks 
third with about 22 percent of the market. 

No shale oil was produced commercially 
in 1971. PETROBRAS, still the only com- 
pany actively engaged in oil shale develop- 
ment, completed construction of its proto- 
type unit at Sáo Mateus do Sul, Paraná. 
However, the first barrel of oil from shale 
was not produced until mid-1972. PETRO- 
BRAS has stated that the semiindustrial- 
size unit will eventually process 2,200 tons 
of shale per day to yield 1,006 barrels of oil, 
1,290,000 cubic feet of combustible gas, and 
17 tons of sulfur. 


The Mineral Industry of Bulgaria 


By Bernadette Michalski 


The Bulgarian mineral industry remains 
of modest significance in terms of total 
world mineral production contributing 
about 4 percent of the total world lead 
output, 2 percent of the zinc output and 
about 1 percent of the copper output. The 
industry is, however, of considerable signif- 
icance when related to the domestic econ- 
omy. Nearly $3.34 billion2 of the $14.2 
billion total capital investment allotment 
for 1971-75 will be spent on new construc- 
tion and modernization of existing facili- 
ties in the mineral and metal industries. 
The bulk of the investment was directed 
toward new construction but at least 35 
percent of the $3.34 billion was reserved 
for reconstruction and modernization of 
existing obsolescent production facilities. 
On January 1, 1971, several new economic 
acts went into effect to implement the eco- 
nomic policy outlined by the Bulgarian 
Communist Party. The major purposes of 
these acts were to tighten centralized direc- 
tion of the economy and to shift the base 
of the Bulgarian industrial economy to 
large-scale industrial units. The economic 
results for 1971 were, however, disappoint- 
ing. Production of iron and steel, cement, 
and nitrogenous fertilizers fell below 
expectation. The most commonly sighted 
cause was the untimely arrival of imported 
raw materials causing frequent downtime 
on production lines. Apparently the Janu- 
ary economic acts tightening centralized 
control] had not yet been effective. 


The program basing the economy on 
larger scale industrial units will be imple- 
mented through construction and design 
assistance by the U.S.S.R. Virtually the 
entire construction and modernization pro- 
gram in the 1971-75 period is under 
design and construction by the U.S.S.R. 


The bulk of Bulgaria's mineral and 
metal industry is based upon imported raw 
materials from the U.S.S.R. and other Com- 
munist nations of East Europe. More than 
half of the nation's energy demands were 
imported in 1971, nearly all from the 
U.S.S.R. and East Europe. By the end of 
1975 Bulgaria will be more dependent 
upon fuel imports. Crude oil shipments 
from the U.S.S.R. at that time are planned 
at 200,000 barrels per day to supply a 
large part of expanded refinery capacity at 
Pleven and Burgas. 


Natural gas shipments from the U.S.S.R. 
(at over 100 billion cubic feet per year) 
together with increased solid fuel imports 
from U.S.S.R., Poland, and Czechoslovakia, 
and increased iron ore and manganese ore 
imports from the U.S.S.R. are programed 
to support expanded iron and steel output 


. at the Kremikovtsi and the Lenin iron and 


steel combines. Imported U.S.S.R. natural 
gas will also serve as raw material for 
chemical fertilizers and electric energy gen- 
eration. The U.S.S.R. will also be the 
source of nuclear fuel for  Bulgaria's 
nuclear reactor now under construction. 


PRODUCTION 


Bulgaria's 1971 mineral output data are 
incomplete. For most major commodities, 
figures were available for only the first 9 
months of the year. 


1 Foreign mineral specialist, Division of Fossil 
Fuels. 

2 Where necessary values have been converted 
from Bulgarian levas to U.S. dollars at the rate of 
1 leva— US$0.9345. 
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Table 1.—Bulgaria: Production of mineral commodities 
(Thousand metric tons unless otherwise specified) 


Commodity ! 1969 1970 1971 » 
METALS 
35 smelter gutpuhſtW eee metric tons 200 200 200 
opper: | 
Mine output, metal content do.... 39,300 43,100 44,400 
Blister including secondary. ............------------------- do.... 38,000 43,700 42,000 
Refined electrolytic including secon dar do.... 36,300 88,300 40,800 
Iron and steel: 
Iron ore and concentratrr᷑·᷑ʒ-k- kk «4 2,688 2,409 3,001 
Pig iron including blast furnace ferroalloys___..........._......---- 1,134 1,251 1,841 
Crudesteel.. .—. . . e cee ewe 1,515 1,800 1,947 
„ )ͤõĩõĩ§[ m E 1,287 1,533 e 1,900 


Mine output, metal content 


ee metric tons 91,200 95,500 ¢100,000 
Smelter including secondarꝶ̃7Fr do 95,100 98,600 ¢100,000 
Manganese ore, gross weigh 39 33 


5 mine output, metal eontent a metrie tons r 100 120 140 
inc: 
Mine output, metal content do.... 77, 000 76, 400 e 70, 000 
Smelter including secondary. F/ do 75, 800 76,100 e 76,000 
NONMETALS 
PJõÄ§ö«Z ĩ˙—ͤ6w¹mm.. yd DM EL EE do 2, 800 3,000 e 3,000 
Cement. , ll], 3, 552 8,668 3,880 
Clays; kaolin -trancea coset ou ee eee tee eos . ote ee 122 127 e 130 
Fertilizer materials, manufactured: 
Nitrogenous: 
hh 1.385 1. 523 NA 
Nitrogen conte 541 589 NA 
Phosphatic: 
(Gross weight oso oo eee ewe eee cee eee ese 394 409 NA 
Phosphorus pentoxide content 140 142 NA 
Gypsum and anhydrite: 
COP a wpe ee dd E ee EE 170 169 e170 
CMICINOG a ow i a sit ei eee 2 20 e 20 
Lime ee ³ÜD oe Ge eb cd cce eic 909 940 e 950 
Pyrite: 
f !!rkkllllnl˖ asa edi ede E r 161 156 e 150 
Sulfur content- a ce Lt ⁊ . ea 67 66 e 64 
Ih ³ðͤ ³o¹Aſſdſſſſſſ 8 r 126 135 e 140 
Sulfur, elemental, recovered- ------------------------- metric tons 5,320 5,463 e 5,500 
MINERAL FUELS AND RELATED MATERIALS 
Coal (marketable): 
AUtlhracit8- on uel A ͥͥ i ce Sasa 155 161 389 
P ³ðſſ ³ te tate ⁰ EE 215 236 
Lignite and brown) n 28, 632 28, 854 26,601 
77%%%%ö0§˙ĩ?e ² d 29,002 29,251 26,990 
Natural gas, marketed production million cubic feet.. 18, 537 16,723 e 15,300 
Petroleum: 


Crude oil: 


As reported. ß y esas ots 325 334 305 
Converted 2 -2-2-2222 --------- thousand 42-gallon barrels. . 2,373 2,438 2,227 
Refinery products: m 
Gasoline______.._____________________u-- eee eee do.... 7,353 9,800 NA 
Keros inne do 969 976 NA 
Distillate fuel oilil““““. “lll do.... 10,526 18,240 NA 
Residual fuel oillllll LLL LLL cll eee do 14,945 17,424 NA 
Lubricants. . ..2.anoo-ecuco scade do- 280 368 NA 
Asphalt, including natural!!! do- 570 742 NA 
öĩ§% ⅛ K do.... 34, 643 42, 550 e 58,000 
e Estimate. P Preliminary. r Revised. NA Not available. 


In addition to the commodities listed, bismuth, chromite, gold, silver, barite, fluorspar, magnesite, palla- 
dium, platinum and tellurium are also produced, but information is inadequare to make reliable estimates of 


output levels. 


TRADE 


The U.S.S.R. is by far Bulgaria's leading 
trade partner, accounting for at least 60 
percent of Bulgaria's total trade and an 
estimated 80 percent of total mineral 
trade. Mineral and metal exports from the 
U.S.S.R. to Bulgaria were valued at $356.7 


million? in 1970. Crude oil and refined 


3 Where necessary, values have been converted 
from U.S.S.R. rubles to U.S. dollars at the rate of 
1 ruble—US$1.11; however, values are probably 
derived by negotiated agreement between U.S.S.R. 
and Bulgaria, resulting in the above figures being 
more representative of a general range than of 
actual world market price value for the mineral 
commodities. 
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petroleum product deliveries accounted for 
nearly a third of the Soviet exports to 
Bulgaria or $114.06 million as compared 
with $112.3 million in 1969. Bulgaria's 
imports of Soviet refined petroleum prod- 
ucts will decline in favor of expanded 
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capacity is expanded at Pleven and Burgas. 
Bulgarian mineral and metal imports by 
the U.S.S.R. were valued at $13.6 million 
in 1970 compared with $17.9 million in 
1969. The decline in value resulting from 
decreased Soviet imports of rolled ferrous 
metals. 


Exports of selected mineral commodities 1 


(Metric tons unless otherwise specified) 


crude oil imports as domestic refining 
Table 2.—Bulgaria: 
Commodity 1969 
METALS 
Aluminum and alloys: 
CAD 25 2-o soon malen ed md Ee 200 
Unwrought and semimanufactures. .. 5,938 
Cadmium metal, all form 88 
Copper and alloys: 
IHD. bcr uu cL M Ce Ze 
Unwrought and semimanufactures.... 8,713 
Iron and steel: 
cr AAA E E E 9,240 
Pig JOH... 86 14,100 
Ferroalloys- - 2255.25 el 6,708 
Steel, primary forms. thousand tons 62 
Semimanufactures: 
Bars, rods, and sections. . do r 115 
Plates and sheets do.... 383 
Hoop and strip........... do (3) 
Ie eon A e eer do r4 
Pipes and tubes do r 29 
Total... oir do.... r 592 
Lead: 
DIDI EMO 744 
Metal and alloys: 
%%% 88 900 
Unwrought and semimanufac- 
E -------------- 28,569 
Nickel and alloys, unwrought (including 
matte) and semimanufactures 142 
Silver and alloys, unworked and partly 
worked value, thousands.. $2,898 
Titanium oxide ss 158 
Zinc: 
Oxid es 138 
Metal and alloys, unwrought and 
semimanufactures 22: 50, 006 
Other: 
Metal bearing slag, ash and dros sz 260 
Metals and alloys, all forms r25 
NONMETALS 
ASDOSLOS. - -- ease eee eee 3,732 
Baro. ⅛*- x mones 25, 600 
Boron compounds, acid and oxide 32 
Cement thousand tons 207 
Clays and products: 
Crude clay, kao lin 1,335 
Products, nonrefractory. / 5,652 
Fertilizer materials: 
Crude, phosphatic 3,300 
Manufactured, nitrogenous 69, 635 
Fluor 98 
J))JJJöÜÜC⁵ ³˙àAàAuA y E UA Ne 
Sodium and potassium compounds, n.e.s.: 
Caustic sodaaz·aza 1,738 
S ³ ot ee 25, 600 
Stone, dimension 5,302 


See footnotes at end of table. 


` 


1970 


193 
8,115 
102 


120 
6,156 
5,297 

40,600 
18,061 


56 


15 


4,665 
20,200 


153 
12,715 
NA 


106,449 
100 


21 


NA 
23, 100 


Principal destinations, 1970 


N . 87; Italy 54; West Germany 


Yugoslavia 5,456; West Germany 1, 490; 
Italy 853; France 316. 

West Germany 54; Belgium-Luxembourg 
43; France 5. 


West Germany 49; Netherlands 39; Bel- 
gium-Luxembo 16; Italy 16. 

Yugoslavia 3,800; West Germany 2,665; 
Italy 191. 


Italy 5,229; West Germany 68. 

Turkey 5,000. . 

Italy 9,375; Poland 6,671; Belgium-Lux- 
embourg 2,015. 

Lebanon 23; India 10; West Germany 6; 
United Kingdom 6. 


U.S.S.R. 56; Yugoslavia 44; Romania 28. 

Italy 64; Greece 54; Romania 47; France 
41; Yugoslavia 31. 

All to France. 

Iran 4; Algeria 1. 

Yugoslavia 24; Romania 18; U.S.S.R. 9; 
Poland 8. 


Italy 654; West Germany 50. 


Italy 6,648; U.S.S.R. 5,918; Austria 4,202; 
Switzerland 2,527. 


All to Italy. 
All to West Germany. 


All to Italy. 


United Kingdom 17,953; Italy 5,208; 
France 5,049; Czechoslovakia 3,962. 


All to West Germany. 


All to Poland. 
All to U.S.S.R. 


Yugoslavia 81. 


Italy 8,620; Poland 2,887; West Germany 
1,200; Yugoslavia 508. 


Greece 23,316. 
All to Yugoslavia. 
All to Italy. 


All to U.S.S.R. 
West Germany 2,832; Poland 691; Bel- 
gium-Luxembourg 91. 
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Table 2.—Bulgaria: Exports of selected mineral commodities 1—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 
NONMETALS—Continued 
Sulfur, sulfuric acid Sesto sceceeee NEUSS r 64,442 10,340 Romania 9,989. 
Tale 229 0Ü˙Ü1ä¹ò¹ ue eA Le x8 45,700 48,700 All to U.S. S. R. 
Other, crude... e 1,254 1,071 All to West Germany. 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum: 
Crude oil. thousand 42-gallon barrels. . 278 aa 
Refinery products: 2 
Distillate fuel oil. do.... 159 606 Switzerland 808; Austria 184; Albania 30. 
Residual fuel oil. do 766 275 Greece 84; Italy 2. 
Lubricants... |..........- do.... 19 ie 
Crude chemicals from distillation of coal, 
rr y LEES 4,818 NA 


r Revised. NA Not available. 
1 Compiled from official export statistics of Bulgaria and from import data of selected trading partners. 
? Data from official Bulgarian export statistics. 

3 Revised to zero. 


Sources: Official trade returns of Bulgaria, Poland, U.S.S.R. and Yugoslavia; United Nations, Statistical 
Office, Supplement to the World Trade Annual, 1969 ed., v. 1, 1971; United Nations, Economic Commission 
for Europe, Statistics of World Trade in Steel, 1969 and 1970 ed., 1970 and 197 1; and European Community, 
Statistical Office, Analytic Tables NIMEXE, ‘Luxembourg, 1971. 


Table 3.—Bulgaria: Imports of selected mineral products 1 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 
METALS 
Aluminum: 
ee, Set ieee ens 821 404 All from Yugoslavia 
ONGC ios See a E 735 644 Netherlands 280; Italy 200; France 85; 


West Germany 79. 
Metal and alloys, ,unwrought and 


semimanufactures 28,161 26,749 i aaa 22,695; Austria 2,217; Hungary 
ire. ee ee ees ees 1,225 863 All from U. S. S. R. 
Chromium, chrom ite 8,400 NA 
Copper including alloys, unwrought and 
semimanufacture s 8,262 5,087 bn n .R. 4,122; Yugoslavia 482; France 
Iron and steel: 
Iron ore 99 nn. thousand tons 1,020 1,183  U.S.S.R. 1,088. 
Pig WOR soe eee do. 2 307 295 U.S.S.R. 212 2; Poland 21. 
Ferroalloys. .............-... do.... 13 21 U.S. S. R. 17: Boland 2. 
Steel, primary forms do 27 10 Mainly from Romania. 
Semimanufactures: ? 
Bars, rods and profiles. . do 399 465 „ 405; Czechoslovakia 24; Romania 
Plates and sheets. do- 273 324 ae 214; Italy 30; Poland 19; Japan 
Hoop and strip........... do- 11 25 T aad 7; Czechoslovakia 4; 
Railway materials do.... 46 58 U.S.S. K. do; Yugoslavia 8; Poland 65. 
T! ĩ a A do.... 127 16 U.S.S.R. 9. 
Pipes, tubes and fittings. do 79 81 U.S. S. R. 53; West Germany 8. 
Unspecified rolled do.... 85 Be 
Castings and forgings..... do 4 6 Poland 5; Yugoslavia 1. 
Sf! do 974 975 
Lead ore and concentrate 11,708 NA 
Manganese: 
re and concentrate 98,345 80,000 All from U.S.S.R. 
Oxid8. ole u; a 80 90 All from Japan. 
Mercur 76- pound flasks. . 319 696 All from Italy. 
Nickel and alloys, unwrought and semi- 
manufactures. ---------------------- 262 124 Allfrom West Germany. 
Platinum-group........- value, thousands. . $81 $38 Wer. Germany $31; Belgium-Luxembourg 
Tin: 
Oxid@S 393 oo oc long tons 14 16 West Germany 9; Belgium-Luxembourg 7. 
Metal and alloys, unwrought and 
semimanufactures do 168 NA 
Titanium oxi dess 1.368 1.359 Italy 1,113: West Germany 246. 
Zine ore and concentrate 37, 750 22,147 All from Yugoslavia. 


See footnotes at end of table. 
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Table 3.—Bulgaria: Imports of selected mineral products 1—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 


METALS—Continued 
Other and unspecified: 


Ore and concentrates 139 - 
Metal and alloys, unwrought and 
semimanufactures 1. 373 2c 
NONMETALS 
Asbestoss 24, 600 21.200 All from U.S. S. R. 
Barite and wither ite. 3.050 NA 
Borates, ceruddlee c Lc 2l. 5,200 NA 
Cement thousand tons 113 94 U.S. S. R. 92; Poland 2. 
Clay products, refracetor // 22, 143 28,826 U.S.S.R. 23,400; Yugoslavia 356; Poland 
70. 
Diamond industrial. . . value, thousands $60 $213 Po an UE $142; West Ger- 
many $71. 
Feldsnar______________________-_______- 675 625 Yugoslavia 325; West Germany 300. 
Fertilizer materials: 4 
Crude: 
Phosphatic (apatite concentrates). 345,300 341,300 All from U.S.S.R. 
Potassic (salt): r 51,800 38,300 Do. 
Manufactured: 
Phosphatie 183,070 213,428 U.S. S. R. 180,300; Yugoslavia 33, 128. 
! o˙wꝛm· --=. ⁰⁰m eee 12, 924 NA 
Fluord ar 100 145 All from West Germany. 
Graphite 1. 100 = 
Magnes ite 193 NA 
Pigments, mineral, iron oxide 172 108 West Germany 83; France 25. 
J•öÜöĩ³50ê«' ↄↄↄↄ⁵ RM 12,009 NA 
U cul e eese dr nox 27,787 11,100 All from U.S.S.R. 
Other crude nonmetals___._____._______- 2 202 Netherlands 132; West Germany 70. 
MINERAL FUELS AND RELATED MATERIALS 
Carbon, black 222i 9, 860 13, 286 cer 7,183; Italy 3,610; East Germany 
Coal, all grades thousand tons 4, 088 5,065 All from U.S. S. R. 
G;§; ⅛ K r 8 do 196 465 U.S. S. R. 138; Czechoslovakia 50; Poland 
47 
Petroleum: 
Crude oil. thousand 42-gallon barrels. 35, 331 41,858  U.S.S.R. 34,979 
Refinery products: 
Gasoline do 2, 958 2,270 U.S.S.R. 1, 870. 
Distillate fuel oill do- 4,028 3,820 U.S. S. R. 3,193. 
Residual fuel oll do.... 11,002 11,775 U.S.S.R. 10,343 
Lubricants... ......- 2300... 616 610 U.S.S.R. 498. 
Crude chemicals from distillation of coal, 
gas or Ill 8 r 14,163 13,974 All from U.S.S.R. 


r Revised. NA Not available. 

1 Compiled from official import statistics of Bulgaria and from export data of selected trading partner 
countries. 

2 Data from official Bulgarian import statistics. 

3 Official import statistics report the receipt of only 523,000 tons in 1969 and 457,000 tons in 1970, but these 
represent receipts of only a select few categories of semimanufactures. Because of the incomplete nature of these 
data, export statistics of trading partner countries have been used for the entire steel semimanufacture section. 
Figures for 1969 exclude exports from Czechoslovakia, East Germany, and Hungary to Bulgaria; figures for 
1970 include exports from these countries. Total 1969 imports from these countries as reported in Bulgarian 
sources were 22,000 tons. 

* Official import statistics report the receipt of 1,063,000 tons of all types of fertilizers in 1969 and 866,000 
tons in 1970, quantities which considerably exceed the totals for the commodities listed below, which are derived 
from trading partner export statistics. However, official import statistics do not break down the total by type. 
Among the source countries listed in official import statistics, but not covered by 55 export data 
was Tunisia, which reportedly supplied 305, 000 tons in 1969 and 121,000 tons in 1970, all of which was pre- 
sumably phosphate rock. 


Sources: Official Trade returns of Bulgaria, Poland, Yugoslavia and the U.S.S.R. for 1969 and 1970; United 
Nations, Statistical Office, Supplement to the World Trade Annual, 1969 ed., v. 1, 1971; United Nations, 
Economic Commission for Europe, Statistics of World Trade in Steel, 1970 ed., 1971; European Community, 
Statistical Office, Analytical Tables NIMEXE, 1969 and 1970 ed., Luxembourg, 1970 and 1971. 


COMMODITY REVIEW 


METALS production from Medet concentrates is 


planned at 34,000 tons. 
Copper.—Increases in copper mine and 
smelter production resulted from expan- Development work on the Chelopets 
sion and modernization of the Medet por- deposit near Sofia was underway during 
phyry deposit mine and mill facilities. By the year. By 1975 the mine should operate 
1972, when the Medet mine and mill facil- at annual capacity level of 500,000 tons of 
ities attain planned capacity, copper metal ore containing 0.5 to 1.5 percent copper. 
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At least half of Bulgaria's copper output 
is processed into copper profiles, sheet, and 
wire at the Dimiter Ganev plant in Sofia. 
The plant is undergoing expansion and by 
1973 should have the capacity to produce 
110,000 tons of nonferrous semimanufac- 
tures annually. With the Dimiter Ganev 
plant operating at full capacity Bulgarian 
exports of nonferrous ingots will be 
replaced by export of nonferrous shapes, 
thin sheet and pipes. 

Iron and Steel.—The value of Bulgaria's 
production of nearly 2 million tons of 
crude steel represented an estimated 3.5 
percent of the nation's gross national prod- 
uct in 1971. Output was derived from two 
plants, the Kremikovtsi Iron and Steel 
plant near Sofia and the Lenin Iron and 
Stee] Plant at Pernik. Both plants were 
under expansion during the year to sup- 
port a production goal of 2.8 million tons 
of crude steel with sufficient downline 
processing capacity by 1975. 

By yearend, construction was underway 
on the first of Bulgaria's two iron found- 
ries which are to become operational 
during the current 5-year plan. Both 
foundries will be located near Sofia. Their 
capacities are planned at 50,000 and 70,000 
tons by 1975. 

Lead and Zinc.—Ore production in 1971 
was estimated at 15 million tons with 
metal content estimated at 170,000 tons. A 
new lead mine is under development at 
Yerma Reka in the Rhodope Mountains. 
While no description of the deposit is 
available, Bulgarian reports claim it will 
satisfy the nation's needs "for decades." 


NONMETALS 


Development activities in nonmetallic 
minerals were focused on cement and min- 
eral fertilizer production. Additional facili- 
ties were under construction and old facili- 
ties were being modernized to raise cement 
output to 6 million tons and mineral 
fertilizer output to 1.2 million tons by 
1975, the close of the current 5-year plan. 
The newly commissioned Zlatna Panega 
cement plant at Lukovit reportedly became 
operational during the year. Plant operat- 
ing capacity is proposed at 1.6 million tons 
annually by 1975. This plant is the first 
Bulgarian cement facility to utilize fluores- 
cent rayon-x analysis. By yearend the Wil- 
helm Peck de Beli Izvor plant near Vratsa 
was reportedly expanded to a 1.4-million- 
ton capacity, probably a  30-percent 
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increase over its former capacity. During 
the year, construction was undertaken on a 
].2-million-ton-per-year cement plant 
located in Southern Bulgaria. Supplemen- 
tal information on the plant was not 
reported. 

Construction and expansion activity in 
mineral fertilizer production was centered 
at the Varna and Vratsa fertilizer plants. 
Increasing amounts of imported natural 
gas and phosphate rock will serve as raw 
materials for the complex. 


MINERAL FUELS 


Energy consumption in 1971 was esti- 
mated at 30 million tons of standard coal 
equivalent (SCE). About half of this 
requirement was supplied from domestic 
sources, principally lignite and brown coal. 
The solid fuel contribution to Bulgaria's 
energy supply is, however, rapidly dimin- 
ishing. Solid fuels from both domestic and 
foreign sources contributed an estimated 53 
percent of total energy consumption in 
1971 declining from its 1965 contribution 
level of 76 percent. Liquid fuels derived 
principally from imported crudes 
accounted for an estimated 43 percent of 
total energy consumption in 1971, consider- 
ably higher than its 24-percent share of 
1965 total energy consumption. The 
remaining 1971 energy consumption 
requirements were supplied by natural gas 
at 3 percent and hydroelectric power at | 
percent. The contribution of natural gas 
to total energy consumption will apprecia- 
bly increase in 1975 with the completion 
of the 106-billion-cubic-foot-per-year-capac- 
ity gas pipeline linking Soviet gasfields 
with Bulgaria’s principal gas consuming 
centers. Bulgarian power stations generated 
20 billion kilowatt hours of electricity in 
1971. Nearly 90 percent of this output was 
derived from thermal power stations. By 
1975 electric power production is planned 
to increase to 31 billion kilowatt hours. 
While thermal power stations will con- 
tinue to generate the bulk of the nation’s 
electricity, 2 to 5 billion kilowatt hours of 
nuclear generated electricity will enter the 
nation’s power grid by 1975. 

Construction continued at Kozludui, the 
site of Bulgaria’s first nuclear powerplant. 
The first reactor of 400-megawatt capacity 
is scheduled for service in 1973 and a 
second 400-megawatt reactor should be in 
service by 1974. The design and construc- 
tion of the powerplant as well as the 
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supply of the nuclear fuel for the power- 
plant are under Soviet auspices. Construc- 
tion continued on the 630-megawatt-capac- 
ity Bobov Dol thermal powerplant. Fueled 
by the Bobov Dol lignite deposit, the 
powerplant should be in operation by 
1975. Completion of the Soviet-Bulgarian 
gas pipeline in 1975 will affect the Devnya, 
Sofia, Traycho Kostov, Pernik, and Kremi- 
kovtsi thermal power stations, which will 
then operate a dual fuel system of natural 
gas and fuel oil. 

Coal.—Coal output was reduced to less 
than 27 million tons with low-quality lig- 
nite and brown coals constituting about 99 
percent of the total production. While 
production declined in 1971, Bulgarian 
plans call for production increases to 33 
million tons by 1975 when small and fre- 
quently marginal operations will have been 
abandoned in favor of larger, mechanized 
operations. 

A third Soviet designed coking battery 
was commissioned at the Kremikovtsi Iron 
and Steel plant in March raising the 
nation's coking capacity to a level of self- 
sufficiency at 1.4 million tons per year. 

Natural Gas.—Domestic natural gas pro- 
duction continued to yield disappointing 
results with output estimated at 15.3 mil- 
lion cubic meters in 1971. Production was 
principally derived from the Stara Orja- 
hovo field on the Black Sea Coast and 
from Chiren (Tcherven) in Northwestern 
Bulgaria. While preliminary drafts of the 
1971-75 5-year plan set domestic natural 
gas production at 35 billion cubic feet by 
1975, gas production projection figures 
were conspicuously absent in succeeding 
reports, possibly indicating an even greater 
dependency on gas supplies from the 
Soviet Union. By  yearend, Bulgarian 
reports indicated that construction of the 
435-mile pipeline linking the Soviet 
Ukranian gas deposits with major Bulgar- 
ian industria] centers was ahead of sched- 
ule. Bulgarias urgent requirements for 
natural gas may prompt completion of the 
106-billion-cubic-foot-per-year-capacity pipe- 
line before its scheduled completion date 
of 1975. 

Petroleum.—Domestic crude oil contin- 
ued to decline with output at 6,100 barrels 
per day in 1971. Crude runs at Bulgaria's 
two refineries were estimated at 152,000 
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barrels per day with the U.S.S.R. providing 
130,000 barrels per day, Iraq 10,000 barrels 
per day, and the remaining 5,900 barrels 
per day of imported crude probably 
obtained from Iran, Syria, and/or the 
United Arab Republic. 


Bulgaria’s largest refinery and petro- 
chemical complex is located at Burgas and 
operated near capacity level of 120,000 bar- 
rels per day. Construction of a products 
pipeline linking the refinery with major 
product consumption centers of Stara 
Zagora and Plovdiv was underway with 
completion of a 60-mile link between the 
refinery and Kariobat. The 40,000-barrel- 
per-day-capacity line will total 175 miles in 
length. It is scheduled to reach its comple- 
tion point at Plovdiv by 1973. 


Construction of a second refining unit at 
the Pleven Refinery and Petrochemical 
complex was completed in March increas- 
ing capacity from 20,000- to 40,000-barrels- 
per-day-crude throughput. Exception for 
the limited domestic production from the 
northwestern fields, Pleven refinery crude 
throughput is railed inland from Bulgar- 
ia’s northern Black Sea ports. A pipeline 
network is under construction connecting 
the Northern Black Sea ports with the 
Pleven refinery; however, the lines will not 
be in full operation until 1975, at which 
time the projected capacity of the Pleven 
complex should attain 120,000 barrels per 
day. 

To support expanded imports of foreign 
crude, Bulgaria has contracted for expan- 
sion of her tanker fleet from its present 18 
ships with total capacity of 257,000 dead- 
weight tons (d.w.t.) to a total fleet of 29 
ships with total capacity of 850,000 d.w.t. 
by 1975. 


Present Bulgarian Black Sea Port facili- 
ties are not adequate to accommodate 
expanded tanker service. Port extension 
facility studies were undertaken during the 
year. Two plans under consideration 
included the construction of an additional 
wharf to provide berths for two 150,000- 
d.w.t. tankers at Shabla and construction 
of a submerged pipeline in the open sea 
where 150,000-d.w.t. tankers can unload 
cargo while moored to a buoy. This latter 
facility is proposed for both the Kavarna 
and Burgas ports. 
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The Mineral Industry of Burma 


By Donald C. Wininger ! 


Burma's “hard rock" part of the mineral 
industry showed only moderate improve- 
ment during 1971. Production from the 
Bawdwin mine near Lashio and the 
Chinese border increased, but the grade of 
the ore continued to decline. Production of 
tin and tungsten recorded a substantial in- 
crease in 1971, which indicated that the 
overall rehabilitation program was making 
significant progress, although output from 
the Mawchi tin-tungsten mine achieved 
only modest gains. In February a coopera- 
tive agreement was signed with the West 
German Government regarding general ex- 
ploration for mineral resources in Burma. 

An untied loan of $10 million ? was nego- 
tiated with Japan to finance exploratory 
drilling for oil in the Gulf of Martaban. 
The drilling, scheduled to begin early in 
1972, will be conducted by a U.S. contrac- 
tor, which will be the first foreign firm to 


engage in drilling operations in Burma 
since nationalization of the oil industry in 
1963. A loan was also received from the 
Export-Import Bank (Eximbank) to help 
finance the purchase of six more oil drill- 
ing rigs. The fertilizer plant being con- 
structed by the West Germans to utilize 
local natural gas to make urea was nearing 
completion at yearend. 

The mineral industry of Burma has be- 
come very much a government business. 
Various government corporations are as- 
signed to manage the different mining sec- 
tors. In fiscal 1970-71, the national 
budget showed the following estimated 
capital expenditures: Myanma Oil Corp. 
(MOC), $14.6 million; Myanma Bawd- 
win Corp. (MBC), $2.3 million; and Min- 
eral Development Corp. (MDC), $4.6 mil- 
lion. 


PRODUCTION 


According to official Burmese national 
budget estimates mineral“ output to- 
taled $43.3 million in fiscal year 1969-70 
and $42.4 million in 1970-71. Crude oil 
and limestone are included, but not the 
value added derived from mineral and 
metal processing. Thus, products like salt, 
cement, refined oil, and processed metals 
are excluded either in total or in part. Re- 
ported output values for major mincrals 
were as follows for 1970-71: Crude oil, 
$18.2 million; nonferrous output of the 
Bawdwin enterprise, $7.4 million; and 
tungsten concentrates, $4 million. In addi- 
tion, the following values were reported 


for output of processed materials during 
1970-71; salt, $3 million; cement, $4.1 mil- 
lion; refined petroleum $69.3 million; and 
iron and steel products, $15 million. 


5 scientist, Division of Nonmetallic Min- 
erals. 

2 Where necessary, values have been converted 
from Burma Kyats (BKs) to U.S. dollars at the 
rate of BKs4.76 —US$1.00. In the open market, 
the kyat is worth much less; actually, one dollar 
can buy 15 kyats or more. 

3 Burma's fiscal year runs from October to the 
following September. 

* Report to the people by the Government of 
the Union of Burma on the financial, economic 
and social conditions for 1971-72. The revolution- 
ary council of the Union of Burma. 
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Table 1.—Burma: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 1969 1970 1971 » 
METALS 
Antimony, mine output, metal content._...........---.--..------------ e 60 65 128 
Copper: 
Mine output, metal content ³³³2 ée 70 70 70 
Matte, gross ehh... amd emue e r 168 167 175 
Iron and steel: 
Crude steel ⁵ð 21,000 21,000 21,000 
3 Bares pde Ei a E EE p EE EE 25,000 25,000 25,000 
Mine output, metal content EEE 8,695 8,085 9,310 
Smelter: 
Refined lead- ð³ iA aa e aoa 9,720 9,512 9,481 
Wird Antimonial lead (18 to 20 percent antimony)........- 53 302 239 309 
ickel: 
Mine output, metal content__._..._._...--- Ll cll Lc LL eee 30 21 24 
Speiss, gross weight.-_.......-----_---------~------------------- 119 84 94 
Silver, mine output__........-.....-.--.-.--.-- thousand troy ounces.. 902 572 952 
Tin, mine output: 
Metal content of tin ore s long tons 212 175 896 
Metal content of tin-tungsten ore do.... 161 252 284 
/r ³⁰ꝛy asa EE do.... 373 427 680 
Tungsten, mine output: 
Metal content of tungsten ores___._...._-_.--__-.---- eee 55 44 164 
Metal content of tin-tungsten ore s 112 175 198 
J!!! ⁵³ðV) cee 167 219 362 
Zinc, mine output, metal content ekt 4,892 4,067 4,247 
NONMETALS 
BSrite 2202 dd ee ee ee see eet ee 9,703 13,463 22,963 
Cement, hydraulic —uůꝛw‚«:f⸗ ‘11... thousand tons 183 
Clays: 
l ⁰¹ wü ˙5Ü1oũ¹u ⁰ UE dE 14,961 7, 638 13, 615 
ee eee, ß e , MEE EE 1,027 
/; ]Ü i « df yd yd ß Mr M E Dite. 65 1, 490 1,321 
Industrial White “ dunt quu acere a a esee 912 587 1,624 
F! oe Ead ]˙ ê ·0v r E ed cmm E M DE 935 635 2,256 
Tf ² AAA EERE E 353 812 695 
J ⁰ Ü, ³ AAA ⁰ꝛ ¼ ¼ↄ d e ES 127 e 130 e 130 
GrabDHi p... .-anncLolceciu- doccaceci augue d ⁰⁰k mt ea Ea 102 152 
7 ſ/ſ od edu c I d DE dL RU EE EI E r 9,499 5,334 12,193 
Precious and semiprecious stones: 
% / eee aaa aaa aa aaa kilograms. . 3,758 14,952 17,546 
Rubies and sapphires. ...... 2... 2. 2 22-2. 2 LL LLL LLL c.l. carats.. 6,750 10,881 18,000 
8 et ³ð³ſ ³ðV-ͥuĩũ ⁵ð—- eee thousand tons 17 
Sand: 
Glass sand, brown 22222 LLL LLL LLL LL LL LL 222 22222222222 NA NA 4,822 
Glass sand, white LLL LLL LLL 222222 LL 22222222. NA NA 2,279 
Stone: 
Deere... ccn tee cs D LE 168 786 658 
Limestone, crushed and broken thousand tons 572 604 609 
C;ĩÜũ ' «”i r ð . ĩ ͤ . uua C E Ses ee NA 106 274 
Talc and related materials, soapstoᷣe nnn 152 213 215 
MINERAL FUELS AND RELATED MATERIALS 
%%%. ³ Ä n ELM EP LLL y ³ E AE 14,613 15,259 19,711 
Gas, natural, gross production... ..................- million cubic feet. 2,900 er 2, 500 1,628 
Petroleum: 
ee ß cu thousand 42-gallon barrels. . r 6,050 6,388 6,652 
Refinery products: 
asoline, aviation do.... 2 24 
Gasoline, t 0...- 1,457 1,476 1,415 
et Mel ob cee . ML atl d LE O cu 200 
F -- e . uris o ccc 1,857 1,810 2,247 
Distillate fuel oil. .-.-_-_._-___-__ eee O.. r 1, 706 1,667 2,227 
Residual fuel oil 02 1,014 929 1,610 
OUR ross eee ei tora Lu M LRL do- 192 366 679 
Refinery fuel oil and losses O. 402 328 NA 
WOUAl jo ceec esas aaah a a c a ee LL do 6,857 6,767 NA 


e Estimate. P Preliminary. r Revised. NA Not available. 

1 In addition to the commodities listed, Burma also produces sand and gravel, and other varieties of crude 
stone, but data are inadequate to make reliable estimates of output levels. 

? Data are for years ending June 30 of that stated. 
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TRADE 


Burma’s overall foreign trade declined 


sharply, from $284 million in fiscal year 


1969-70 to about $216 million in 1970-71. 
Although total exports at $118 million 
showed a significant increase, total imports 
declined $74 million to $98 million accord- 
ing to preliminary estimates. In fiscal 
1969-70, Burma exported $5.29 million in 
base metals and ores and $1.32 million in 
silver. In fiscal 1970-71, base metal exports 
were slightly down, but silver exports in- 
creased to more than four times the total 
for the previous year. 


Table 2.—Burma: 


Burma’s imports of mineral and related 
products dropped from roughly $31 mil- 
lion in 1968-69 to $26 million in 1969-70, 
and possibly to only $17 million in 
1970-71. The largest item was base metals 
and manufactures, which reached $20.9 
million in 1969-70, but declined to possi- 
bly only $14 million in 1970-71. Fertilizer 
imports showed the greatest change, declin- 
ing from $6 million in 1968-69 to less 
than $1 million in 1969-70, and according 
to preliminary estimates, nil in 1970-71. 
Construction of new fertilizer plants 
brought about the sharp decline. 


Exports and reexports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


METALS 
Antimony ore and concentrate 
Copper tt REI dee 
Iron and steel semimanufactures. .............- 
Lead: 


Ore and concentrate 


doo ce A ᷑ĩx, . ot LT 

Antimonial. ..............-....-.-....-- 

Nickel matte and speiss_...._..--.--.--------- 

Silver, unwrought........ thousand troy ounces. . 

Tin ore and concentrate 1 long tons 
Tungsten: 


Straight tungsten concentrates. ............ 
Mixed tin-tungsten concentratess 
Zinc ore and concentrate 


NONMETALS 
Cenent.-- cuu Ad A EC Me fur E E 
Gem stone other than diamond: 
Jade: 
en thousand carats.. 
Cut but not set___.._._._._.--_- do.... 
Rubies: 
Uncut... lcge amm do 
Cut but not set do 
Sapphires: 
Df A 8 do 
Cut but not seit do 
Precious and semiprecious stones n. e. s.: 
HP!!! ⁵ i ucl do- 
Cut but not set do 


Gasoline 42-gallon barrels. . 
Kerosin do 
Distillate fuel olil“l◻lDU.“lll!l do 
Residual fuel o ill! do 
Lubrican take do 
Tar and pite-ꝝnnunknkd do 


NA Not available. 


1969 1970 Principal destinations, 1970 
40 = 
as 220 All to West Germany. 
219 E. 
11, 957 2,688 Hong Kong 2,438. 
P 166 All to West Germany. 
2,599 1,057 United Kingdom 733; 
West Germany 323. 
652 456 Netherlands 213; Spain 211. 
279 275 Netherlands 104; India 92. 
97 51 All to Netherlands. 


7,878 5,530 All to Japan. 
8 us 
64 80 All to Hong Kong. 
125 23 Mainly to Hong Kong. 
40 1,238 Switzerland 1,080. 


9 2 Hong Kong 1. 


Switzerland 235; India 223. 
Hong Kong 8. 


99 Hong Kong 86. 


151 2 Allto Hong Kong. 
6 EN 
2 NA. 
18,436 NA. 
11,316 NA. 
4 33 NA. 
5 ES 


1 See also under tungsten for mixed tin-tungsten concentrates. 


2 Less than 4 unit. 
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Imports of mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum: 


Metal includi 
Unwrou ght 
Semimanufacture ss 

Antimony ore and concentrate 
Arsenic trioxide, pentoxide, acids 
Copper: 

Copper sulfate. —————Ó— € 

Metal including alloys: 
Unwrough᷑Zz—— 
Semimanufacture s 

Iron and steel: 

Ore and concentrate 

Metal: 
ng. iron including cast iron 
Sponge iron, powder and shot 

„„ eesoeasesce ccs 
Steel, primary form 
Semimanufact ures Lo xc drei E 


Lead: 
G soe ee ee oce iie 
Metal including alloys unwrought and 
semimanufacturees 
Manganese oxide ns. 
Mercury 76-pound flasks.. 
Nickel metal including alloys, unwrought and 
semimanufacture ss 
Platinum metals including alloys, all forms 
troy ounces.. 
Silver including alloys. ................- Osca 
Tin: 
Oxides... ] •˙ h long tons. 
Metal ineluding alloys, unwrought and 
semimanufacturees 
Titanium oxidesss ee 


Tungsten including alloys, all forms 
Zinc: 
Üxid6 2.56 oe ⅛˙ m . 


Metals including alioys, ali forms: ^ ^ ' 
Alkali and alkaline earth___...._._.._- 


Clays and products: 
Crude n.e.s.: 
Kaolin (china)... 
Ot 


Products: 
Refractory.........- value, thousands. . 
Nonrefractory................. d 
Diamond, industrial.................... do 
Fertilizer materials: 
Manufactured: 
Nit rogenouu s 


Fosse 
H §ö’ðô⅛Üü eaa A 
Mixed SRR ER enh SER AEE Tee PME MSS RENS 
Graphite, natura. 
lodin- eo Shite ĩð . ee eee a 
Mica, all form 


Procons and semiprecious stones , except diamond: 


as E DE E » ꝶ— 8 carats.. 


See footnotes at end of table. 


1969 


10 


83 
558 


1 
3,977 
101 
8,424 
57,195 


10,697 
17,983 


1,184 
83,460 


1970 


902 
428,376 


Principal sources, 1970 


United States 4. 


Australia 431. 
U. S. S. R. 1,343; Japan 96. 


West Germany 17. 
Japan 50. 


United Kingdom 254. 
United Kingdom 127; Japan 97. 


West Germany 2,442. 

All from West Germany. 

West Germany 19. 

U.S.S.R. 13,439. 

India 23, 764; Japan 14,583; 
Belgium-Luxembourg 9, 093. 


All from United Kingdom. 


Japan 7; United Kingdom 5. 
Japan 539; 9; West Germany 130. 
West Germany 2,178. 


East Germany 2. 


Mainly from United Kingdom. 
Japan 1,146. 


NA. 


Japan 5. 
United Kingdom 185; West 
Germany 66. 


West Germany 37. 
North Korea 234; Belgium- 
Luxembourg 197. 


Mainly from Hong Kong. 
United Kingdom 42. 


NA. 


Canada 828; Republic of South 
Africa 621. 

United States 36. 

All from United Kingdom. 

Italy 848. 

Belgium-Luxembourg 20. 


All from United Kingdom. 
Japan 40; West Germany 40. 


Japan $70; United Kingdom $17. 
Japan $22. 


320 Germany 644: Netherlands 


All from Australia. 
All from Netherlands. 
Japan 2, 197. 
est Germany 28; India 17. 
Japan 94. 
Mainly f from United Kingdom. 


Reimports. 
All from Belgium-Luxembourg. 
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Imports of mineral commodities 1—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 
NONMETALS—— Continued 
Salt... nn eL eco Locale 73 3 All from United Kingdom. 
Sodium and potassium compounds n. e. s.: 
Caustic soda/aza 2-2 LL 2l lll ll cll 2,406 3,012 Poland 1,564; Netherlands 670. 
Caustic potash, sodic and potassic peroxides. 23 West Germany 18. 
Stone, sand and gravel: 

Gravel and crushed rock. ................. dm 2 All from West Germany. 
Rs Quartz and quartzite. ....................- 16 59 Belgium-Luxembourg 30. 

ur: 

Elemental. ......................2......-. 243 1,331 West Germany 1,318. 

Sulfuric acid. ........ 2... LLL LLL LLL l.l 117 12 United Kingdom T. 

Other nonmetals n.e.s.: 

ride, he 251 213 India 208. 

Oxides and hydroxides of magnesium 2 (2) NA. 

Building materials of asphalt, asbestos, and 

fiber cement, and unfired nonmetals n.e.s. . 2 507 Japan 497. 

MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural 1 E 
Carbon black 160 250 Australia 109. 

Coal and briquets: 

Anthracite and bituminous. ss 153,854 206, 829 All from India. 

Lignite and lignite briquets. ............... zt 82 All from West Germany. 
Hydrogen, rare and inert gases 25 5 All from Japan. 
Petroleum: 

Crude thousand 42-gallon barrels.. 447 1,473 Malaysia 1,978. 

Refinery products: 

Gasoline, aviation do. 60 5 Mainly from Iran. 
Kerosine and jet fuel. 42-gallon barrels. . 263 1 All from United Kingdom. 
Residual fuel oil.................. do 62,913 10 United Kingdom 7. 
Lubricants 
thousand 42-gallon barrels. . 118 126 a 80; Malaysia 15; 
apan 
1 9 jelly and wax - 42-gallon barrels. . 1,338 527 West Germany 244. 
ther: 
Nonlubricating oils n.e.s.....do.... 137,060 7,056 All from 2921 
JAA ees do.... 36,700 53,718 Malaysia 2 210; Japan 16,520. 
Pitch co cen do- 39 bc 
Bitumen and other residues do 76, 732 12 All from West Germany. 
Bituminous mixtures n.e.s. ..do.... 25,125 48 Mainly from West Germany. 
Mineral tar and other coal, petroleum, or gas 
derived crude chemicals 354 9 United Kingdom 7. 


NA Not available. 


1 Imports for . only: does not inelude imports into bond by commodity. 


2 Less than V uni 


COMMODITY REVIEW 


METALS 


Antimony.—In recent years, until 1970, 
the only antimony produced in Burma had 
been a few hundred tons of antimonial 
lead annually, analyzing 18 to 20 percent 
antimony, by the lead smelter in Namtu. 
Early in 1970, small-scale extraction of an- 
timony ore was resumed, due primarily to 
extremely high prices and Government as- 
sistance by MDC. In fact, an intensive 
search for antimony led to the discovery of 
various deposits. A sharp decline in anti- 
mony prices from the high level of early 
1970 undoubtedly will affect future opera- 
tions, but actual production in 1971 was 
substantially higher than in the previous 
year. 

Copper.—The Japanese Ministry of Inter- 
national Trade and Industry (MITI) 
joined with Japanese copper smelters to 


study the Monywa copper deposit north- 
west of Mandalay. Reserves are estimated 
at 15 million tons that grade from 1.3 to 
1.5 percent copper.5 

About 175 tons of copper matte was pro- 
duced as a byproduct of refined lead from 
the Bawdwin mine. 


Iron and Steel.—The Ywama steel plant, 
which has an electric furnace and rolling 
mills, remained the country’s only steel 
producer. Scrap iron for feeding the fur- 
nace came from domestic sources, but a 
shortage seemed imminent. The steel plant 
rated at 40,000 tons of products annually 
has been running at about half capacity. 
Bars and rods were the main products, fol- 
lowed by wire nails, galvanized iron, and 
barrel sheets. Plans have been made to 


ies Mining. Burma. V. 7, No. 8, July 1971, 
p. 42. 
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build additional facilities for wire netting, 
roller extension, tubes, and sheets, al- 
though funds were not in sight. Burma 
also has plans to build an integrated steel 
industry, a project which is even more un- 
certain. 

Lead, Zinc, Copper, Silver, and Nickel. 
—The Government-owned Bawdwin enter- 
prise in Northern Shan State near the 
Burma Road, originally under the Burma 
Corporation, then the Peoples Bawdwin 
Industry (PBI), and now the MBC, con- 
tinued to be Burma's sole significant pro- 
ducer of nonferrous metals. Bawdwin has 
been producing refined lead, zinc concen- 
trate, and byproducts for decades. The 
zinc concentrate has been sold as such 
mostly to Japan; lead and other materials 
have been sent to nearby Namtu for smelt- 
ing before marketing abroad, primarily to 
India as in the case of refined lead. As of 
yearend 1970, this mining complex, with 
more than 7,000 workers, was capable of 
producing each year approximately the fol- 
lowing: Refined lead, 15,000 tons; zinc con- 
centrate, 10,000 tons; silver 1 million 
ounces; antimonial lead, 300 tons; copper 
matte, 200 tons; and nickel speiss, 130 tons. 

The decline of the historically famous 
Bawdwin mine is mainly attributed to de- 
pletion of high-grade reserves that have 
analyzed one-third combined  base-metal 
content in the ore. The tenor of the ex- 
tracted ore has dropped sharply, and the 
grade of concentrates produced apparently 
continues to decline. Overall output of 
lead concentrates increased considerably, 
reaching about 16,900 tons in 1971, com- 
pared with 14,700 tons in 1970. However, 
the old smelter, which has a large surplus 
capacity, reportedly produced only 9,480 
metric tons of refined lead in 1971, slightly 
lower than 1970. 


The small Bawsaing mine in the Taung- 
gyi district, also under MBC, which con- 
trols all nonferrous base-metal operations 
in the country, was being expanded to 
produce about 1,000 tons per year each of 
sulfide lead ore, carbonate lead ore, and 
lead slag. Output, so far totaling only 
about 2,000 tons of ore per year, has been 
sent to Namtu for smelting. 

The new Yadana Theingi mine in the 
Nawnghkio district, Northern Shan State, 
was being built up to produce over 40,000 
tons of silver-lead-zinc ore annually. The 
plan is to construct a powerplant, a mill, 
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and a 32-mile road from the mine to Ohn- 
mathi on the Mandalay-Lashio highway. 

Tin and Tungsten.—MDC continued to 
control most of the country's tin and tung- 
sten mines, and Government policy calls 
for the eventual takeover of the remaining 
private mines as soon as their licenses ex- 
pire. Concentrates were produced sepa- 
rately or in mixed form. Combined annual 
output of the two related minerals has 
ranged between 800 and 1,700 tons of con- 
centrates during the last 5 years, much 
lower than pre-World War II levels. AI- 
though statistics are conflicting, Burma has 
been producing, in terms of metal content, 
approximately 300 to 600 tons of tin and 
100 to 350 tons of tungsten per year. Most 
production has come from the Tavoy and 
Mergui districts in the Tenasserim Divi- 
sion near the Thai border. The Govern- 
ment helps the small miners with imple- 
ments. It also buys concentrates at 
relatively low prices, an action which has 
brought about smuggling into Thailand. 
Large-scale dredging operations have vir- 
tually ceased. 


In an effort to spur production, a 4-year 
technical assistance agreement was signed 
between MDC and the Soviet Union to re- 
habilitate the once-famous Mawchi tin- 
tungsten lode mine. The mine was re- 
opened on March 27, 1970, and a Soviet 
team of five experts arrived 4 months 
later. The initial goal was to produce 
about 100 tons of mixed concentrates 
monthly—roughly twice the monthly levels 
late in 1970. This was not achieved for 
1971 as a whole. Apparently production of 
tin concentrate and tungsten concentrate 
were increased considerably in 1971, which 
indicates that the overall rehabilitation 
program was making significant progress. 


NONMETALS 


Cement.—Burma's only cement plant at 
Thayetmyo is also a Government enter- 
prise. With two wet-process rotary kilns, 
the plant is capable of producing about 
180,000 tons per year. 

The Industrial Development Corp., oper- 
ators of the Thayetmyo plant, ordered a 
second plant from Japan near yearend 
1970. Kawasaki Heavy Industries is to sup- 
ply this 800-ton-per-day cement plant for 
about $8.5 million. The plant will be in- 
stalled in the Kyangin area in the upper 
reaches of the Irrawaddy River in 1972. 
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Fertilizer Materials.—Difficulties in rice 
production influenced the Government to 
encourage the use of chemical fertilizers in 
Burma. During the 5 years prior to 1970, 
annual fertilizer consumption had risen to 
approximately 150,000 tons, all imported. 
In 1970 the first of two similar fertilizer 
plants was completed, signaling the even- 
tual stoppage of large-scale imports of ni- 
trogen fertilizers. Complex or mixed ferti- 
lizers, however, would still be imported. 


Both plants are located near the Chauk 
oilfields in central Burma in order to uti- 
lize the natural gas there. The annual ca- 
pacities of each plant, costing approxi- 
mately $14 million each, will be 40,000 
tons of ammonia and an associated 65,000 
tons of urea. The first plant, located at 
Pagan 20 kilometers north of Chauk, was 
built by the Japanese firm Hitachi Zosen. 
The second plant, near Sale at Kyun- 
chaung 30 kilometers south of Chauk, is 
being built by a consortium of West Ger- 
man firms and was nearing completion late 
in 1971. 

Gem Stones.—Uncut Burmese jade con- 
tinued to be of importance in world jew- 
elry circles. Annual output usually varies 
between 52,300 and 93,300 kilograms of 
uncut jadeite. Since many mines are in in- 
surgent territory near the border, addi- 
tional jade presumably was produced and 
smuggled out of the country. Burma also 
produces ruby, sapphire, spinel, other 
"precious stones," and cultured pearls. The 
pearl industry was nationalized in 1964, 
when the Japanese part of a joint venture 
was dissolved. Producers of jade and pre- 
cious stones were first required to sell to 
MDC. By 1970, both these industries had 
become totally nationalized. 


During the eighth annual emporium 
held in Rangoon in March 1972, sales to- 
taled $2.3 million, including $1.7 million 
for jade, $362,250 for pearls, and $148,000 
for precious stones. Pearl sales have lost 
ground stcadily since the Japanese left. 
Recorded output of precious stones also 
declined sharply since nationalization. 


Salt.—Burma produces the salt it needs, 
which amounted to about 185,000 tons 
during 1971. Early in 1970 the Burma Salt 
Industries, the sole operator harvesting salt 
from brine pits located along the Indian 
Ocean coast, started a modernization pro- 
gram. The company has placed a $1 mil- 
lion order with Allis-Chalmers Manufac- 
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turing Co. for tractor scrapers, crawler 
dozers, and graders to build pits, dikes, 
and channels, which will replace elephants 
and bullocks formerly employed. 


Other Nonmetallics.—An Industrial Raw 
Materials Committee helps MDC supervise 
various small, nonmetallic industries, 
which include fire clay from Pegu Yomas 
east of Minhla and from Kyaukpadaung; 
fluorspar from Kalaw; soapstone from 
Katha; graphite from Wapyudaung; man- 
ganese dioxide from Kyaukpadaung; ben- 
tonite from Shwebo; gypsum from Chauk; 
dolomite from Kalaw and feldspar from 
Thazi and Taungtha for the Syrium glass 
factory; quartz from Choungzon in Am- 
herst district; and barite from Kyaukse 
and elsewhere. Barite and bentonite extrac- 
tion were being stepped up because of 
growing demand by MOC. The industrial 
cay near Minhla may turn out to be 
rather important. 


MINERAL FUELS 


Coal—The  Kalewa coalfield in the 
northwest, sole producer in Burma, pro- 
duced about 19,700 tons of low-grade coal 
during 1971, compared with only 15,000 
tons during 1970. Burma's imports of coal 
are also small. 


Petroleum.¢—Burma intensified offshore 
exploration in 1971 and prepared to begin 
exploratory drilling in the Gulf of Marta- 
ban, financed by a Japanese loan. The 
Government continued to seek foreign gov- 
ernmental assistance in 1971. In addition 
to the loan from Japan, it received a $2.8 
million loan from the Eximbank to help 
finance the purchase of six U.S. onshore 
drilling rigs and ancillary equipment. 


Onshore, based largely upon expanded 
production at the new Mann field, crude 
output continued to climb and probably 
reached 20,000 barrels per day by late 
1971. Production at Burma's other fields 
cither held its own or declined. Chauk and 
Yenangyaung, Burma's old fields, although 
declining slowly, still accounted for about 
6,000 barrels per day between them. My- 
anaung, which also produced about 6,000 
barrels per day, is declining more rapidly 
than expected, even though secondary re- 
covery methods have been instituted. The 
Prome field is holding its own at about 

$ U.S. Embassy, Rangoon, Burma. Annual Petro- 


leum Report. State Department Airgram A-183, 
Dec. 21, 1971, pp. 1-12. 
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2,000 barrels per day. Production at Shwe- 
pyitha has shut down completely. 


Operating at about 91-percent capacity 
(1,125,000 gallons per day), Burma's two 
refineries at Syriam and Chauk processed 
almost 375 million gallons of refined prod- 
ucts in 1970-71, the fifth consecutive year 
that refined production has increased. 


In 1971 Burma added a new item to its 
small list of petroleum export products, 
naphtha. For the past 2 years MOC has 
had excess naphtha available for sale from 
its refinery at Syriam, where 60,000 tons 
were reportedly processed in 1970—71. In 
March MOC made its first sale, contracting 
with Mitsui of Japan to sell 20,000 tons. 
Burma also exports a few thousand tons of 
petroleum coke mainly to Japan and Malay- 
sia, and wax (figures unknown). In addi- 
tion, Burma earns about $42,000 per month 
from the sale of jet aviation fuel to air- 
lines using Mingaladon Airport. 


Burma continued to import sizable 
quantities of crude oil during the year be- 
cause production was unable to keep up 
with consumption. Imports of crude oil 
during the fiscal year were 80 percent 
greater than the previous year. 

Offshore, after the seismic survey con- 


ducted in late 1970 and early 1971 by the 
West German firm Prakla, MOC issued 
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tenders for drilling exploratory wells in 
the Gulf of Martaban. The contract was 
awarded to the firm Reading & Bates, 
largely on the basis of the technical suita- 
bility of its rig, the MG Hulme. The work 
is being financed by a long.term Japanese 
loan of $10 million, which is untied to the 
use of Japanese equipment and companies. 
Preparatory to drilling, Japan Petroleum 
Exploration Co. conducted a detailed 
seismic survey of part of the area covered 
in the initial survey by Prakla. Drilling 
was scheduled to begin in early 1972. 

Onshore exploration covered about 9,475 
square miles in fiscal year 1970-71, up 
from 8,323 square miles in 1969-70. Explo- 
ration work included geological, magnetic, 
and seismic surveys and ranged over most 
of the country, although there appeared to 
be a shift in emphasis from the Arakan 
coastal region to Lower Burma in the 
Rangoon area. The two most promising 
areas surveyed were the Thayetmyo region 
on the west bank of the Irrawaddy be- 
tween Prome and the Mann field and the 
area around Rangoon. Both areas were 
scheduled for exploratory drilling in the 
coming year. Uncertainties regarding secu- 
rity in Burma have made distribution dif- 
ficult, and most of the crude is being 
shipped to refineries by water and trucks 
rather than by pipeline. 


The Mineral Industry of Canada 


By J. Patrick Ryan? 


The value of Canada’s mineral produc- 
tion increased about $203 million? in 1971 
to a record total of $5,851 million. This 
represents a gain of nearly 4 percent over 
the value of minerals produced in 1970 and 
marks the 13th consecutive annual increase. 
Compared with an average annual growth 
rate of 12 percent in the 10-year period 
1961-70, the slower growth rate in 1971 
mainly reflected a decline in value in the 
metal-producing sector which was more 
than offset by gains in the nonmetals and 
fuels sectors of the mineral industry. In 
1971, preliminary estimates show that metal- 
lic mineral output declined 4 percent to 
$2,902 million, nonmetallics gained 3 per- 
cent to $488 million, mineral fuels increased 
17 percent to $1,984 million, and structural 
materials increased 9 percent to $477 
million. These four sectors accounted for 
50 percent, 8 percent, 34 percent, and 8 
percent, respectively, of the total produc- 
tion. 

Mineral production represented about 6.4 
percent of Canada's estimated gross na- 
tional product (GNP) of $92,070 million 
in 1971 compared with 6.8 percent and a 
GNP of $83,539 million in 1970. Based 
on a population of 21.7 million, per capita 
value of mineral production in 1971 in- 
creased $5.62 to a new record of $272.86, 
one of the highest in the world. 

The value of exports of mineral fuels 
increased sharply in 1971 but the value of 
most other mineral exports except potash, 
asbestos, and a few others, declined. About 
60 percent of Canada's crude and processed 
mineral products were exported to more 
than 90 countries. In the period 1966-71, 
the value of mineral products exported 
grew at an average rate of 13 percent per 
year, reaching $4.9 billion in 1971. Mineral 
imports, principally processed metals and 
fuels, were valued at $2.4 billion, resulting 
in a favorable trade balance of about $2.5 
billion. 


According to data compiled by the Do- 
minion Bureau of Statistics, the minerals 
industry was a major contributor to the 
4-percent rise in Canada's real domestic 
product in 1971. The minerals index was 
up 3 percent to 180.1 (1961 base = 100) 
compared with a 16-percent gain in 1970. 
The index for agriculture and construction 
were up 34 percent and 7 percent, respec- 
tively, but most other industries recorded 
small gains except forestry, which was be- 
low the 1970 level. 

Of the 62 mineral commodities produced 
in Canada in 1971, the following nine 
leading minerals accounted for 83 percent 
of the total mineral value of $5,851 million 
in 1971: Petroleum, $1,336 million (23 per- 
cent); nickel, $789 million (13 percent); 
copper, $746 million (13 percent); iron ore, 
$554 million (10 percent); natural gas and 
byproducts, $515 million (9 percent); zinc, 
$406 million (7 percent); asbestos, $208 
million (3 percent); cement, $192 million 
(3 percent); and lead, $109 million (2 per- 
cent). In addition to these indigenous min- 
eral products and generally excluded from 
official mineral production statistics, Can- 
ada produced primary aluminum from 
bauxite and alumina imports valued at 
over $587 million in 1971. Canada ranks 
third in world metal production, and fifth 
in nonmetal production in terms of value. 
Canada is the world's leading producer of 
zinc, asbestos, silver, nepheline syenite, 
nickel, and selenium and is the second 
largest producer of gypsum, molybdenum, 
potash, sulfur, titanium, and uranium. 

Seven of Canada’s 12 Provinces and Ter- 
ritories attained record mineral production 


! Mining engineer, Division of Nonferrous Metals. 

? Values quoted in this chapter have been con- 
verted from Canadian dollars (Can$) to U.S. 
dollars. Conversion of 1971 values has been at 
the average annual rate of Can$1— US$0.989; con- 
version of 1970 values has been at the average 
annual rate of Can$1—US$0.958; for years 1962- 
69, conversion has been at Can$1 — US$0.925. 
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in 1971. Alberta surpassed Ontario for the 
first time and accounted for nearly 28 
percent of the total value of mineral pro- 
duction. Most of Alberta's increased pro- 
duction came from expansion in the fuels 
sector—coal, natural gas, and petroleum— 
which together accounted for about 92 
percent of the total value of Alberta's out- 
put. Ontario's production declined about 
2 percent to 26 percent of the total value 
as a result of lower production values in 
the metals sector. Most of the value of 
Ontario's output was attributed to produc- 
tion of nonferrous metals and their by- 
products. Quebec's production declined 
about 4 percent and accounted for 13 per- 
cent of the total. The proportion of total 
production value for British Columbia in- 
creased slightly to 9 percent. Mineral pro- 
duction values declined in Saskatchewan, 
Newfoundland, and Manitoba and ac- 
counted for 6.5 percent, 5.7 percent, and 
5.4 percent, respectively, of the total. These 
Provinces were followed in order by New 
Brunswick, Northwest Territories, Yukon 
Territory, Nova Scotia, and Prince Edward 
Island, which together accounted for nearly 
6.4 percent of the total value of Canada's 
1971 mineral production. 

General wholesale price indexes for 
minerals and metals in 1971 and 1970 (the 
latter in parentheses) compared with the 
1935-39 base period index of 100 were 
as follows: Nonferrous metals, 260.9 (281.0); 
iron products, 315.5 (305.9); and non- 
metallic mineral products, 225.4 (215.8). 
Average weekly earnings of a mining in- 
dustry employee was Can$177.19 in Decem- 
ber 1971 compared with Can$164.70 in the 
same month in 1970. Capital expenditures 
for new construction and equipment in 
mining and mineral processing industries, 
including petroleum and gas wells, totaled 
$1,779 million in 1971 compared with 
$1,387 million in 1970. Metal mines, smel- 
ters, and refineries accounted for expendi- 
tures totaling $372 million; industrial 
minerals and coal projects, $711 million; 
and petroleum and gas wells, $696 million. 
Dividends paid by 62 Canadian companies 
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totaled $327.5 million, compared with $388 
million in 1970 and $347 million in 
1969. Among the largest dividend payers 
in 1971 were International Nickel Com- 
pany of Canada, Ltd., (Inco), $96.9 mil- 
lion; Imperial Oil, Ltd., $77.0 million; 
Iron Ore Co. of Canada, Ltd., $32.1 million; 
Steel Co. of Canada, $30.4 million; Noranda 
Mines, Ltd., $29.0 million; Pine Point 
Mines, Ltd., $20.3 million; Falconbridge 
Nickel Mines, Ltd., $13.6 million; and 
Cominco, Ltd., $11.7 million. Each of 10 
others paid over $5 million. 


Mineral exploration activity was sharply 
curtailed in 1971 as several foreign mining 
companies reduced or suspended the search 
for new ore deposits in Canada, closed their 
Canadian exploration offices, and cut their 
staffs. The general cutback in the scale 
of exploration reflected rising costs, lower 
metal prices, oversupply of some commodi- 
ties, impending unfavorable legislation, and 
worldwide economic and monetary uncer- 
tainties. 


Despite the general slowdown in explora- 
tion activity, exploration expenditures in 
1971 were estimated to have been near $100 
million. Work continued on base metal 
prospects in Nova Scotia both on the 
mainland and on Cape Breton Island. In 
New Brunswick, investigations of lead-zinc- 
copper deposits continued in the Bathurst- 
Newcastle area, and an airborne geo- 
physical survey was carried out to stimu- 
late exploration interest in the Caledonia 
area. In Quebec, exploration for base metals 
continued in several of the older mining 
camps, including geological, geophysical, 
and geochemical studies in the Noranda 
area, and several asbestos prospects were 
undergoing tests. In Ontario, exploration 
activity also continued in the Timmins- 
Kirkland Lake belt and in the Sturgeon 
Lake area. Significant exploration and 
development activity continued in the coal 
areas near the Alberta-British Columbia 
border and in the porphyry copper-molyb- 
denum deposits in British Columbia and 
the Yukon. 
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PRODUCTION 


Canada's mineral production in 1971 as 
recorded by the Minerals Resources Branch, 
Department of Energy, Mines, and Re- 
sources included 27 metals, 31 nonmetals 
and structural materials, and four types 
of fuels. Mineral products not included in 
the totals are alumina, aluminum metal, 
and ferroalloys made in Canada from im- 
ported raw materials, abrasives, lightweight 
aggregates, and carbon black. All of the 
mineral fuels and some of the nonmetals 
increased in quantity and value but output 
of most metals declined compared with 
production levels of 1970. 


The value of British Columbia's mineral 
production in 1971 increased 8.5 percent to 
a record of $531.6 million mainly because 
of a 15-percent gain in the output of 
copper, which accounted for nearly 27 per- 
cent of the total. Crude petroleum produc- 
tion declined slightly and represented 11.5 
percent of the total. Production of struc- 
tural materials increased nearly 20 percent 
in value. Zinc output increased 14 percent 
and accounted for about 9 percent of the 
total but the value of lead production, 
representing about 6 percent of the total, 
was slightly less than in 1970 because of 
lower metal prices despite a 15-percent gain 
in volume. Production of molybdenum, 
most of which comes from this Province, 
declined 19 percent in value and repre- 
sented about 8 percent of the total value 
of mineral production. 


Alberta's mineral production value in- 
creased 11 percent in 1971, to $1,652 million. 
Crude petroleum production provided 
nearly 65 percent of the total. Output of 
natural gas and natural gas byproducts 
increased to $268 million and $196 million, 
respectively. Low sulfur prices reduced the 
value of sulfur production. The value of 
coal output increased nearly 88 percent 
mainly because of continued strong demand 
from Japan for the metallurgical grade. 


The value of Ontario's mineral produc- 
tion declined $27.5 million in 1971, to 
$1,563 million, a sharp reversal of the gain 
in 1970. Nickel and copper accounted for 
about 58 percent of the total value. The 
value of nickel declined about 3 percent, 
to $589 million, and the value of copper 
decreased nearly 6 percent to about $321 
million. The value of zinc production in- 
creased 17 percent, to nearly $127 million. 


In Quebec, production of copper, the 
leading mineral commodity in terms of 
value, declined 1.5 percent to $197 million, 
accounting for nearly 26 percent of the total 
mineral value. Asbestos production de- 
creased 1.8 percent in value, to about $159 
million, and provided nearly 21 percent 
of the total value. The value of structural 
materials increased nearly 10 percent to 
$114 million and accounted for about 15 
percent of the total. Iron ore production, 
which accounted for nearly 15 percent of 
the Province's total mineral value, de- 
creased 15 percent in 1971, to $113 million. 
Other leading commodities produced in 
Quebec included zinc, titanium dioxide, and 
gold. 


Saskatchewan's mineral production value 
increased nearly 1 percent in 1971, to $382 
million. Petroleum, the leading mineral 
commodity, increased slightly in value to 
nearly $202 million, about 53 percent of 
the total. Potash production was valued at 
$128 million, representing a gain of nearly 
18 percent over that of 1970, and accounted 
for one-third of the provincial total. Struc- 
tural materials increased about 11 percent 
to slightly more than $11 million and ac- 
counted for nearly 3 percent of the total 
value. Other important commodities pro- 
duced in the Province included natural gas, 
copper, coal, and uranium. 


Newfoundland’s mineral production de- 
clined about $16 million in value, to $337 
million. The major commodity, iron ore, 
declined almost 2 percent in value and ac- 
counted for 85 percent of the total value 
of mineral production in the Province. 
Asbestos production increased 20 percent 
in value and accounted for about 4 percent 
of the total value. Production of copper, 
lead, and zinc declined nearly 23 percent 
in value because of a labor strike and ac- 
counted for 4 percent of the provincial 
total. 


In Manitoba, the value of production de- 
clined in all sectors of the mineral industry 
except structural materials, which increased 
6 percent. Cutbacks in output of nickel- 
copper ore and reduction of some copper- 
zinc operations because of labor disputes 
accounted for most of the 4-percent decline 
in the Province's mineral production total. 

Mineral production in New Brunswick 
increased about 3 percent in value, to $107 


190 


million, with gains achieved in all sectors 
of the mineral industry. In the metals sec- 
tor, the value of copper and zinc output 
increased but lead declined slightly because 
of lower metal prices. In the fuels sector, 
most of the gain in value of output came 
from increased coal production. 

In the Northwest Territories, mineral 
production declined about $34 million in 
value, to $99 million. Lower zinc and lead 
production. accounted for most of the de- 
cline in value. These metals comprised 85 
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percent of the total output value. The value 
of gold and silver production, which also 
decreased, accounted for 13 percent of the 
total. 

Increased production of gypsum, salt, 
and coal accounted for most of the 5- 
percent increase in the value of Nova 
Scotia's mineral production. Cement, clay 
products, and sand and gravel production 
registered small gains but the value of 


metals output, 


preciably. 


(Metric tons unless otherwise specified) 


Production of mineral commodities 


chiefly lead, declined ap- 


Commodity 1969 1970 1971 » 
METALS 

Aluminum: 

Alüminá-. ee ee 3 thousand tons r1,005 1,105 1,140 

Metal refined 2.5 S40 ce ccc ee 888 do.... r 979 972 1,002 
Antimony / HA DEM Nd Udo NNI DANS 372 329 149 
Arsenic. ie a dac xm ei 154 64 22 
BFI ͥͥ ] 6 kgm kr cu 8 263 268 121 
Cadinium . a i Si euo yy d r1,926 1,954 1,874 
G ĩ˙ꝛiq ³Ü·¹.m ð K y 8 kilograms. . 427,593 201,193 138,891 
Cobalt is ̃ . Ai LE ire 1,471 2,068 2,2 
cotumbnum concentrate (pyrochlore), gross weigh. 8,098 4,462 4,536 

opper: 

Mine, recover abu LLL Ll eee 520 , 039 610,279 653, 100 

Smelter, refinſgq eee r 408, 373 488, 700 477,588 
%õĩ²A˙¹Ü¹d ³ꝛ˙A¹ Sh et Sp eure i thousand troy ounces. . 2,545 2,409 2,248 
Iron and steel: 

Ir ³·ð leg y eee ies mE thousand tons. . 86,337 47,469 43,976 

Pig 1960 23 cs ³˖. ³˙¹t] ˙ mm 7ĩðv.mv½H y A do- „741 „243 1,816 

Ph y ech eaa do.... 185 190 1 

Fründe ð do 9, 115 11,200 11,040 

Rolled 80980]... ocu a eo rA do r 1,244 ,24 8,997 

Mine preaned ass cHI HASARD eere eC r 802, 005 357, 195 898 , 238 

Refined, primary................------22222222222222222-2- 169,778 185 , 687 168, 357 
III ͥ ͥ ˖ / ⁰mgt ⁊ð⁊ , 650 9,3 6, 579 
eee, ß . edie 76-pound flasks.. 21,200 24, 400 e 18,000 
Molybdénum:-. ³ðV²wA ĩð2ͤm. member 18,450 15,319 12,082 
hys CP" ⁵ ⁵ 193,785 211,490 266,664 
Platinum-group metals troy ounces. . 810,404 482, 428 468, 000 
Selenium, refined kilograms.. 1 372, 071 387, 573 325, 679 
SOTA GP ns sh 8 thousand troy ounces. . 43,531 44,251 45,950 
Tantalum concentrate, gross weigh 11 26 295 
Tellurium, refined.. -------------------------------- kilograms. . r 92,960 29,317 19,758 
Thorium (shipments) -~ --------------------------------- do 13,161 e s 
duum mie.oo---2-2e40 ce ...... eke long tons 129 118 181 
Titanium: 

Ilmenite, gross weight... --------------------------------- 1,673 080 2,257,657 2, 285, 000 

Titanium slag (70—72 percent TiOz))))))j LL Lll l.l. r 679,696 766, 300 5, 200 
Tungsten concentrates (W on tent 1,462 1,387 1,802 
nian 7³«ꝭ1 ae Oe mtr Ck ey heme euh 3,497 3,723 3,638 
zu um (Y2O3) (shipment) // kilograms. . 38, 756 33,112 NA 

inc: 
Mine output, Zn content r 1, 200, 677 1,253,095 1,270,211 
Refined, primary // 423,072 417, 907 371, 973 
NONMET ALS 

AsSbestoS. ...l-lodcssuLw£euokewsnecu:uas isum thousand tons ,462 ; 1,488 
Barte lcu illo m. ²˙⁰⁰i ⁊] lr A e i MINA US 29,936 133, 583 124, 284 
Cement, hydraulic *. 2 cc cc ccc c.l. thousand tons. . 7,484 7, 8,649 
Clays and products i LL. value, thousands $47,328 $89,461 $43,313 
Diatomite (shipments). ))) 442 e 440 e 455 
Feldspar (shipment) )⸗j) LLL cl L2 c l2 22al2 eee 11,235 9,667 9,072 
RIUOFRSDAPR. 40. o cues tt ⁰ꝗꝙꝗ ⁰⁰y d i eia e M MESE 119,400 124,100 e 72, 600 
Gypsum and anhy dritte thousand tons 5,782 5,732 6,169 
1//%CöÜ˙é . ʃ 1n“n ng 8 do 1,483 1,495 e 1,378 
Lithium minerals 181 424 NA 
Magnesite and bru cite value, thousands 32, 969 $3,082 $2,775 
Nepheline syenite. |... 22222222 LLL LL LL eee eee 454,111 441,497 453,593 
Potash (shipments, K3:O equivalent). --------------------------- 8,167,890 8,102,578 8,512,620 


See footnotes at end of table. 
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Table 1.—Canada: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 1971 » 
NONMETALS— Continued 
Pyrite and pyrrhotite: ? 
Gross weiht- ] ee i (aa 0 Lm EE 341, 246 329, 008 288,485 
ff ³˙ÜGAA ß k e e ice 155, 321 159,232 189,706 
JÜÜ. acte eu EL cA iE A thousand tons. . 4,225 4,862 5,060 
Sand and gravel________-_.___-_-__--_-------------------- do.... 182,872 183 , 846 182,752 
Sh ⁰yts Leti ea a 470, 193 445,017 435 , 449 
%˙¹˙i³ Added Bers ee re ee thousand tons r 67, 477 65, 323 64, 800 
Strontium minerals 222222 2222 cL 2L 2222 LLL 2222 222r 12,000 16,000 54,000 
Sulfur, elemental, byproduct:i 
From smelter gases 618 , 429 640,360 613,257 
From processing of crude oil, natural gas and nickel sulfide . 
f se a ee M E do.... 2,697,520 3,218,974 2,780,522 
Tale, soapstone and pyrophyllite (shipment) : ] i 
Coal MINERAL FUELS AND RELATED MATERIALS 
oal: 
Bituminous and subbituminous. ............. thousand tons.. 7,849 11,596 13,728 
ö VTſſ0ſſTꝙäuZſ0Tꝗr—B—e4»᷑œ e eee at ae ea do- 1,833 8,467 2,994 
Coke, high temperature do- 4, 538 5,143 4,681 
Natural gas: 
Gross production million cubic feet... r 2,287,433 2,625,927 2, 825, 306 
Marketed production do.... 1,977,838 2,277, 109 2, 738, 900 
Natural gas liquids: 
Gross production: 
Propane s25 2.45.6 204.52 053252 thousand 42-gallon barrels. . 17,941 21,844 24,269 
Bl. ³ ⁵⁵⁰ 8 do 11, 760 13, 846 15,439 
Pontanes plus , e a do- 87,687 43,306 45,992 
Condens ate do- 801 846 880 
) ³ÜWümAA¹AA ᷣͤ ( de ate) Pelt ston do- 68,189 79,842 86, 580 
Production returned to formation, all types do.... 718 671 548 
„ d e ted Oa eiie d: thousand tons r 330 317 326 
Petroleum: 
Chu @ 226 ee Sleek eee thousand 42-gallon barrels. .. 410,990 461,180 492,568 
Refinery products: 
Gasoline... pp soe EA dos. 156,655 164,745 168,161 
Kerosine and jet fuellnunu c c ll... do 31,619 35, 756 39, 165 
, ----------------------------- do... 118,208 127, 756 188 ,924 
Residual fuel oil..._.........._-...- LLL l.l eee do.... 64,044 70,851 89,631 
rf v do 1,964 2,623 2,726 
Other products do- 33, 906 35, 934 39, 736 
Refinery fuel and losses do.... r 21,565 29,262 31,226 
TD OCA Soden Seti ee ͤ Lade re do. 1433, 961 466,927 509, 569 


e Estimate. P Preliminary. r Revised. NA Not available. 
1 Antimony content of antimonial lead alloys, flue dust and dore slag. 


3 Refined metal and bullion plus recoverable bismuth content of concentrates exported. 

2 Refined metal from domestic ores plus cadmium content of some exported ores and concentrates. 

* All forms except cobalt in nickel sinter shipped to the United Kingdom by International Nickel Co., but 
including cobalt from Falconbridge nickel-copper matte shipped to Norway. 

5 Refined nickel plus nickel content of oxide produced plus recoverable nickel in matte exported. 


6 Cement shipped and/or used by producers. 


7 Includes value of bentonite and products from common clay, stoneware clay, fire clay and other types of 


clay. 
8 U.S. imports of lithium minerals from Canada. 
? Shipments (see footnote 11). 


19 Crushed, building, ornamental, paving and others for similar uses. 

1! Excludes sulfur content of pyrite which was included here in previous editions (see under pyrite). Data 
presented are shipments, which differ from actual production by that amount stockpiled by producers; 
actual output is not reported, but available Canadian sources indicate a substantial difference between esti- 


mated total production and shipments. 


TRADE 


According to preliminary data compiled 
by the Bank of Canada the total value of 
metals, minerals, and mineral products ex- 
ported from Canada in 1971 was $4.9 
billion. This represented about 27.6 per- 
cent of Canada's total commodity exports 
or more than 40 percent if fabricated 
mineral products are included. In 1971 the 
distribution of principal mineral com- 
modity exports in million dollars were: 
Fossil fuels, $1,037; iron ore, $823; nickel, 
$714; copper, $604; aluminum, $467; as 


bestos, $229; zinc, $212; potash, $142; gold, 
$79; lead, $67; silver, $63; coal, $53; molyb- 
denum, $45; sulfur, $28; platinum metals, 
$26; and uranium, $18. Canada's principal 
mineral export markets in million dollars 
and percent of the total in 1971 were: 
United States, $2,9246 (59.4 percent); 
United Kingdom, $591.2 (12.0 percent); 
European Economic Community (EEC), 
$405.1 (8.2 percent); Japan, $398.2 (8.1 
percent); other countries, $608.5 (12.3 
percent). 
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Table 2.—Canada: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 
METALS 
Aluminum: 
Alumina (excluding abrasive grades), 
Al content______._.____--_--_--- 18,421 
Metal: 
S õ§˙’ qm See ee era 41,099 
Unw rough 804, 389 
Semimanufacture s r 17,386 
Gan tees re ane ct 165 
Gain ietan n kilograms.. 328,673 
Cobalt: 
QC —————— 524 
Oxides and salts, gross weight 544 
Columbium concentrate kilograms.. r417,118 
Copper: 
Ore and matte, Cu content 143,169 
Slag, skimmings and sludge, Cu content. . 227 
Metal: 
Scrap, unallo yell r 36, 546 
Scrap, copper allo ys 21,142 
Unwrought, unalloy ed 190, 539 
Semimanufactures, unalloyed 35, 594 
Semimanufactures, copper alloys... 13, 684 
Iron and steel: 
Iron ore thousand tons.. 131, 254 
Pig iron and related materials do r 673 
Ferroalloys: 
Ferromangan ese. 5, 000 
Ferrosili con 43,997 
GGG AAA 2, 921 
Steel ingots and other primary forms 
thousand tons 156 
Semimanufacture s do 894 
Lead: 
TR and concentrate, metal content 127,165 
eta 
Serin including alloy scrap. ....... 5,726 
Unwrought, unalloyed. ........... 97,150 
Semimanufactures___._.__._____-- 3,349 
Magnesium metaaalllllllllllll (2) 
Mercury 1114. 76-pound flasks.. 15, 546 
Molybdenum ore and concentrate, Mo 
lr y 504 r 10,240 
Nickel: 
Ore, matte and speiss, Ni content r 69,830 
Oxide, Ni content r 26,320 
Metal: 
Serap___...-_-_---.-_______-___- 4,571 
Unwroughh rr 94, 567 
Semimanufactures. 2, 983 


See footnotes at end of table. 


1970 


21,570 
42,014 
761,670 
14,200 
708 
78,970 


881 

837 
576, 226 
162,494 
200 


28 , 692 
18,941 
265,264 
31,280 
15,875 


89,848 
604 
510 


45,345 
3,715 


150 
1,512 


150, 513 
5,209 


138,637 


6,011 
6,957 


17,872 
13,759 


87,688 
39,822 


3,916 
138,984 
3,311 


Principal destinations, 1970 


United States 15,599; Spain 968. 


United States 29,914; Italy 8,828; West 
Germany 2, 058. 

United States 294,653; United Kingdom 
168,094; Japan '82, 705. 

United States 5,564; New Zealand 2,648; 
Republic of South Africa 1,918. 

United Kingdom 571; United States 
123; West Germany 4. 

United States 58,922; Belgium-Luxem- 
bourg 10. 


une 5 317; Japan 23; Switzer- 

an : 

United Kingdom 745; Belgium-Luxem- 
bourg 92. 

All to United States. 


Japan 115,416; Norway 29,182. 
United States 137; Sweden 84; United 
Kingdom 29. 


Belgium-Luxembourg 7,946; West Ger- 
many 7,408. 

West Germany 6,632; Japan 3,834; 
Belgium-Luxembourg 2,966. 

United Kingdom 101,560; "United States 
83,562; West Germany 85,450. 

United States 15,517; Norway 2,987; 
Denmark 2,433. 

irc States 10,443; Japan 2,992; Italy 


United States 24,224; United Kingdom 
3x Netherlands 3,158; Japan 


United States 242; Japan 159; West 
Germany 72. 


United States 448; United Kingdom 59. 

United Kingdom 23,842; United States 
12,271; Australia 2. 575. 

Netherlands 1 315: United States 1,024; 
United Kingdom 581. 


United States 100; West Germany 21; 
Belgium-Luxembourg 20. 

United States 1,061; United Kingdom 
68; Greece 43. 


Japan 69,926; United States 37,213. 


United States 1,724; Republic of South 
Africa 1,386; Belgium-Luxembourg 


1,009. 

United States 51,678; United Kingdom 
50,999; India 17,154. 

United States 5,971. 

United Kingdom 1,801; West Germany 
1,802; United States 1,276. 

All to United States. 


United Kingdom 3,768; Japan 2,282; 
Netherlands 2,200. 


Norway 42,139; United Kingdom 
36,371 


United States 24,799; United Kingdom 
9,816; Belgium-Luxembourg 4,514. 


United States 2,057; West Germany 679; 
United Kingdom 373. 

United States 93,790; United Kingdom 
23,928; Belgium-Luxembourg 5,811. 
United States 1,594; N etherlands 481; 

Brazil 409. 
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Table 2.—Canada: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


1970 


Principal destinations, 1970 


Commodity 1969 
METALS Continued 
Platinum-group metals: 
Concentrates, residues and matte, metal 
content troy ounces— 433, 747 
Metal: 
S /é§Üõͤoſ ee 8 do.... 35,810 
Othar- < lI do.... 29,753 
Selenium metals and salts, Se content 
kilograms.. 395,668 
Silver: 
Ore and concentrate, Ag content 
thousand troy ounces.. 21,883 
Metal refined... ............... do... 34, 659 
Tin ore and concentrate, Sn content 
long tons r 940 
Titenium: 
Ilmenite and ilmenite sand Ii 261,315 
Titanium slag, 70 percent TiOz 111. r 74,688 
Uranium and thorium concentrates 
value, thousands. $22,669 
Zinc: 
Ore and concentrate, Zn content 729, 979 
Metal: 
Scrap, dross, and ashes 8,002 
Unw rough 278 , 864 
Semimanufactures 5,236 
NONMETALS 
Abrasives: 
Fused alumina, crude grains. .......... 167,789 
Silicon carbide, crude and grains 93,894 
Asbestos: 
Crud Gis geen Gus E; 122 
Milled fiber, all grades. thousand tons 1,419 
Barite, crude... ------------------------ 98,529 
Cement, portland 575,343 
Clays and produets value, thousands * $11,177 
Fertilizer materials: 
Nitrogenous..........- thousand tons NA 
Pott ði do.... 13,364 
Mixed s. usce IEEE do.... NA 
Gypsum, crudenmdʒmnd do.... 4,419 
Ä ¹˙ͥ % 0 VVT 177,046 
Nepheline syenite_______...._._._.--..--- 358,894 
Sall eset es A value, thousands * $5,107 
Sand and grave l thousand tons. . 415 
Sodium sulf ate r 10,924 
Stone: 
Limestone, crude, crushed and refuse 
thousand tons 1,499 
e, oon sc ee do.... 74 
Rough building and crude, n.e.s. .do..... 164 
Sulfur, crude and refined do 2,054 
Tale and soapstone lll r 7,423 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous__________- thousand tons 1,250 
Coke from coal............. 2 ll cL ccc. r 241,658 
Fuel briquets, coal and cokcke 18,176 
Natural gass . million cubic feet.. 669, 816 
Petroleum: 
Crude thousand 42-gallon barrels. . 197, 341 


See footnotes at end of table. 


638,504 


30,262 
11,562 


311,209 


21,028 
24,200 


264 
21,121 


122.466 
$24,069 


767, 470 


6,714 
318,834 
7,185 


152,548 
96,158 
92 
1,417 
90,305 


513,940 
$11,693 


824 
4,966 


124 
4,403 
181,994 
351,940 


$7,430 


10,876 


1,347 
09 
660 
2,711 
6,474 


3,893 
241 , 662 


20,142 
768,118 


240,893 


"m F Kingdom 622,611; Norway 
43. 


9 


uno States 17,282; United Kingdom 
United States 6,887; West Germany 
2,344; United Kingdom 1,951. 


United States 204,298; United Kingdom 
92,487; Belgium-Luxembourg 4,536. 


United States 13,217; Belgium-Luxem- 
bourg 2, 932; Sweden 2,696. 

United States 23, 096; Belgium-Luxem- 
bourg 985; United Kingdom 102. 


Mexico 181; United States 77; Belgium- 
Luxembourg 5 


All to United States. 
Do. 


uv d $15,754; United Kingdom 


United States 307,422; Belgium-Luxem- 
bourg 171,317; Japan 98,590. 


United States 3,129; N sr ag 1,240; 
Belgium-Luxembourg 901 

United States 110,048; United Kingdom 
86,318; India 26, 180. 

United States 4,544; United Kingdom 
1,519; Singapore 306. 


United States 140,561; United Kingdom 
11,418; Japan 526. 
United States 93,461; Norway 2,678. 


Japan 66; West Germany 11. 

United States 557; Japan 152; United 
Kingdom 90. 

United States 85, 805; Venezuela 500. 

United States 513, 920. 

United States $7, 017; United Kingdom 
$611; Dominican Republic $367. 


United States 699; Pakistan 57. 

rr States 3, 844; Japan 549; India 
United States 599; India 84. 

United States 4,350; Bahamas 52. 
United States 180, 687. 

United States 331, 167; United Kingdom 


4,771. 
United States $7,131; Cuba $231. 
Mainly to United States 
United States 9,535; Republic of South 
Africa 822. 


Mainly to United States. 

All to United States. 

Mainly to United States. 
United States 1,071; India 347. 
All to United States. 


Japan 3,741; United States 136. 
United States 117,097; Romania 44,423; 
West Germany 33, 040. 
All o United States. 
o. 


Do. 
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Table 2.—Canada: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 
MINERAL FUELS AND RELATED MATERIALS— 
Continued 

Petroleum—Continued 
Refinery products: 
Gasoline. .thousand 42-gallon barrels 


441 W States 552; St. Pierre-Miquelon 


Distillate fuel oil do.... 73,382 4, 727 Unitel States 4,225; St. Pierre-Miquelon 
Residual fuel oil. do.... 72,881 5,628 United States 5,623; Japan 5. 
Lubricants. ............-.- do.... 19 16 United States 7; St. Pierre-Miquelon 5; 
Australia 2. 
Liquefied petroleum gas do r15,896 20,788 United States 17,720; Japan 3,064. 
Asphalt do ss 760 United States 757. 
Petroleum coca do- 13 266 United States 138; Italy 65; France 38. 
Petroleum and coal products, n. e.s . do (3) 264 United States 248; West Germany 9. 
r Revised. 


1 Partial figures; data given are United States imports for consumption only. 
i eae OE not available, value for 1969 was US$4,372,000 compared with US$5,146,000 for total quantity 
is Or 
" 5 not available, value for 1969 was US$2,220,000 compared with US$1,341,000 for total quantity 
is or A 


Table 3.—Canada: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


See footnote at end of table. 


Commodity 1969 1970 Principal sources, 1970 
METALS 
Aluminum 
Baux ite thousand tons. . 2,260 2,525 Guyana 2,069; Malaysia 160; Surinam 
158 
Alünmiiü.--- 8 do.... 964 943 United States 350; Jamaica 317; West 
Germany 166. 
Metal: 
Scrap, including alloys........ 14,133 5,201 All from United States. 
Unwrought.................- 10,461 12,179 United States 9,804; United Kingdom 
1,435; Norway 727. 
Semimanufactures (including 
tubes, wire and cable) 87,472 80,918 United States 75,670. 
Antimony oxides and salts, Sb content. . 358 383 United Kingdom 332; United States 51. 
Chromium ore and concentrate, Cr con- 
1111 ³·¹¹w¹˙.ʃ ͤ K eu s 38,034 27,620 United States 11,999, Philippines 6, 909; 
U. S. S. R. 6,051. 
Copper: 
Ores, concentrates and scrap, Cu 
content 9, 557 10,100 United States 8,949. 
Oxides and sul fate 1,420 2,249 United States 1,590; Belgium-Luxem- 
bourg 310. 
Metal: 
Unalloyed: 
Unwrought.............- 16,453 13,192 United States 11,256; Norway 1,388. 
Semimanufactures. ....... 2,783 2,119 United States 1,348; Japan 455. 
Alloys, unwrought and 
semimanufactures...... 7,941 7,888 irs States 6,995; United Kingdom 
Iron and steel: 
on ore thousand tons 2,297 2,160 United States 2,005; Brazil 146. 
SCTAD at 6 ou oe Iu do.... r 746 751 Mainly from United States. 
Progs eee ek 20,814 87 All from United States. 
Ferroalloys: 
Ferrochrome.................- 22,791 20,814 au ed of A cias Africa 12,110; United 
Ferromanganese. ............- 22,248 17,891 I puot of South Africa 16,763; United 
Silicomanganese. ............- 4,136 975 Republic of South Africa 351; Norway 
337; United States 287. 
Ferrosilicon..... ............. 8,210 9,476 United States 8,626; Norway 738. 
Ferrotungs ten 95 91 United Kingdom SE United States 21. 
Ferrovanadium............... 355 171 All from United Sta 
! A 8 4, 063 6,659 United States 4, 450; United Kingdom 
1,419; France 650. 
Steel ingots and equivalent primary 
r dui es ee 273, 205 227,251 United States 221,277; West Germany 
„260. 
Iron and steel semimanufactures: 
Castings and for gings 75, 434 154,486 EL y m 150,360; United Kingdom 
Rolled steel, including struc- 
turals and rails r 1,412,996 999,199 United States 410,702; Japan 267,813; 


United Kingdom 80, 169. 
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Table 3.—Canada: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 
METALS—Continued 
Iron and steel—Continued 
Iron and steel semimanufactures— 
Continu 
Pipes, tubes, wires and cables 1275, 731 225,574 Japan 87,625; United States 79, 404; 
United Kingdom 46, 662. 
Lead 
Oxidé e iecur 2,959 1,704 Mexico 944; United States 445; United 
Kingdom 315. 
Unwrought and semimanufactures. . 489 2,942 United States 2,151. 
Magnesium metal...................- 1,835 1,807 United States 1, 312; U. S. S. R. 488. 
Manganese: 
Ore and concentrate, Mn content 97,935 1,150,521 Brazil 375,321; Gabon 245, 843; Zaire 
(formerly Congo-Kinshasa) 149,724. 
Metal....-2.22-22m22£2-L22 eme 2,799 2,311 Republic of South Africa 1,660; United 
tates 395; Japan 256. 
Mercury 76-pound flasks . 1,758 2,017 d 1,039; Spain 674; United States 
Molybdenum, molybdic oxide, gross 
Welght: ee ie 8 35 34 All from United States. 
Nickel, unwrought and semimanufac- 
tures, including alloys............... 15,257 13,108 Norway 10,693; United States 2,149; 
West Germany 203. 
Platinum-group metals... .troy ounces. . 118,946 60,745 United Kingdom 33,908; Republic of 
Dur Africa 13, 423; United States 
Silver.........- thousand troy ounces. . 19,169 4,319 United States 4,315; United Kingdom 4. 
Sodium metal.....................-.- 8,561 8,868 United States 8, 850; United Kingdom 
18. 
Tin, blocks, pigs and bars. . long tons 4,946 5,111 Malaysia 3,802; United States 927; 
Nigeria 238. 
Titanium: 
Dioxide, pure and extended 10,121 9,940 United States 8,482; Finland 931; 
Belgium-Luxembourg 261 
Mela. 2 arte Ee 344 263 United States 250; Japan 8. 
Tungsten ore and concentrate, W con- 
Wot ee cee ee Sa Sie Ade 193 83 United States 82; Thailand 1. 
Zinc metal: 
Pigs, slabs, blocks, anodes. ........ 700 334 All from United States. 
Bars, plates, sheets, discs, shells... 517 873 United States 657; West Germany 138; 
Belgium-Luxembourg 67. 
Fabricated materialss -------- 671 439 ee States 483; Belgium-Luxembourg 
Dust and granules. ............... 1,191 645 Mainly from United States. 
NONMETALS 
Barite, ground_____._______-__-__----- 5,664 6,827 United States 6,758; West Germany 69. 
Bentonite, clay and drilling mud 266,687 312,211 United States 264,181; Greece 48,030. 
Cement, hydraulic all types 48,440 88,171 b rr a 10,406; United Kingdom 
Clays, ground or unground...........- 338 , 429 277,251 United Stats 219,273; United Kingdom 
, 978. 
Cryolite, naturaalal „ 3,474 2,248 Denmark 2, 135; United States 113. 
Diamond: 
Gem, unset thousand carats.. 90 77 Belgium-Luxembourg 28; Israel 26; 
United Kingdom 5. 
Industrial stones do 1,252 1,171 United States 906; United Kingdom 114; 
Belgium-Luxembourg 92. 
DSU scat ⁰⁰ꝛmmͥ eu do.... 445 443 United sai 419; Ireland 16; Switzer- 
| an 
Fertilizer materials: 
Nitrogenous, natural and manufac- 
Üured. occisum ey 57,664 57,398 United States 49,290; Chile 4,588. 
Phosphatic: 
Phosphate rock 
thousand tons 1,977 2,241 United States 2,230. 
Manufactured 56, 842 113,954 00 States 53, 055; United Kingdom 
Potassic, manufactured 23,201 24,678 All from United States. 
Diatomaceous eart gn 27, 635 33,877 Do. 
Fluorparrrʒ r 94,694 85,894 Mexico 57 „438; United Kingdom 16,085; 
United States 12,371. 
Fuller's earth... 2l cc c... 8,842 10,372 Mainly from United States. 
Gypsum, crude______________________- 74,207 35,271 Mexico 34,473. 
Lie coe ee oec Seen e 37,400 30,649 Unten States 30,576; United Kingdom 
Magnesium compounds: 
Dolomite, calcined................ 6,949 5,865 All from United States. 
Magnesia dead burned. ........... 42,891 61,682 United States 40,422; Yugoslavia 9,831; 
Greece 6,273. 
Mica, crude......... 2 2 2L LLL... 3,448 3,422 rr States 3,399; United Kingdom 
ndia 
Salt and brinee 631 , 072 560,659 Mexico 271,699; United States 264,787; 


See footnote at end of table. 
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Table 3.—Canada: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 
NONMETALS— Continued 
Sand and gravel....... thousand tons 780 
Silica saanßddgdadd do 1,166 
Sodium sulfate and Glauber's salt 26,871 
Stone: 
Crushed, including stone refuse 
thousand tons 55 
| G1 | PHP PE M UTC NUES 32,680 
Sulfur, elemental..................... 41,284 
Talc and soapstone..................- 31,670 
Vermiculite, crude. ..................- 28,539 
MINERAL FUELS AND RELAT ED MATERIALS 
Asphalt and bituminous materials, crude 
value, thousands. ` $252 
Coal: 
Anthracite. ....... thousand tons 396 
Bituminous and subbituminous 
do.... r 15,283 
Coke from coal, excluding briquets 
do r 255 
Fuel briquets, coal and coke. .......... 5,498 
Natural gas........- million cubic feet. r 37,733 
Petroleum: 
Crude. thousand 42-gallon barrels. . 193, 125 
Refinery products: 
Gasoline do r 6,219 
Jet fuel! do 14, 734 
Kerosine and distillate fuel oil: 
Kerosine and gas oil 
do r 1,578 
Other distillate fuel oil 
do.... r 20,539 
Residual fuel oil do r 33,269 
Lubri cant O. r 1,723 
Liquefied petroleum gas.do.... r 773 
Other. es seo as do r 4,921 
Other petroleum and coal products 
value, thousands r $5,723 


1970 Principal sources, 1970 


456 
1,176 
26,449 


Mainly from United States. 

United States 1,161. 

United States 15,346; Belgium-Luxem- 
bourg 8,055; United Kingdom 3,048. 


Mainly from United Sta 

United States 21,129; Republie of South 
Africa 4, 942; italy 1 1,616. 

All from United Sta 

United States 29,417; i. Italy 506. 

United States 20 ,209; Republic of South 
Africa 5,279. 


50 
29,412 
48,494 


29,999 
25,488 


$252 United States $218; East Germany $21; 


West Germany $12. 
All from United States. 
Do. 
358 United States 301; West Germany 57. 
9,222 All from United States. 
11,878 Do. 
207, 633 Do. 


5, 200 United States 2,514; Spain 1, 151; Italy 
446; Leeward and Windward Islands 


439. 
. 2,357; Netherlands Antilles 


9 


321 
16,713 


3,653 


Venezuela 188; Netherlands Antilles 78; 


Panama 48. 


Venezuela 10,599; Netherlands Antilles 
6,845; Bahamas 1,056. 

Netherlands Antilles 14, Ww Venezuela 
18,887; United States 4,820. 

Mainly from United States. 


Do. 
United States 5,060. 
United States $4,002. 


r Revised. 


COMMODITY REVIEW 


METALS 


Aluminum.—Smelter production of pri- 
mary aluminum was about 4 percent more 
in 1971 than in 1970. Smelters of both 
Aluminum Company of Canada (Alcan) 
and Canadian Reynolds Metals Company, 
Ltd., operated at less than full capacity 
during 1971 because of a general world 
oversupply situation. Alcan operated four 
smelters in Quebec and one in British 
Columbia with a combined output of 
857,500 metric tons of aluminum. Canadian 
Reynolds Metals produced 143,400 tons at 
its one smelter in Quebec. 

Alcan's alumina plant at Arvida treated 
bauxite mainly from Guyana and Surinam, 
supplying alumina to the company's Quebec 


plants for smelting into aluminum. In 
addition, alumina was imported directly 
from Australia, Jamaica, and other coun- 
tries for smelting in the company's plant 
at Kitimat, British Columbia. Canadian 
Reynolds imported alumina for its Baie 
Comeau smelter from its parent company's 
plants in the United States. In 1971, im- 
ports of bauxite into Canada totaled 2.46 
million tons and imports of alumina 925,700 
tons. 

Consumption of aluminum increased 21 
percent, to about 258,000 tons. Exports of 
primary ingot were about 806,000 tons com- 
pared with 762,000 tons in 1970. The 
United States, United Kingdom, Japan, and 
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West Germany were the principal export 
markets. 

Columbium and Tantalum.—St. Lawrence 
Columbium and Metals Corp., Canada's 
only producer of columbium, produced 
1,049 metric tons of columbium pentoxide 
(Cb205) valued at $2.46 million in the 
9-month period from October 1, 1970, to 
June 30, 1971, compared with 1,679 tons 
valued at $3.84 million in the first 9 months 
of the preceding fiscal year. Total produc- 
tion for the fiscal year ending September 
30, 1971, was valued at $2.68 million com- 
pared with $5.31 million in the 1970 fiscal 
year. The official price of Canadian pyro- 
chlore concentrates remained at $1.15 to 
$1.20 per pound of contained Cb20; for 
long-term contracts; however, spot prices 
declined to 95 cents at yearend, and dealers' 
quotations were as low as 90 cents. 


Because of the sharp drop in demand 
and worldwide oversupply of columbium, 
St. Lawrence Columbium reduced the ton- 
nage of ore milled at its Oka, Quebec, plant 
to 370,600 during the fiscal year compared 
with 657,100 metric tons milled in the cor- 
responding period of 1970. The company 
reported proven ore reserves totaling 6.44 
million tons at its Oka mine with an aver- 
age grade of about 0.49 percent CbzOs. 

Quebec Mining Exploration Co. (SO- 
QUEM) and Copperfields Mining Corp. 
continued joint exploration of their pyro- 
chlore deposit near Chicoutimi, Quebec, 
and reported reserves to a depth of 850 
feet, totaling 60 million tons with an aver- 
age grade of 0.65 percent columbium pent- 
oxide (Cb205). A proposed production 
schedule was to be based upon the results 
of economic feasibility studies. 


Canada maintained its rank in 1971 as 
the leading producer of tantalum concen- 
trates with an output of 740,000 pounds, 
containing approximately 370,000 pounds 
of tantalum pentoxide (Ta2O5). Output of 
50 percent Ta205 concentrate in 1970 was 
860,000 pounds. Tantalum Mining Corpo- 
ration of Canada, Ltd. (Tanco), the coun- 
trys only producer, reduced the scale of 
operations at its Bernic Lake mine in line 
with its long-term contracts. Tanco's ore 
reserve was estimated at 1.9 million tons 
with an average grade of 0.23 percent 
TazOs, sufficient for 8 to 10 years at the 
current rate of production. 


Copper.—Mine production of copper in- 
creased 7 percent in 1971 to a record of 
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653,100 tons valued at $760 million. How- 
ever, because of lower world copper prices, 
the value of production in 1971 was about 
$19 million less than in 1970. Production 
of refined copper was 477,588 metric tons, 
about 11,112 tons less than in 1970. Do- 
mestic shipments of refined copper de- 
clined 15,226 tons in 1971, to 200,534 tons 
but exports of refined copper increased 
18,107 tons to 283,371 tons. The Canadian 
producers' price ranged from Can$0.51 per 
pound in mid-January to Can$0.537 in mid- 
June, declining to Can$0.503 in late Novem- 
ber and remaining unchanged to yearend. 


Most of the gain in mine production 
came mainly from new operations in British 
Columbia; however, significant production 
gains also were attained in Ontario, Quebec, 
and Manitoba which combined accounted 
for 95 percent of the total Canadian copper 
production. Ontario contributed about 42 
percent of the national total, Quebec ac- 
counted for 26 percent, British Columbia 
19 percent, Manitoba 8 percent, and four 
other Provinces and two Territories ac- 
counted for the remaining 5 percent. 


Significant new developments in the 
copper-nickel industry in 1971 included 
initial production from Inco's new 35,000- 
ton-per-day Clarabelle concentrator which 
came onstream in November. The new 
concentrator replaced some older and less 
efficient facilities at Copper Cliff and in- 
creased the Company's milling and concen- 
trating capacity in the Sudbury area by 
9,000 tons per day. Construction of Inco's 
new 2,500-ton-per-day Shebandowan concen- 
trator continued during the year and was 
scheduled for completion in 1972. Com- 
pletion of this facility will augment the 
company's total concentrating capacity to 
94,000 tons of ore per day. Improvements 
at the Copper Cliff copper refinery in- 
creased the refinery's efficiency and capac- 
ity. Exploration carried out on Inco's 
properties in Ontario and Manitoba re- 
sulted in disclosing additional ore which 
increased total proven copper-nickel ore 
reserves by 4 million tons to 387 million 
tons containing 4 million tons of copper. 


Noranda Mines, Ltd., began work on its 
$133 million expansion of copper produc- 
tion facilities in Quebec. Mill capacity at 
Gaspé Copper was being increased to 34,000 
tons per day, and a leaching plant to treat 
5,000 tons of oxide ore per day was being 
built which will double Gaspé's production 
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of copper in concentrate to 70,000 tons per 
year. Gaspé will also increase its smelter 
capacity by 27,000 tons of copper per year 
and will build a plant to produce 300,000 
tons per year of sulfuric acid to control 
sulfur emissions. At the Horne mine, 
smelter capacity was being increased by 
55,000 tons of copper per year through 
construction. of a newly developed con- 
tinuous smelting process reactor. At the 
Montreal East refinery, annual capacity was 
being increased by 72,000 tons of copper 
to handle the increased output from the 
Noranda and Gaspé smelters. This refinery 
expansion was scheduled for completion 
by mid-1973. 

The Horne mine concentrator treated 
619,600 metric tons of ore, producing 89,720 
tons of copper concentrate. Ore reserves at 
yearend were about 1.5 million tons, aver- 
aging 2.1 percent copper and 0.175 ounce 
of gold per ton. Ore reserves were expected 
to be depleted by yearend 1973. Noranda 
smelter produced a record of 211,370 metric 
tons of anode copper from company and 
custom concentrates. Gaspé Copper Mines 
concentrator treated a total of 3.6 million 
metric tons of ore and produced 106,680 
tons of concentrate containing 29,850 tons 
of copper and 184.6 metric tons of molyb- 
denum. Gaspé smelter produced a total of 
66,950 tons of anode copper from company 
and custom ores. Ore reserves at Needle 
Mountain decreased 1.9 million tons to 
25.2 million tons averaging 1.35 percent 
copper. Át Copper Mountain, sulfide ore 
reserves totaled 228 million tons averaging 
0.4 percent copper, and oxide ore reserves 
remained at 34 million tons averaging 0.45 
percent copper. At the Geco mine, output 
of ore and concentrates reached record 
levels. About 1.60 million metric tons, aver- 
aging 2.27 percent copper, were treated to 
produce concentrates containing 34, 200 
tons of copper and coproduct zinc, lead, 
and silver. Ore reserves were estimated at 
29.5 million tons with an average grade of 
1.97 percent copper, 4.37 percent zinc, and 
1.82 ounces of silver per ton. 


In British Columbia, six new copper 
mines were being prepared for production 
in 1972. These included the Lornex mine 
of Rio Algom Mines, Ltd., and the Gibral- 
tar mine of Placer Development, Ltd., each 
of which will have production capacity ex- 
ceeding 30,000 tons per day. Newmont 
Mining Corp.’s Similkameen mine will pro- 
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duce 15,000 tons and Noranda Mines’ Bell 
mine 10,000 tons per day. Alwin Mining 
Co., Ltd., and Nadina Explorations, Ltd., 
will each have plants with 500-tons-per-day 
capacity. Utah International, Inc., began 
productive operations at its Island Copper 
mine on Vancouver Island. Rated mill 
capacity is 33,000 tons per day of ore, 
averaging 0.52 percent copper and 0.025 
percent Mos. 

Refined copper shipments to domestic 
consumers totaled 200,540 metric tons in 
1971, compared with 215,760 tons in 1970. 
According to 1970 data, consumption of 
primary copper in semimanufactured prod- 
ucts, in percent, was copper sheet, strip, 
bars, pipe, and tubes, 34 percent; brass mill 
products, 15 percent; wire and rod mill 
products, 50 percent; and miscellaneous, | 
percent. 

Exports of copper in unrefined materials 
and in refined shapes totaled 487,360 metric 
tons in 1971, compared with 427, 782 tons 
in 1970. Most of the copper exported in 
concentrates went to Japan. 

Gold. Production of gold continued its 
downward trend in 1971, and nine lode 
gold mines that had a combined production 
of over 200,000 ounces in 1970 closed in 
1971 as ore reserves became depleted. Gold 
output during the year declined about 7 
percent to 2.24 million ounces valued at 
$79.3 million. Twenty-one lode gold mines 
were operating in Canada at yearend and 
accounted for about 79 percent of the total 
production; gold recovered as a byproduct 
of base metal production accounted for 
virtually all of the remainder. 

Two mines in Ontario sold the gold pro- 
duced on the free market. One mine in 
Quebec and three in the Northwest Terri- 
tories sold part of the gold produced on the 
free market and part to the Mint and were 
eligible for assistance under provisions of 
the Emergency Gold Mining Assistance 
Act (EGMA) on gold sold to the Mint. 
All other mines sold their gold to the 
Mint and received assistance payments on 
total production. 

The average price paid by the Royal 
Canadian Mint in 1971 was Can$35.34 per 
ounce compared with Can$36.57 in 1970. 

Ontario accounted for 50 percent of 
Canada's total gold production, followed 
by Quebec with 29 percent and the North- 
west Territories with about 14 percent; the 
remaining 7 percent came from six other 
Provinces and one Territory. 
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Iron Ore, Pig Iron, and Steel.—Produc- 
tion of iron ore including byproduct ore 
decreased 1.7 million tons to 46.6 million 
tons. Ore production exceeded shipments 
by about 2.6 million tons, and stocks at 
mines and ports increased to 12.8 million 
tons. The reduction in ore shipments 
mainly reflected lower steel production in 
Western Europe and the United States. 
Notwithstanding increased shipments to 
Japan, pig iron production declined 5 
percent to 7.8 million metric tons, and 
crude steel production decreased nearly 2 
percent, to 11.0 million tons, compared 
with production levels in 1970. 

Seventeen companies produced iron ore 
or byproduct iron at 18 locations, 10 of 
which were in Ontario, three in British 
Columbia, two in Quebec, two in New- 
foundland (Labrador), and one in Quebec- 
Labrador. Shipments by Iron Ore Company 
of Canada Ltd. (IOC), the largest Canadian 
producer, from mines in Quebec and Labra- 
dor totaled 17.5 million metric tons, com- 
prising 6.0 million tons of direct shipping 
ore, 9.6 million tons of pellets and 1.9 
million tons of concentrates. Quebec Cartier 
Mining Co., Canada's second largest pro- 
ducer, shipped 8.1 million tons of concen- 
trate, 0.9 million tons less than in 1970. 
Wabush Mines increased shipments of 
pellets 0.2 million tons, to 5.8 million tons, 
following modifications to its regrind mill 
which brought production up to rated 
capacity. Inco increased its production of 
byproduct iron from the treatment of pyr- 
rhotite concentrates and shipped about 
802,000 metric tons of pellets, 124,000 tons 
more than in 1970. 


Newfoundland, the leading ore-producing 
Province, shipped 20.5 million metric tons 
of iron ore and accounted for nearly 47 
percent of Canada's total shipments fol- 
lowed by Quebec with 26 percent and On- 
tario with 23 percent of the total. Imports 
of iron ore, nearly all from the United 
States, totaled approximately 1.2 million 
tons, compared with 2.1 million tons in 
1970. Exports of iron ore declined 5.4 
million tons, to 34 million tons. About 60 
percent of the total ore exports went to the 
United States, 14 percent to the United 
Kingdom, 9 percent to Japan, and the re- 
maining 17 percent was shipped to eight 
other countries. 


Significant developments during the year 
included three major projects in Quebec 
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under construction: A 10-million-ton-per- 
year expansion of the IOC concentrator at 
Labrador City to be in production late in 
1972; a new IOC 6-million-ton-per-year con- 
centrator and pellet plant at Sept Isles, 
Quebec, scheduled to start production in 
1972; and a new 16-million-ton-per-year con- 
centrator at Mt. Wright, Quebec, by Que- 
bec Cartier Mining Co. scheduled for start- 
up in 1974, which will have a capacity to 
treat 40 million tons of ore averaging 32 
percent iron to recover 16 million tons of 
concentrate grading 66 percent iron. 

The 300,000-ton-per-year byproduct iron 
oxide plant of Falconbridge Nickel Mines, 
Ltd. began tuneup operations. Completion 
of Inco's 250,000-ton-per-year expansion of 
its pellet plant was deferred because of eco- 
nomic and environmental factors. 

Crude steel production comprising ingots 
and castings decreased 0.2 million tons 
from the record high level of 11.2 million 
tons in 1970. Imports increased 28 percent 
to 2.5 million tons exceeding exports by 
0.5 million tons. Indicated consumption of 
crude steel increased nearly 0.5 million 
tons, to 11.5 million tons. 

Algoma Steel Corp., Ltd., completed its 
$70-million 160-inch plate mill and began 
production. The corporation's basic oxygen 
steel plant under construction in 1971 is 
expected to be in production by early 
1973. Dominion Foundries & Steel, Ltd. 
(Dofasco), started its new blast furnace and 
coking ovens early in 1971. The new facil- 
ities and plant modifications were expected 
to augment steel capacity about 0.6 million 
tons per year, to 2.9 million tons. The Steel 
Company of Canada Ltd. (STELCO) com- 
pleted construction of its new tinplate 
facility at its Hilton Works designed to 
produce 175,000 tons of tinplate per year. 
Other additions to the company's plate and 
rod mills were scheduled for completion by 
yearend 1973. Three basic oxygen steel units 
were completed late in the year and were 
scheduled for operation early in 1972. 

Sydney Steel Corporation, the Crown 
Corporation, continued work on its $94 
million modernization program to increase 
capacity 14 percent, to 1.25 million tons. 
The corporation's five open-hearth furnaces 
will be replaced by basic oxygen furnaces, 
and continuous casting facilities will re- 
place ingot casting. 


Domestic consumption of iron ore in iron 
and steel plants was estimated at 11.0 
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million tons in 1971, about 0.3 million tons 
less than in 1970. The decline in ore use 
roughly paralleled the decline in output of 
crude steel. The lower ore production was 
attributed mainly to blast furnace problems 
at three Ontario plants rather than to a 
decline in demand. Domestic iron ore ship- 
ments plus imports exceeded consumption 
by 0.4 million tons. Shipments of rolled 
steel products to domestic consumers totaled 
7.3 million tons in 1971, compared with 
7.0 million tons in 1970. Canadian trade 
data for 1971 in metric tons (1970 data in 
parentheses) show: Imports of pig iron 
608 (87); steel ingots and castings 52,526 
(57,606); rolled products, including pipe, 
wire, and rail, 2,083,800 (1,437,300); exports 
of pig iron 498,500 (583,100); exports of 
steel ingots and castings 115,300 (126,600); 
exports of rolled products, including pipe, 
wire, and rail, 1,387,000 (1,482,000). 


Lead and Zinc.—Mine output of lead and 
zinc contained in domestic ores and con- 
centrates reached new highs, 10 percent 
and 1.4 percent, respectively, above figures 
recorded in 1970. However, refined output 
of both metals declined 9 percent and 
11 percent, respectively, below output levels 
of 1970. Most of the increase in lead pro- 
duction was attributed to expanded oper- 
ations by Anvil Mining Corp., Ltd., in the 
Yukon Territory and to greater output by 
Brunswick Mining and Smelting Corp., Ltd., 
in New Brunswick. The increase in zinc 
production also came mainly from the 
Anvil operations and from mines in On- 
tario. Canada ranked fourth among the 
world's lead-producing countries and re- 
tained its first rank in zinc production. 
According to the Department of Energy, 
Mines, and Resources, 24 companies ac- 
counted for virtually all of Canada's lead 
production while 40 were credited with 
zinc. Many of these companies produce 
both metals as well as other metals as by- 
products or coproducts. On a geographical 
basis, the percentage distribution of lead 
and zinc (the latter in parentheses) in 
1971 was as follows: Newfoundland and 
Nova Scotia, 2.5 (1.2) percent; New Bruns- 
wick, 17.5 (13.0) percent; Quebec, 0.1 (15.5) 
percent; Ontario, 2.3 (30.9) percent; Mani- 
toba and Saskatchewan, 0.04 (2.7) percent; 
British Columbia, 30.4 (12.2) percent; Yu- 
kon Territory, 26.6 (9.3) percent; and 
Northwest Territories, 20.5 (15.2) percent. 


A 64-percent gain in lead output in the 
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Yukon Territory which came mainly from 
Anvil Mining Corp.’s operation at Faro 
more than offset a 30-percent loss in pro- 
duction at the Pine Point Mines operations 
of Cominco, Ltd., in the Northwest Terri- 
tories which was attributed mainly to the 
lower grade of ore treated. Similarly, a 48- 
percent gain in zinc output by Anvil Min- 
ing offset most of the loss in zinc output 
by Pine Point Mines. Cominco's two mines 
—the Sullivan and Bluebell—contributed 
most of British Columbia's output of lead 
and zinc. Cominco's smelters and refineries 
at Trail treat concentrates from several 
custom sources in addition to concentrates 
from company-operated mines. Cominco an- 
nounced the closing of its Bluebell lead- 
zinc mine scheduled to begin near yearend. 
Columbia Metals Corp. began tuneup 
operations in July at its 125-ton-per-day 
silver-lead-zinc property near Ferguson, 
British Columbia. Average grade of indi- 
cated ore is 6 percent lead, 6.7 percent 
zinc, and 6.9 ounces of silver per ton. 
Brunswick Mining and Smelting Corp., 
controlled by Noranda Mines, accounted 
for most of the lead and zinc output of 
New Brunswick. Brunswick’s No. 6 mill was 
converted from producing a bulk lead-zinc 
concentrate to produce separate lead and 
zinc concentrates. Subsequently, work was 
begun near yearend on converting the Im- 
perial Smelting Process (ISP) lead- zinc 
smelter at Belledune to a smelter process- 
ing lead concentrates only. The output of 
the ISP smelter during the first 9 months 
of 1971 was 31,000 tons of refined zinc and 
16,000 tons of refined lead. The smelter 
changeover will permit the company to 
produce more lead at lower cost. The zinc 
concentrate formerly smelted at Belledune 
will be shipped to foreign smelters. Two 
zinc-lead mines—Copperline in British Co- 
lumbia and Venus in the Yukon Territory 
—closed. The Delbridge zinc mine in Que- 
bec also closed during the year. Labor 
strikes reduced output at the mines and 
smelter of Hudson Bay Mines and Smelt- 
ing Co., Ltd. and at the Buchans mine in 
Newfoundland. 


Ecstall Mining, Ltd., continued construc- 
tion of an electrolytic zinc plant, a cad- 
mium plant, and a sulfuric acid plant 
adjacent to its Kidd Creek concentrator 
near 'Timmins, Ontario. Production is 
scheduled to begin in April 1972 at an 
annual rate of 110,000 tons of refined zinc, 
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210,000 tons of sulfuric acid, and 450 tons 
of cadmium. Sherritt-Gordon Mines, Ltd., 
continued construction and development 
at its Ruttan zinc-copper mine in Manitoba 
in preparation for production scheduled to 
begin in mid-1973 at an estimated annual 
rate of 110,000 tons of 50-percent zinc con- 
centrate and 160,000 tons of 25-percent 
copper concentrate. Hudson Bay Mining 
and Smelting Co., Ltd., continued to de- 
velop the Ghost Lake and White Lake 
zinccopper mines in Manitoba scheduled 
for production in 1972. 


Consumption of primary refined lead in 
1971 was estimated at 51,600 metric tons. 
Shipments of zinc to domestic consumers 
totaled about 110,800 metric tons. Exports 
of lead in concentrates totaled 180,800 tons 
of which about 107,300 tons went to Japan, 
28,300 tons to West Germany, and the re- 
mainder to the United States and Belgium- 
Luxembourg. Lead metal exports totaled 
124,200 tons. The principal markets were 
the United States, United Kingdom, and 
India, accounting for about 91 percent of 
the total. Zinc exports increased to 1,069,100 
tons including 213,500 tons in concentrates 
and 148,600 tons in refined metal to the 
United States. About 240,200 tons in ores 
and concentrates went to Belgium-Luxem- 
bourg and 138,900 tons to Japan. 


Molybdenum.—Reversing the growth pat- 
tern of recent years, Canada's output of 
molybdenum declined about 21 percent in 
1971. However, Canada maintained its rank 
as the world's second largest producer of 
molybdenum supplying approximately 18 
percent of the estimated non-Communist 
world production. 


Endako Mines, Ltd. a subsidiary of 
Placer Development, Ltd., Canada's leading 
molybdenum producer, treated 8.2 million 
metric tons of ore to produce a total of 
14.4 million pounds in molybdenite concen- 
trate and 9.2 million pounds in molybdic 
oxide. Because of a large buildup in inven- 
tories, molybdenum production was re- 
duced 25 percent in August. The company 
reported minable ore reserves at yearend 
totaling 17.7 million metric tons, averaging 
0.143 percent Mos in the Endako pit, and 
49 million tons, averaging 0.232 percent 
Mos in the Denak pit. 


Brenda Mines, Ltd., in British Columbia, 
completed its first full year's production at 
the design rate of 22,000 metric tons of 
copper-molybdenum ore per day. Grade of 
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ore milled was 0.21 percent copper and 
0.061 percent molybdenum. An inventory 
buildup to 6.6 million pounds of molyb- 
denum in concentrates at the end of Sep- 
tember was reported because of a decline 
in sales. Ore reserves at the beginning of 
the year were estimated at 150 million 
metric tons, averaging 0.182 percent copper 
and 0.049 percent molybdenum. Utah 
International began tuneup operations at 
its copper-molybdenum mine near Port 
Hardy on Vancouver Island in October. 
The open-cut mine and concentrator were 
scheduled for full-scale production by 
February 1, 1972, at the rate of 33,000 tons 
of ore per day. Annual output was esti- 
mated at about 49,000 metric tons of copper 
and 1.9 million pounds of molybdenum. 
Capital investment was estimated at $74 
million. 

Noranda Mines, suspended operations at 
its Boss Mountain mine in December be- 
cause of reduced demand for molybdenum 
by European and Japanese steel producers. 
Ore reserves were estimated at 2.5 million 
tons averaging 0.23 percent molybdenum. 
Molybdenite Corporation of Canada, Ltd., 
suspended operations at its mine and con- 
centrator in Quebec early in the year. 

Lornex Mining Corp. continued prepa- 
ration of its copper-molybdenum mine near 
Ashcroft, British Columbia, for production 
scheduled to start by mid-1972. Ore re- 
serves were estimated at 266 million metric 
tons, averaging 0.427 percent copper and 
0.014 percent molybdenum. Plant facilities 
have a designed capacity of 34,000 metric 
tons and will require an investment esti- 
mated at $138 million. 

Nickel. Reflecting an oversupply situ- 
ation brought about by expanded produc- 
tive capacity and a decline in the rate of 
world consumption, Canada's output of 
nickel in 1971 was reduced to 266, 664 metric 
tons valued at $800.0 million, about 10,800 
tons less than the record production in 
1970. 

Seven new nickel and nickel- copper mines 
were brought into production in 1971. Inco, 
the leading nickel- producing company, 
opened three mines in the Sudbury district 
of Ontario- Coleman, Copper Cliff South, 
and Little Stobie—and the Pipe and Soab 
mines in the Thompson area of Manitoba. 
Falconbridge Nickel opened the Manibridge 
mine in Manitoba, and Texmont Mines, 
Ltd. began production of nickel and 
copper in the Timmins area of Ontario. 
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Inco began to reduce output in the 
second half of the year as it became obvious 
that the expanded supply was outstripping 
demand. Operations were suspended at the 
Murray mine in the Sudbury area and the 
Soab mine at Thompson in September. Ad- 
ditional cutbacks in October reduced Inco's 
total production by about 22 percent. 

In addition to the new mines opened, 
Inco completed its new 35,000-ton-per-day 
Clarabelle mill and continued construction 
of its new Copper Cliff nickel refinery which 
will have a capacity of 56,300 metric tons 
of nickel per year. The refinery is scheduled 
for completion in 1972. Other new produc- 
tive facilities planned by Inco and sched- 
uled for completion between 1972 and 1975 
include new mines at Sudbury and Sheban- 
dowan, Ontario, expansion at the Port 
Colborne refinery, and expansion of by- 
product facilities at Copper Cliff. 

Falconbridge continued to develop two 
new mines at Sudbury and one in Manitoba 
and announced plans for construction of a 
refinery at Becancour, Quebec. The new 
refinery will have an annual capacity of 
15,000 tons of nickel and 11,000 tons of 
copper with byproducts of cobalt and sul- 
fur. The company also announced late in 
the year that its 500,000-ton-per-year iron- 
nickel refinery at Sudbury was in continu- 
ous operation. 

Twenty-three nickel-copper mines in 
Ontario accounted for 77 percent of Can- 
ada’s nickel production in 1971. Except for 
Texmont mines at Timmins, all of On- 
tario’s production came from the Sudbury 
district where Inco operated 14 mines and 
Falconbridge eight mines. Manitoba ac- 
counted for 25 percent of the national total 
with most of the production from Inco's 
Thompson and Birchtree mines. Sherritt 
Gordon Mines, Ltd. mine at Lynn Lake 
produced about 8 percent of the Province's 
total. 

Annual reports of the three integrated 
companies disclosed the following data on 
shipments and ore reserves: 


1970 r 1971 
Nickel production (deliveries), 
in metric tons: 
/ ⁵ A A 235,358 155, 334 
Falcon bridge 38,661 38, 948 
Sherritt Gordon 16,292 15,019 
Ore reserves, in million metrie 
tons: . 
PPC —PB SE 347.7 351.1 
Falcon bridge 88.4 90.6 
Sherritt Gordon 11.4 9.1 
t Revised. 
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Producer quotations for electrolytic 
nickel were essentially stable during the 
year at 137.5 cents per pound f.o.b. refin- 
eries at Port Colborne and  Thorold, 
Ontario. 

Silver.—Canada's mine production of sil- 
ver in 1971 increased 1.7 million ounces to 
45.9 million ounces, an alltime record. Can- 
ada again attained first rank among the 
world's silver-producing countries. The pro- 
duction gain in 1971 was attributed mainly 
to greater output at several base metal 
mines producing silver as a byproduct, 
particularly at the Anvil Mining lead-zinc 
mine in the Yukon Territory, which more 
than offset lower output from the silver- 
cobalt mines in the Cobalt-Gowganda area 
of northern Ontario. 


Refinery output of silver dropped sharply 
in 1971 because of curtailed operations at 
the Kam-Kotia refinery at Cobalt which 
terminated mine shipments at the end of 
March and closed down later in the year. 

On a geographical basis, Ontario ac- 
counted for about 39 percent of the total 
silver produced; British Columbia, 17 per- 
cent; Yukon Territory, 13 percent; Quebec, 
12 percent; New Brunswick, 11 percent; and 
virtually all of the remaining 8 percent 
came from four other Provinces and the 
Northwest Territories. Production gains in 
the Yukon Territory, British Columbia, 
Quebec, and New Brunswick more than 
offset losses in Ontario, Northwest Terri- 
tories, Newfoundland, and Saskatchewan. 


Exports of refined silver in 1971 totaled 
18.2 million ounces of which 92 percent was 
shipped to the United States compared with 
total shipments of 24.2 million ounces in 
1970. In addition, Canada exported 25.2 
milion ounces in ores and concentrates, 
most of which was consigned to smelters 
in the United States. Imports of refined 
silver, mainly from the United States, 
totaled 0.7 million ounces compared with 
4.3 million ounces in 1970. 


Ecstall Mining, Ltd., Canada's largest 
silver producer, recovered 12.7 million 
ounces of byproduct silver from copper, 
lead, and zinc concentrates produced at its 
Kidd Creek mine operations near Timmins, 
Ontario. Cominco, the country’s second 
largest producer, reported that it recovered 
5.6 million ounces of byproduct silver from 
smelting and refining lead-zinc ores from 
its Sullivan and Bluebell mines in British 
Columbia and from purchased ores and 
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concentrates. About 60 percent of the total 
came from company-owned mines. 

Uranium.—Canada's uranium mining in- 
dustry continued to be depressed in 1971 
because of world overproduction and low 
metal prices. Mine output was estimated at 
3,638 metric tons, slightly less than in 1970. 
About 85 percent of the total output came 
from mines of Rio Algom Mines, Ltd., and 
Denison Mines, Ltd., in the Elliot Lake 
area of Ontario. The remaining 15 percent 
came from the Eldorado Nuclear, Ltd., 
mine near Uranium City, Saskatchewan. 
Because of the low level of demand and 
oversupply situation, uranium exploration 
generally has declined with very little new 
activity reported. 


Denison Mines continued to operate at 
about 4,000 tons per day, approximately 
two-thirds of its rated capacity. Steps were 
taken to improve mine and mill efficiency 
and to begin engineering design to increase 
production capacity in the post-1975 period. 
Rio Algom operated its Quirke mill at full 
capacity of 4,500 tons of ore per day and 
expanded its mine production to 6,500 tons 
per day at yearend. Eldorado Nuclear re- 
duced production at its 2,000-ton-per-day 
mill about 50 percent and improved metal- 
lurgical efficiency. Productive operations 
were begun at the new Hab mine. Gulf 
Minerals Canada completed site prepara- 
tion and continued design of its surface 
plant at Wollaston Lake, Saskatchewan, 
prior to starting construction early in 1972. 
Productive operations are scheduled to be- 
gin at a rate of 2,000 tons of ore per day in 


1975. 


The Atomic Energy Control Board issued 
only two new uranium exploration permits 
compared with 17 in 1970 and 82 in 1969. 
The decline in uranium exploration re- 
flected the unfavorable short-term market 
outlook and uncertainty concerning the 
Government’s pending ownership require- 
ments. 

Denison Mines, Ltd., began deliveries 
at midyear under terms of its joint-venture 
agreement with the Federal Government, 
which provides for Denison to deliver 2 
million pounds of U30g each year from 
1971 to 1973 and up to 467,000 pounds in 
1974. The Government will pay Denison 
approximately $4.65 per pound with total 
government expenditure not to exceed 
$29.5 million. The net proceeds from the 
sale of the stockpiled material will be pro- 
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rated up to the amount of respective con- 
tributions with remaining net revenues to 
be shared equally. The agreement was ex- 
pected to help stabilize the economy in the 
Elliot Lake community until 1975 when 
long-term sales contracts can become 
effective. 


NONMETALS 


Asbestos.—Canadian production of chryso- 
tile asbestos in 1971 was 1.48 million tons 
valued at $210.4 million, compared with 
1.51 million, tons valued at $208.1 million 
in 1970. Nine mines in Quebec accounted 
for 81 percent of the total production; one 
mine in the Yukon Territory produced 
6 percent, one mine in British Columbia 
and one in Newfoundland produced 5 per- 
cent each; and the remaining 3 percent of 
the national total came from two mines 
in Ontario. 


Reflecting continued strong demand for 
fiber, Canadian producers spent over $200 
million on new projects to develop new ore 
and to expand production facilities. 


Canadian Johns-Manville continued to 
expand mining and milling facilities at its 
Jeffrey mine at Asbestos, Quebec, to in- 
crease production by approximately 90,000 
metric tons of fiber per year by 1974. About 
one-third of the increase will be short fiber 
recovered from pre-1930 tailings. The ex- 
pansion project when completed will ensure 
production of at least 544,000 tons of fiber 
per year. Asbestos Corp., Ltd., completed 
expansion of productive facilities at the 
King Beaver mine which will increase 
capacity from 7,300 to 11,300 metric tons 
of ore per day. Development of the Penhale 
ore body adjacent to the producing Nor- 
mandie mine at Black Lake, Quebec, con- 
tinued in preparation for scheduled pro- 
duction early in 1972 at a rate of 7,400 tons 
per day. Asbestos Corp. plans to start pro- 
duction at its Asbestos Hill mine in Ungava 
by mid-1972 at a rate of about 270,000 tons 
of concentrate per year. The concentrate 
will be shipped to West Germany for re- 
duction to 90,000 tons of standard-grade 
fiber. Bell Asbestos Mines, Ltd., continued 
to modernize and increase the productive 
capacity of its facilities at Thetford Mines. 
Lake Asbestos of Quebec, Ltd., increased 
capacity of its milling plant at Black Lake 
from 5,400 to 8,100 tons of ore per day. 
Flintkote Mines, Ltd., closed its operations 
at Thetford mines at yearend. 
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Advocate Mines, Ltd. the only asbestos 
producer in Newfoundland, increased pro- 
duction 15 percent. In British Columbia, 
Cassiar Asbestos Corp. Ltd. completed ex- 
pansion of its mill which will increase pro- 
duction capacity about 36,000 tons, to 
110,000 tons of fiber per year. Cassiar also 
has scheduled a 20-percent increase in pro- 
duction to 110,000 metric tons per year at 
its Clinton Creek mine in the Yukon Terri- 
tory. McAdam Mining Corp. reported a 
reserve of 95 million tons minable by open 
pit at its Chibougamau, Quebec, property. 
Allied Mining Corp. was evaluating the 
production potential of its asbestos prospect 
near Timmins, Ontario, where a reserve 
of 142 million tons averaging 9 percent fiber 
was reported. Feasibility studies indicate 
that a plant treating 4,500 tons of ore per 
day could produce initially 90,000 tons of 
fiber per year. 


About 95 percent of Canada's production 
of asbestos was exported in 1971. The 
United States received 601,900 metric tons 
or about 40 percent of the total fiber pro- 
duction. Among other principal destina- 
tions, Japan received 99,000 tons; United 
Kingdom, 97,000 tons; West Germany, 
80,000 tons; France, 67,000 tons. Canada 
supplied 95 percent of United States im- 
ports of asbestos in 1971, representing about 
86 percent of U.S. consumption. 


Potash.—The continued use of production 
and marketing controls established by the 
Saskatchewan Government in 1970 main- 
tained a relative balance between world 
supply and demand in 1971. The balance 
was achieved despite excess productive 
capacity and continued strong demand 
through a basic quota of 40 percent of 
rated productive capacity of each mine. 
The minimum price of Can$0.3375 per unit 
of K;O equivalent, established in 1970 to 
stabilize North American and World potash 
prices, was effective in 1971 as sales in the 
first 10 months averaged $0.3709 per unit 
of K2O equivalent compared with an aver- 
age of $0.3178 in 1970. Canadian potash 
shipments increased in 1971 to 3.51 million 
tons K2O equivalent valued at Can$128.1 
million from 3.10 million tons valued at 
$108.7 million in 1970. Output from the 
eight operating mines in Saskatchewan 
averaged 43 percent of the industry’s de- 
signed capacity. Two mines were shut down 
for extensive repairs and rehabilitation. 

Cominco, reported good progress in the 
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rehabilitation of the Vade potash mine at 
Vanscoy, Saskatchewan, which was flooded 
in August 1970. Water flows were sealed, 
and the mine was completely dewatered. 
Underground equipment was being re- 
stored, and production will be resumed 
in the latter part of 1972. 

Hudson Bay Mining and Smelting Co., 
Ltd., reported that its Sylvite of Canada, 
Ltd. division treated 1.33 million metric 
tons of ore and produced 455,200 tons of 
muriate of potash in its first full year of 
Operation at its potash mine at Rocanville, 
Saskatchewan. 

Sulfur.—Canadian production of sulfur 
in all forms was estimated at 5.3 million 
metric tons, of which about 4.6 million 
tons was in elemental form, a 10-percent 
increase over estimated 1970 total produc- 
tion.3 Because of the continued world over- 
supply situation, Canada’s exports of sulfur 
decreased 17 percent and its sulfur stock- 
pile increased about 2 million tons, to 5.5 
million metric tons. 

The continued growth in Canada’s sul- 
fur production was attributed to increased 
involuntary recovery as a byproduct from 
the treatment of sour natural gas, princi- 
pally in Alberta. In 1971, 40 sulfur recovery 
plants were operating with a combined 
capacity of 9.3 million metric tons per year. 

Canada’s sulfur exports declined in 1971, 
the first time since 1966, and Canada’s 
share of the total world market for ele- 
mental sulfur decreased from 34 percent in 
1970 to 26 percent in 1971. Poland ap- 
pears to have surpassed Canada as the 
leading exporter to world markets. 

Reflecting the substantial growth in out- 
put of sulfur, particularly in Poland and 
Canada, and lower demand in the fertilizer 
industry, prices in 1971 declined to an all- 
time low averaging $7.50 per ton. No near- 
term improvement in price was expected 
in view of growing inventories and Canada’s 
deteriorating competitive position. 

Canada’s consumption of sulfur in 1970 
was estimated at 1.42 million metric tons 
distributed according to the industry pat- 
tern of 1969: Pulp and paper, 54 percent; 
chemicals, 23 percent; fertilizers, 19 percent; 
and 4 percent to rubber, foundry, and 
other various other products. Exports of 
crude and refined sulfur totaled 2,402,000 


3 Figures presented here are Canadian Govern- 
ment estimates of total output and differ from 
shipment figures presented in table 1. 
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metric tons valued at $27.1 million. Princi- 
pal destinations were United States, 915,000 
tons; Belgium-Luxembourg, 259,000 tons; 
Australia, 224,000 tons; New Zealand, 
155,000 tons; and India, 150,000 tons. 


MINERAL FUELS 


Coal.—Canada’s production of all types 
of coal—bituminous, subbituminous, and 
lignite—increased 11 percent to 16.7 mil- 
lion metric tons, a new record. The value 
of production in 1971 was estimated at 
$121 million, 42 percent more than in 1970. 
Exports to Japan increased 70 percent, to 
about 6.8 million tons. Production gains 
in British Columbia, Alberta, and New 
Brunswick aggregating 33 percent more 
than offset the 13-percent loss in Saska- 
chewan's and Nova Scotia's combined out- 
put. 

After beginning production in 1970, 
Kaiser Resources continued to have startup 
difficulties at its Sparwood open pit mine 
and preparation plant in British Columbia, 
which required extensive modifications and 
additional capital expenditures of about 
$30 million. Because of the production 
delays, Kaiser negotiated a new agreement 
with Japanese interests providing for ship- 
ment of 4.4 million long tons (4.5 million 
metric tons) during the fiscal year 1971-72 
adjusted period. The new agreement also 
provided for a price increase to $18.65 per 
long ton ($18.36 per metric ton). Kaiser 
reported considerable progress in tests at its 
experimental underground hydraulic mine 
which may ultimately produce 500,000 tons 
of coking coal per year. 

Fording Coal, Ltd., continued construc- 
tion and development work at its surface 
coal mine in British Columbia in prepara- 
tion for the scheduled start of operations 
by April 1, 1972. The company plans to 
produce 2.5 million tons of coking coal 
during the first year of operation and 3 
million tons annually for the remainder of 
its 15-year contract with Japanese steel 
companies. Several large companies con- 
tinued exploration for coal in British Co- 
lumbia, particularly at the Sukunka and 
Quintette properties in the northeastern 
part of the Province. Similarly, at properties 
in southeastern British Columbia, mining 
feasibility studies were in progress. 

Twenty coal mines in Alberta produced 
subbituminous coal for local markets in 
1971, and four mines produced coking 
coal. McIntyre Porcupine Mines, Ltd., ex- 
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perienced startup difficulties at its under- 
ground coal operations at Grande Cache 
which reduced its coal shipments to Japan 
below contract requirements. The company 
changed its mining system from long-wall 
to room-and-pillar in an effort to improve 
production but had to develop its surface 
mine to provide the additional coal to meet 
its contract commitments of 2 million tons 
annually to Japan. McIntyre signed a 
tentative second contract in March to 
deliver 45.7 million long tons (46.4 metric 
tons) to Japanese steel interests. Cardinal 
River Coals, Ltd., Luscar, Alberta, shipped 
about 1 million tons of coking coal to 
Japan in 1971 and announced tentative 
plans to increase output to 1.5 million tons. 
Coleman Collieries, Ltd., produced 870,000 
metric tons of coking coal and is expand- 
ing its surface and underground facilities 
to produce 1.5 million tons annually begin- 
ning in 1972, based on signed contracts 
with Japanese interests. Alberta Coal, Ltd., 
produced about 1.1 million tons per year 
from its Highvale mine at Lake Wabamun 
for Calgary Power, Ltd.'s, Sundance power 
station. The company plans to double the 
present 1.2-million-ton-per-year mine capac- 
ity as new units are added at the Sundance 
plant. 

The Cape Breton Development Corp. 
operated five mines in Nova Scotia, ac- 
counting for nearly all of the Province's 
coal output of approximately 1.76 million 
metric tons in 1971. The corporation closed 
one mine and began phasing out another. 
A new mine at Lingan was being developed 
with production scheduled for 1974. 

Canada's national coal balance for re- 
cent years is summarized as follows: 


Quantity 

(million metric tons) 

1969 1970 r 1971* 
Production 9.7 15.1 16.7 
Anthra cite š .4 .4 
Bituminous. ............. 15.1 16.7 16.0 
Total supply. .......... 25.2 32.2 38.1 
Consumption 28.9 28.2 25.8 
ExDOPRB -` -.----------------- 1.3 4.0 70 


Estimate. Revised. 
Source: Canada y che of Energy, Mines & Re- 
sources and Statistics Canada. 


According to data compiled by Statistics 
Canada, total production of bituminous, 
subbituminous and lignite in 1971 was 16.7 
million metric tons. Consumption and ex- 
ports totaled 32.8 million tons. Of the 25.8 
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million tons consumed in Canada, 60 per- 
cent was used by electric utilities, 9 percent 
by mining and manufacturing, 26 percent 
for coke production and 5 percent for 
railways, ships, domestic sales and other 
uses. Imports were all from the United 
States. Of the 7 million tons of exports 
6.7 million tons went to Japan. 

Petroleum and Natural Gas.—Canadian 
production of crude oil and natural gas 
liquids again achieved record levels in re- 
sponse to continued growth in market de- 
mand. Average production of crude oil and 
natural gas liquids (excluding gas liquid 
output returned to formations) increased 
to 1.58 million barrels per day, a gain of 
106,000 barrels per day or 7.2 percent com- 
pared with a 12.8 percent increase of 
168,000 barrels per day in 1970. Net with- 
drawals of natural gas increased 10.3 percent, 
to 6,880 million cubic feet per day compared 
with the 1970 increase of 15.1 percent. Total 
value of oil and gas production was esti- 
mated at $1,892 million, 14.4 percent more 
than the 1970 value. The combined produc- 
tion of Alberta and Saskatchewan accounted 
for 93 percent of the total crude oil output 
in 1971; British Columbia contributed 
about 5 percent; and the remaining 2 per- 
cent came from Manitoba, Ontario, and the 
Northwest Territories. 

Exploration and development activity in 
the major established producing regions of 
western Canada in terms of the number of 
oil and gas well completions decreased 
about 5 percent. Alberta continued to be 
the most active Province with well com- 
pletions up 10 percent to 1,980, but total 
footage was little more than in 1970; how- 
ever, in Saskatchewan, well completions 
dropped 25 percent to 624 during 1971. 
The reduced activity in producing areas 
mainly reflected a lack of major discoveries 
and a shift in exploratory expenditures to 
frontier areas in the far-northern Arctic 
where driling and operating costs are 
much greater. | 

Significant oil and gas discoveries, which 
may lead to large-scale development, were 
made in both the Arctic mainland and in 
the unexplored Arctic islands. In the 
Mackenzie River Delta region two wells 
drilled southwest of the original dis- 
covery of last year at Atkinson Point un- 
covered oil and gas. Several major oil com- 
panies were active in drilling exploration 
at locations on 17 different islands in the 
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Arctic Archipelago. A new gas discovery 
was reported on Ellef Ringnes Island and 
further drilling,2 miles north of the gas 
discovery made last year on King Christian 
Island indicated an extension of this pro- 
ducing reservoir, Extensive further explo- 
rations of the first gas discoveries continued, 
particularly on land held by Panarctic Oils, 
Ltd., the government-industry consortium, 
to establish the extent of reserves. Compre- 
hensive studies were begun to determine 
the technologic and economic feasibility of 
pipeline transportation. The first significant 
oil and gas discovery off Canada’s east coast 
was made on Sable Island. Further drilling 
was underway to evaluate the size of the 
discovery. Renewed interest in developing 
Canada’s nonconventional crude oil reserves 
in bituminous sands was based on increased 
long-term demand and anticipated crude 
oil price increases. Great Canadian Oil 
Sand, Ltd., improved the efficiency and 
output of its 45,000-barrel-per-day recovery 
plant at Fort McMurray, Alberta, through 
modifications and new equipment. Syncrude 
Canada, Ltd., increased the design capacity 
of its new recovery plant from 80,000 to 
125,000 barrels per day in anticipation of 
increased market demand when the plant 
goes onstream in 1976, 

Exports of crude oil to the United 
States increased nearly 12 percent to 738,000 
barrels per day and accounted for 51 per- 
cent of total Canadian shipments in 1971 
compared with 48 percent in 1970. Total 
exports of crude petroleum in 1971 were 
270.8 million barrels valued at $786.8 
million. Canada’s self-sufficiency in oil in- 
creased significantly in recent years reach- 
ing about 98 percent in 1971. Total con- 
sumption of oil reached 1.53 million barrels 
per day. Natural gas exports to the United 
States increased 17 percent to 2,496 million 
cubic feet per day. Total natural gas ex- 
ports amounted to 903.0 billion cubic feet 
valued at 5250.7 million. Gas sales to 
Canadian consumers were up ll percent. 
Applications to increase exports to 2,700 
million cubic feet per day over the next 
15 years was rejected by the National 
Energy Board (NEB), which determined 
that no surplus gas was available for ex- 
port after providing for future Canadian 
gas requirements. The NEB determination 
excluded all new gas reserves not readily 
accessible to pipeline such as recent dis- 
coveries in the Arctic region. 


The Mineral Industry of Chile 


By Lyman Moore ! 


industries 
technical 


Nationalization of mineral 
overshadowed commercial and 
developments during 1971. 

On December 22, 1970, a constitutional 
amendment was introduced in the Chilean 
legislature giving the National Government 
complete power over mineral resources, in- 
cluding authority to nationalize privately 
owned or combined government- and pri- 
vately owned mineral concessions and proc- 
essing facilities. The amendment passed 
the Chamber of Deputies and the Senate 
in May; after an obligatory 60-day recon- 
sideration period it was ratified by joint 
legislative action on July 11, 1971, and be- 
came effective July 16, 1971. 

The amendment provided that, in the 
case of companies classified as large mines, 
nationalization could include the company 
itself, its activities, and all or part of its 
assets. Also included in the nationalization 
were activities of other companies or orga- 
nizations that are essential for operating 
mining properties. The Government was 
empowered to take physical possession of 
nationalized property immediately after 
the effective date of the law. Persons af- 
fected by nationalization were allowed to 


take legal action against the Government 
only to assert their right to compensation 
that had been determined by the Govern- 
ment. The rights of shareholders of com- 
panies nationalized were limited to 
receiving their proportionate share of 
compensation received by the company. 
Contracts or agreements between the Gov- 
ernment or its agencies maintaining excep- 
tional legal systems or special administra- 
tive treatment in favor of private parties 
could be modified or terminated as the na- 
tional interest requires. 

Compensation for nationalized property 
was to be determined on the basis of origi- 
nal cost, less amortization, depreciation, 
and obsolescence. All or part of any profits 
obtained since 1955 by the nationalized 
company and considered to be excessive 
could be deducted from the compensation. 
Payment for nationalized property was to 
be in legal tender over a period not ex- 
ceeding 30 years. 

A special section of the amendment pro- 
vided for immediate nationalization of 
large copper mines upon ratification of the 
act. 


PRODUCTION 


Overall mineral production increased 
moderately in 1971 despite the unsettling 
effects of nationalization. Mine output of 
copper increased 1 percent, iron ore pro- 
duction was essentially unchanged, cement 
increased 2 percent, sodium nitrate 25 per- 
cent, potassium nitrate 18 percent, iodine 
18 percent, coal 7 percent, natural gas 5 
percent, and petroleum 4 percent. The 
value of mineral production decreased dur- 
ing the year because of lower copper 
prices. There was considerable loss of pro- 
duction at some plants due to massive 


changes of supervisory personnel but these 
losses were compensated for by production 
from new facilities coming onstream in 
1971. Substantial new copper production 
was made by the Rio Blanco mine of 
Companía Minera Andina, S.A. and the 
Exótica mine of Compania Minera 
Exotica, S.A. Production of petroleum re- 
finery products and of natural gas liquids 
increased considerably because of plant en- 
largements. 


1 Mining engineer, Division of Nonferrous Met- 


als. 
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Table 1.—Chile: Production of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity ! 1969 1970 1971» 
METALS 
Copper: 
Mine output, metal content Ss 699,071 710,681 717,502 
Metal, copper content: 
/ ³² eet elie ae ee Seen 661,788 658,206 639, 808 
fined :4 
77CÄõÜ;ͤ ee M Eu 95,819 93,232 74,711 
Electrolytic J ML E LUE 8 855,477 866,590 366, 634 
Gold mine output, metal content troy ounces. . 58, 786 52,177 64,417 
Iron and steel: 
Iron ore and concentrate. thousand tons 11,534 11,265 11,228 
Pig iron IL oleo ⁵ ĩ k.!!!“ 8 do 485 481 500 
FF ĩõÄ§ê˙ ½];ð . v ⁰0r h 8 do 12 12 e 12 
M ee ⁰»¼ ag soe eee ee do.... r 641 592 e 600 
Semimanufactures (hot rolled . ---------------------------- do.... 504 436 NA 
Lead mine output, metal content__----------------------------------- 832 892 880 
Manganese ore and concentrate. ....-..----------.---.--------------- 23,699 26, 723 23, 838 
JöÜ§1 ⁵ ˙ . ˙¼˙ . ĩð . eo Lu 16-pound flasks. . 28 3 502 
Molybdenum mine output, metal content 4,841 5,701 6,321 
Silver mine output, metal content. thousand troy ounces.. 8,075 2,450 5,360 
Zinc mine output, metal conteeruun LLL LLL LL 2L Lll. l-- 1,478 1,537 1,892 
NONMET ALS 
Barite.......... J 8,009 1,542 1,282 
coment hydraulic Fae ne Ree ASHEN NE ONE NI ae A ‘thousand tons 1,436 1,372 1,404 
ays: 
Kaolin...... 7 ⁵ EE 44, 428 47, 265 42, 123 
Other (unspecified) )) 3 FFF VALUE £ 91,636 116,568 101,862 
RéluSsDiÀP ͥͥͥ ts mt ⁰⁰ 8é 1,304 3,525 646 
Fertilizer materials, crude: 
Nitrates: 
Sodium...... cue eet E 7 . . . 656,939 515,615 642,097 
Potassium, enriched l. " 124,727 158,285 186,828 
Phosphates, guano______-__-..-.---.. 2-2 ee ee 15,269 14,894 13 ,075 
Gem stones, lapis lazuli........... EM POLOS 8 .kilograms. E 3,151 7,800 ,090 
Gypsum: 
rude...... !!; aueh : : 125,088 153,263 152,424 
Ge 8 MUS pnm 52,781 63 , 182 60,576 
lodine, elemental......... CCC 2,449 2,223 2,622 
Pigments, natural mineral, iron oxide FTN FV 18, 516 19,035 14, 845 
G Ü˙ðͥw¹¹ ³⁰ Duce race J 8 175, 215 161 „944 145, 840 
Quartz: 
Common auar dir "T T E OO 99,141 87,229 120,683 
Glass sand... s obese aden - 38,350 31,197 18,146 
S y thousand tons 1,382 517 424 
Stone not further described: 
Limestone............... M . : ..do. .. 2,304 2,409 2,419 
Marble e ead nen 2,400 1,923 1,999 
Sulfates, sodium: 
Natural, mined.. ... 29,383 25,790 51.288 
Saif Anhydrous, coproduct of nitrate industry a E a 8 47,618 41.210 , 
ulfur: 
Native other than Frasch: 
Refined, sulfur content . 46,717 47,134 32,885 
Unrefined, sulfur content. : 51,943 61,487 73,103 
Sulfur content of acid derived from pyrite and industrial gases. cct 13,535 9,821 6,699 
Ill; ͥ ͤͥ ]³Ü.⁴wõr ⁰⁰⁰ꝛy my hy E RM NN 809 2,100 1,758 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous and lignite. . "Om thousand tons 1,704 1,510 1,623 
Coke, coke -B“ e nnn 3 . do.. . 317 e 320 e 320 
Gas, natural: 
Gross production . million cubic feet 263,790 269,405 282, 034 
Marketed. .... J 8 do 79,952. 94,280 126,252 
Natural gas liquids, gross production: 
Condens ate . thousand 42-gallon barrels 1,185 1,087 1,220 
Natural gasoline. ___....--.--..------...--. CCC do 444 395 681 
Liquefied petroleum gases 3. do- 1,408 1,288 1,812 
Petroleum: 
uri XR aq! o eee ek NE do.... 13,350 12,432 12,882 
Refinery products:“ 
Aviation gasoline... _.... naaa aaan anaana d 225 183 9 
Motor gas oline do r 9, 548 9,671 11,183 
l/! 88 p do.... 136 481 578 
Kerosine i. aaa a od y A vel i n do.... 2,543 2,727 3 , 562 


See footnotes at end of table. 
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Table 1.—Chile: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity ! 1969 1970 1971» 
MINERAL FUELS AND RELATED MATERIALS—Continued 
Petroleum —Continued 
Refinery products 7 —Continued 
Distillate fuel olil“lꝗ⁸llMklkuklk thousand 42-gallon barrels 4,477 4,461 5,649 
Residual fuel oll[“wq.œGUUUVVVWuWw do 7,748 6,131 9,996 
Liquefied petroleum gass 22-2. 2.2222.- do.... 1,973 1,503 
Asphalt, refinery. ggg do.... 56 45 
S oie oe ee LM Ie Me eee do 26 24 5, 468 
G)%%!Ä000—Eͤör «é mts m do 474 492 
Refinery fuel and losses do r 1,514 1,493 
J/õĩ˙ÜvéiA ͥͥ ³¹·¹¹1A1 kß DS LC cr d do r 28,720 27,211 36, 528 
e Estimate. P Preliminary. r Revised. NA Not available. 


! In addition to the commodities listed, borates, lime, pyrites, selenium, vanadiferous slag, and manufactured 
gas are produced but available information is inadequate to make reliable estimates of output levels. 
? Data given are the nonduplicative copper content of ores, concentrates, precipitates, metal, and other 
cop er-bearing products measured at the least stage of processing reported in available sources. 
igures presented are total blister and equivalent copper output including that blister subsequently refined 
in Chile and copper which is produced by electrowinning. Material produced for refining at Ventanas smelter is 
inclu 
Figures presented are total refined output, distributed into two classes according to method of refining; 
output of Ventanas refinery is included. 
6 Excluding castings. 
¢ Data apparently represent net plant output for consumption, presumably excluding quantities reinjected, 
as follows in thousand 42-gallon barrels: 1969—20; 1970—60; 1971—15. 
7 Includes a relatively small quantity of products derived from natural gas. 


TRADE 


Customs data indicated that the value of Mineral commodities continued to 


Chiles exports of mineral commodities 
during 1970 was 14 percent more than in 
1969 with larger shipments of most miner- 
als. The value of nonmineral exports was 
also higher than in 1969. Imports of min- 
erals increased 3 percent because of in- 
creased receipts of iron and steel products 
and of platinum and gold. Imports of non- 
mineral commodities were also up 3 per- 
cent. The net trade balances for both min- 
eral commodities and all commodities were 
increased substantially from those of 1969. 


dominate the countries export trade, ac- 
counting for about 89 percent of the total 
value. The customs value for al] forms of 
unmanufactured copper and copper-bear- 
ing raw materials exported totaled $952.1 
million 2 compared with a revised $813.6 
million in 1969 and represented 77 percent 
of total exports. 


? Camara de Comercio de Santiago de Chile. 
Comercio Exterior, Chile, V. 2, 1969 and 1970. 
Where necessary, values have been converted from 
Chile Escudo (CEsc) to U.S. dollars at the rate of 
CEsc12.21 = US$1.00. 


Value 
(million dollars) 
1969 1970 
Exports: 
Mineral commodities: 
Metall: ũ] ⁵ x tem RE Lu Sane ipei E r 923.3 1,073.0 
U ox os ee ey ec pus E ee ete E 36.5 25.5 
Mineral fuels |... o or nanan fr!!! DAL Leia ee ea gr T . 4 
)%/%%(õõõ.õĩõĩ·Üͥĩ ↄ ⅛n ² h ð h ß . r 960.5 1. 098.9 
Al cómmoditie8: ññ;ĩ?ĩt“cFĩ hh ⁰ 1,075.4 1,283.5 
Imports: 
Mineral commodities: 
f ͥͥͥ ˙¹ð¹ð1 ¹¾ Oe cU ðO ] ¾ ͤ Me e ETE r 38.7 46.2 
Nonmeétals..< 2.53 ote ⁵ð yy d deua us r 34.8 34. 3 
ITC; ͤddddfköffddſ ·ddddddddddddddddddd tom i ide, N 65.5 62.3 
Total o . dd RI REUS S r 139.0 142.8 
Allcommoditiea. -.. oe as cuemo cmo ces ceases ⅛ ] . ð 907.1 930.8 
Net trade balance: 
Mineral commodities. |... 22222 LLL LL LLL c LL L2 eee eee eee r ＋821. 5 ＋ 956.1 
Aeli mcd ue Sep ERE. +168.3 +302.7 


r Revised. 
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Table 2.—Chile: Exports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1969 1970 Principal destinations, 1970 
MET ALS 
Aluminum metal including alloys, all forms. 13 26 All to Netherlands. 
Copper: 
Ore and concentrate 12,399 24,997 Japan 12,839; West Germany 9,343; 
Sweden 1,483. 
Precipitatte 1,065 174 All to Japan. 
Slag, ash and residues 227 105 All to Belgium-Luxembourg. 
Copper sulf ate 1,279 1,700 Baai 1, 100 Netherlands 167; United 
Metal including alloys: 
Séra D 222223 i Se eee 2 161 Japan 156; Peru 5. 
Unwrought: 
Unrefined: 
Precipitates including 
cement 21,304 17,653 Japan 10, 500; Spain 7,060; Belgium- 
Luxembourg 52. 
Blister r 188,900 197,550 United States 88,689; Japan 31, 119; 
United Kingdom 29, 224. . 
Refine ddl 374,843 426,030 Netherlands 95,461; United Kingdom 
82. 9885 Italy 60,861; West Germany 
Semimanufactures.......... r 36,519 38,827 Argentina 14,818; Netherlands 5,557; 
Brazil 4, 430; Colombia 3, 650. 
Gold ore and concentrate 36,913 41,322 West Germany 14,765; Romania 10, 411; 
Sweden 10,112. 
Iron and steel: : 
Ore and concentrate. thousand tons 9,645 9,908 Japan 7,777; United States 1,326; West 
Germany 532. 
Roasted pyr ite 10, 063 E 
ues MER 18,252 25,858 United States 25,809; Japan 49. 
eta 
Pig iron including cast iron ue 9,752 Japan 9,452; Belgium-Luxembourg 300. 
Ferroalloys. .................-- 1,090 1,802 United States 47 5; Republie of South 
Africa 370; Colombia 260. 
Steel, primary form 3,479 7,863 Ecuador 6,480; Brazil 1, 883. 
Semimanufactu res r 2,195 3,276 Brazil 2, 153; Peru 818. 
Manganese: 
re and concentrate 1,709 3,307 West Germany 3, 302; Spain 5. 
Métal. e A 88 1,332 M 
Mercury..........-..-- 76-pound flasks. . ^ 8 All to Peru. 
Molybdenum: 
Concentr ate 2, 736 5, 623 3 1,702; Sweden 1,018; West 
erman 
Oxide, all grades 1,240 2,089 Japan 1, 249; Australia 561; Austria 79. 
Nickel metal scrap. ...................- 23 iz 
Silver ore and concentrate 50,216 67,509 West Germany 47,620; Belgium-Luxem- 
bourg 11,382; Japan 8,507. 
on metal scrap, ash, residues 240 176 Allto Belgium-Luxembourg. 
er: 
Ore and concentrate 18,057 114 Netherlands 235; United Kingdom 194; 
France 134. 
Metal-bearing slag n.e.s . 114 12 Japan 11; West Germany 1. 
NONMETALS 
Boron materials, crude natural borate..... 96 65 All to Uruguay. 
Cement... o DN. ͤ é 65,586 31,924 Argentina 31,206; Bolivia 718. 
Fertilizer materials, crude natural nitrates: 
e edeo 462,288 374,418 United States 109,168; Netherlands 
82,534; Spain 52,305. 
Potassium enriched. ................ 15,517 77,562 United States 53,247; Brazil 9,164; 
Netherlands 8,930. 
e rci uA 2,603 2,245 United States 903; Netherlands 634; 
United Kingdom 173. 
Precious and semiprecious stones 
kilograms. . r8,625 16,341 West Germany 10,287; United States 
5,000; Netherlands 743. 
Sꝙö·öĩ;¹eLt oe ee EE 855,553 293,549 United States 168,674; Japan 110, 145; 
Colombia 14, 780. 
Sulfur, elementaaalll 100 1 All to United States. 
Other nonmetals n.es............ value 31,269 $50 Italy $30; West Germany $20. 
MINERAL FUELS AND RELATED MATERIALS 
e lanta LU ud ic es 1,018 1,320 All to Bolivia. 
Natural gas liquids 
thousand 42-gallon barrels. . 254 150 All to Argentina. 
Other mineral fuels and related materials 
JJ); A E A EE value. $4,557 $5,181 or Kingdom $5,071; United States 
t Revised. 
Source: Camara de Comercio de Santiago de Chile. Comercio Exterior, Chile. V. 2, 1969 and 1970. 
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Table 3.—Chile: 


(Metric tons unless otherwise specified) 


Imports of mineral commodities 
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Commodity 1969 1970 
METALS 
Aluminum: 
Bauxite and concentrate 2, 033 1,557 
Oxide (alumina) and hydroxideeekp .. 2l 407 285 
Metal including alloys: 
)))V » ue ECL LL D dI y ðx ⁵⁰ cA ui 19 64 
h ³o¹ T ĩð2WA ĩð2— y k m e Ee ete 3,816 4,431 
Semimanufaeture sss 274 594 
Antimony metu... iD ei c an 140 30 
Arsenic, trioxide, pentoxide, and acids „ 100 96 
// ↄ˙ pe oec sta i ue noe Ee é 1 5 
Chromium: 
V dowload a ð A yd eee det ee 527 202 
Oxides and hydroxides______________-__--____-_--_-___----_- eee eee 43 60 
Metal including alloys, all form (1) 3 
Cobalt oxide and hydroxidu;ed eee 8 5 
Copper metal including alloys, all form 257 174 
Gold metal unworked and partly worked_________-___-__-__-_------- troy ounces. . 7,443 19,385 
Iron and steel: 
Jö» ]³ꝛ˙• mm - ⅛ð d ͤ ß a ß x et 3,719 7 
Pig iron including spiegeleis en 624 1,122 
Sponge iron, powder, and shot________________________-________ eee ee 320 406 
Ferroalloys: 
Ferromanganese_____.______.___________.__________._._-.--.---------- S 1,031 
OCC ERREUR . ee ee CTEENENERPERS 709 104 
Ingots and other primary form 26,729 55,977 
Semimanufactures: 
Bars and VOCS oh t e se ae Sad tes 4,769 3,456 
Angles, shapes, sections 9,244 16,925 
Universals, plates, sheets PERDIERON TOR 8 21,688 25,680 
Hoop and strip. ge ee ³ A m yd eh 337 260 
Rails and accessories ³ „ 12, 068 8,016 
/)J!ͤͥĩèê˙; «o«˙ẽ. ß wd y yt y RON R ACE 47 1, 882 
Tubes, pipes, r dd ͥ ⁰y D tub E eoe r 19,693 16, 996 
Alloys and high carbon steel 10,541 11,662 
Lead: 
eh ĩ² AVA ae an ret gy Ae he eae eu ] é 6 6 
Metals including alloys: 
TR et ect gee quiu y ee a EIE UE 177 29 
PFC oes ce ae ad cae e oh) ye le ON ß 8 2,414 2,154 
pemimanulactures 222. ooo) okie a ee eee eee Renee acus 697 134 
Mercury. 5s av c uml e e cuu 7 76-pound flasks.. 1 499 
Nickel: 
Matte, speiss and similar materials %%%é„ „„ 7 4 
Metal including alloys, all form „ 111 120 
Platinum-group metals including alloy troy ounces. _ 1,051 4,892 
Selenium, elementllllIllllll eee kilograms - - 458 500 
Silver metal including alloy sss troy ounces 25,232 176,327 
Tin: 
Oc ener eeu tee é ˙. C;; 88 long tons 4 3 
Metal including alloy sss do- 720 951 
Titanium ³— ᷣꝶOWAW³Aͥ ³⁰ o ⁰ AAA ͤ ⁰⁰ͥ⁰⁰⁰ſyſſſſſſſſſſ ³ĩðſ x 2, 845 2,619 
Zinc metal including alloys: 
Scrap and blue powderrrrr 41 23 
Unwroug ht ee ae Ai md x 88 5,291 3,788 
Semimanufacture ss „„ 115 19 
Zirconium: 
Ore and con central 714 428 
Zirconium silicate- ses ðᷣ 8 20 PR 
Other: 
Ore and concentrate_______________-__-_-___-----_-_-_--------------- value.. 7$10,210 $33,850 
Ash and residue containing nonferrous metal__.___________..____._----- do.... $151,729 376,528 
Oxide, hydroxide and peroxides of metals „ do $341,255 380, 555 
Metals including alloys, all form do 17 832,941 335, 869 
NONMET ALS 
Abrasives, natural, n.e.s.: 
Pumice, emery, natural corundum, etc_________________-_------------------- 70 7 
Dust and powder of precious and semiprecious stones. value.. $726 $1,950 
Grinding and polishing wheels and s tones 564 411 
Asbes tos J)))ͤö; ⁰⁰ EC 10, 815 8,751 
Barite and i du rU E be ie oo Seed c eu Medpbc eee 16 127 
Cament= . 25:52. 0-002 leac E e ⁰ td ed EE r 94,282 28,936 
Chalk. odi cue ]³¹·d]Ü]¹·¹ Sai ³⁰¹wſüd t ms E 2 1 


See footnotes at end of table. 
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Table 3.—Chile: 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS—Continued 
Clays and products (including refractory, bricks): 
Crude n.e.s.: 
Be@ntonite ꝶ.............. 8 
Füller'searth.- i ſAſͥͥ ⁰AyA d A Ue EM aut 
ee ß ß ß ß we We ee 


Produe ts: 
Refractory (including nonclay bricks and cementv v 
Noir i ð]ð]ù§V]! i ee ee 
Cryolite and ehioliteeesssss 8 
Diamond, industrial... ce ima carats.. 
Diatomite and other infusorial earths. |... 2.2.2222 2-22 LLL LL LLL LLL eee 
Ü ⁵ð’². ”rſdſſdꝑeſ ———!——Á— € — 
Fertilizer materials crude and manufactured: 


r ³-qy) eine qu E 


iii ⅛ ¾ y UM oe 
Mica all forms gna ae Le c etel AL dds y RC E 
Pigments, mineral including processed iron oxides. -` --.---------------------------- 
Sodium and potassium compounds n.e.s.: 
Caustic soda- s ꝝ ↄ A.... ee ete scu d Eu d 
Caustic potash, sodic and potassic peroxides.._.....-...-...-.----+-----..--- 
Stone, sand and gravel: 


Sulfur: 
Elemental, erh, ³ A ead eue 
Sulfürie ô ⅛ ⁵] ] ð LC d dd EL d a ÉL. DEL 
Tale, steatite, soapstone, pyrophyllitccccc k «kk «4444 
Other nonmetals: 
Oxides and hydroxides of magnesium, strontium, and barium.................- 
Other nen -l ce oe ³ðſ ³ð/ſͥ ͥꝗ⁰ꝗpd d ⁰⁰ 


MINERAL FUELS AND RELATED MATERIALS 

Asphalt and bitumen, naturaaaaaaaaa2llliililliliinunu nn 
Carbon black and gas carbon_..____._-_-_-_------------------------ eee 
Coal, all grades including briquets. ..............-. 2. 22.2 LLL LL L2 L2 LL 22222 2l... 
Coke and sem)eok8- icc Z . k ⁊ . y E cS 
Hydrogen, helium, and rare gases 
Liquefied petroleum gas thousand 42-gallon barrels. . 
Peat including peat briquets and litter... 2.222 22222 LLL LLL LLL LL Ll 2L Lll. 
Petroleum: 

CFFFCPPPVVCVUↄœ»ë ²̃ ˙¹i¹w̃A ˙w ( ͥ ³˙·Ü— ¼-mAA UL pee Be thousand 42-gallon barrels 


TSISTIT o T- - o eset See 6 ⁰ mm i ] ; uM t LRL ee do.... 
Kerosine and jet fſuelnl1lũndmdmd̃- eee do.... 
Distillate fuel h ee 8 do.... 
Residual fuel hh eek eee eee deca. ook see do 
LübricántS: co s y d õ Q. ut ⁰⁰ kur cui etin t do 
Mineral jelly and wa“nunꝝ LL LLL LLL LL L2 llc 222222. do.... 
)))ö˙ö; ] (ßddß nt eL y LUE Mn 8 do 


r Revised. 
1 Less than 14 unit. 


Imports of mineral commodities—Continued 


1969 


3,701 
12 

411 
513 
18,933 
40 

13 
18,050 
408 

20 


r 48,'798 
197, 668 


17,787 
198 


48 
29,497 
r 234 
50,763 
21 

603 


1970 


Source: Camara de Comercio de Santiago de Chile. Comercio Exterior, Chile. V. 1, 1969 and 1970. 
COMMODITY REVIEW 
METALS Compensation for the property was to be 
copper. The nationalization amend- determined by the Comptroller General 


ment provided that large copper mines 
should be immediately incorporated into 
the national domain, with the Government 
taking physical possession of the properties 
at such time as the President ordered. 


within 90 days plus, if necessary, an addi- 
tional 90 days, subject to the following 
regulations: Compensation was to be lim- 
ited to the December 31, 1970, book value 
of plant and improvements less any reval- 
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uations of assets made subsequent to De- 
cember 31, 1964. No compensation was to 
be allowed for mineral rights, all of which 
are considered to be the property of the 
Government. No compensation was to be 
paid for assets not in good operating con- 
dition or not having spare parts and rights 
to service and repairs. The President was 
empowered to determine the amount of 
excess profits, if any, obtained by the com- 
panies since 1955 and to order the Comp- 
troller General to deduct such amounts 
from the compensation payments. Maxi- 
mum allowable profitability for the pur- 
pose of determining excess profits could be 
considered the average return of the na- 
tionalized companies from all international 
operations, or the return rate used to 
determine preferential dividends to the 
Government during previous periods of 
high copper prices, or the rate agreed on 
between the Government and foreign com- 
panies in certain other operations. The 
Comptroller General's decision could be 
appealed within 15 days of publication to 
a special tribunal whose decision would be 
final. 


Within 5 days of the final decision the 
President was to set the term, interest, and 
form of payment. The term could not be 
more than 30 years and the interest not 
less than 3 percent. Payment would be in 
legal tender unless the nationalized compa- 
nies agree to another form of compensa- 
tion. 


Payments could be suspended for refusal 
to turn over operational data, prospecting 
reports, or other information needed for 
normal operation or for execution of fu- 
ture plans. Compensation payments could 
also be suspended for actions tending to 
alter the normal course of mining opera- 
tion, or to affect expansion regardless of 
whether they are attributable to the na- 
tionalized company. The Treasury main- 
tained the right to review all operations, 
imports, exports, documents, and account 
books of the copper companies to establish 
that all legal obligations of the companies 
were being complied with. Any balances 
found in favor of the Treasury were to be 
deducted from the compensation. Accounts 
receivable that were not paid when due 
were to be deducted from the next com- 
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pensation payment. All debts owed to the 
Treasury, government agencies, or social 
security institutions could be withheld 
from compensation installments. The Gov- 
ernment was not to assume any debts of 
the companies when in the opinion of the 
President the amounts involved were not 
usefully employed. 

Following ratification of the amendment, 
decrees were issued, effective July 16, 1971, 
by the Ministry of Mines and signed by 
the President authorizing the Government 
to take physical possession of the mining 
properties of Chuquicamata, El Salvador, 
Exótica, Andina, and El Teniente. Com- 
missions were appointed to manage each 
mine until permanent boards of directors 
were named. 

The Comptroller General appointed 
commissions, including government inspec- 
tors and military and civilian engineers, 
for each of the nationalized mines to de- 
termine compensation due to owners. The 
President determined the excess profits ob- 
tained by the companies and announced 
the amounts September 28, 1971. They 
were as follows: Chuquicamata, $300.0 mil- 
lion; El Salvador, $64.0 million; and El 
Teniente, $410.0 million. Exótica and An- 
dina commenced production too recently 
to have obtained excess profits. The Comp- 
troller General's final determination of 
compensation due owners for their equities 
in the five mines nationalized were an- 
nounced October 14, 1971. The amounts 
were Chuquicamata, minus $76.5 million; 
El Salvador, minus $1.6 million; Exótica, 
$10.0 million; Andina, $18.3 million; and 
El Teniente, minus $310.4 million. The 
judgments nullified the owners equity in 
Chuquicamata, El Salvador, and El Ten- 
iente. 

The compensation payment determina- 
tions were appealed by the companies to 
the Special Copper Tribunal provided for 
by the Constitutional Amendment. The 
Government of Chile also filed an appeal 
asking for greater deduction from the book 
value of El Teniente. A final decision on 
the appeals is not expected until 1972. 

Following is a summary of the compen- 
sation amounts determined by the Comp- 
troller General (in million dollars) : 
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Companfa Minera Chuquicamata, S.A.: 


Book value Dec. 31, 19700. 242.0 
Deductions: 
Mineral rights 5.4 
Defective assets 13.1 
Excess profits 300.0 
Tobdl-s Ü 818.5 
Compensation due !...............- —76.5 
compas Minera El Salvador, S.A.: 
ook value Dec. 31, 19700. 68.4 
Deductions: 
Mineral rights .4 
Defective assets 5.6 
Excess profits 64.0 
Total. ͤ˙rw¹i ⅛⅛m ee ek 70.0 
Compensation due —1.6 
Compania Minera Exótica, S.A.: 
ook value Dec. 31, 1970. 14.8 
Deductions: 
Mineral rights 3 
Defective assets 4.5 
/ eet) teens 4.8 
Compensation due 10.0 
Companfa Minera Andina, S.A.: 
ook value Dec. 31, 1970..........- 20.1 
Deductions: 
Mineral rights 1.5 
Defective assets .9 
z aa 1. 8 
Compensation due 18.3 
Companfa Minera El Teniente, S. A.: 
Book value Dec. 31, 19700. 318.8 
Deductions: 
Revaluations since Dec. 31, 1964. 198.5 
Mineral rights. i 
Defective assets 20.5 
Excess profits... .............- 410.0 
Total ae ses Sa 88 629.2 
Compensation due —310.4 


1 Calculated as book value minus total deductions. 


On December 30, 1971, the President of 
Chile suspended payment on $5.8 million 
due to Kennecott Copper Corp.; this was 
to be the first payment on $92.9 million 
lent to El Teniente Mining Co. for expan- 
sion and was guaranteed by the Chilean 
Government. The Chilean Government 
maintains that the Constitutional Reform 
Bill gives the President the right to sus- 
pend payment pending his determination 
of whether the proceeds of the loan were 
usefully invested. On December 31, 1971, 
Corporacion del Cobre failed to make pay- 
ment on promissory notes held by The 
Anaconda Company. Both of these actions 
are being contested in Chilean and United 
States Courts. 

Nationalization hampered copper pro- 
duction at the affected properties mainly 
because of massive changes of supervisory 
and technical employees. 

In 1971 Chuquicamata produced 192,298 
tons of electrolytic copper and 56,297 tons 
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of blister copper, a 6-percent decrease com- 
pared with the 207,201 tons of electrolytic 
copper and 57,811 tons of blister produced 
in 1970. Some production loss resulted 
from a 7-day strike in August by supervi- 
sors and technicians. Fifteen of the strikers, 
including the President of the Copper Su- 
pervisors’ Association, were arrested under 
provisions of the Internal Security Act. 

E] Salvador produced 59,805 tons of elec- 
trolytic copper and 24,067 tons of blister, 
about 10 percent less than the 69,475 tons 
of electrolytic copper and 23,610 tons of 
blister produced in 1970. Production was 
halted from August 1 to 12 by a strike of 
the 4,500 employees over wage rates. The 
settlement provided for a 40.5-percent in- 
crease. 

Production at Exótica during 1971, the 
first ful] year of operation, was 35,260 tons 
of electrolytic copper, about one-half the 
design capacity. Daily mill throughput 
reached 16,000 tons of ore per day. Large 
quantities of aluminous and ferrous im- 
purities in the ore have caused more diffi- 
culty than expected, and additional leach- 
ing and filtering capacity is needed to 
treat the 26,000 tons per day for which the 
plant was designed. 

Overall copper production at El Ten- 
iente decreased about 19 percent to 48,124 
tons of fire-refined copper and 92,256 tons 
of blister from the 1970 totals of 65,864 
tons of fire-refined copper and 108,458 tons 
of blister. 


Labor unrest resulting from uncertainties 
surrounding nationalization was particu- 
larly unsettling at El Teniente. This was 
partially because the labor force, with the 
exception of two high-level administrators, 
was entirely Chilean. Thus a government 
decree issued in December 1970 changing 
salary payments from dollars to escudos 
and applying the change to Chileans 
sooner than to foreign nationals affected El 
Teniente more than other mines which 
were partially staffed with foreign supervi- 
sors. Another decree on March 9, 1971, 
placed a ceiling on salaries in govern- 
ment-owned or -controlled companies, in- 
cluding El "Teniente, and resulted in 
further dissatisfaction. Some Chilean 
supervisors were also concerned with polit- 
ical and persona] accusations made against 
them by pro-nationalization factions be- 
cause of their position as Chilean citizens 
and as management employees of a U.S.- 
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owned company. By June 1971 a total of 
156 supervisory employees had resigned, 
creating a serious problem. New design 
smelting and concentrating equipment, 
with which few Chileans had experience, 
was being introduced at this time and 
when the supervisors who had been 
trained to operate it resigned their inexpe- 
rienced successors were unable to maintain 
production. Considerable equipment, in- 
cluding three convertors, was damaged in 
February and March, resulting in lost pro- 
duction and a declaration of force ma- 


jeure. 
On May 25 a group of government ad- 
ministrative Overseers were placed in 


control of El Teniente and they continued 
in charge until nationalization took effect 
in July. In june force majeure was again 
declared when production dropped over 
3,000 tons to less than 9,000 tons, because 
of continuing operating difficulties and a 
very heavy snowstorm. 

Natural events also caused production 
losses. An extremely severe drought oc- 
curred during 1967-69 and supplies of 
water for the concentrator and for hydroe- 
lectric plants were seriously reduced. A 
storm on June 21 deposited 6 to 12 feet of 
snow in the El Teniente area, causing ava- 
lanches that blocked rail traffic between 
the mine and concentrator for a week. 
The storm caused power failures and 
transportation difficulties which also 
stopped smelting operations. 

The expansion to increase production 
capacity by 100,000 tons per year to 
280,000 tons was substantially completed 
by July, but no increase in production was 
achieved because of the drought and labor 
unrest. The new installations were being 
broken in when nationalization took effect. 
According to separate studies made in 
mid-197] for the Chilean Government by 
Société Francaise d'Etudes Miniéres (SOF- 
REMINES), a French mineral consulting 
firm, and a group of Soviet mining ex- 
perts, the installations should be able to 
reach their design capacity when adequate 
water is available. 


The Rio Blanco mine of Cía. Minera 
Andina, S.A., commenced production in 
1971 and concentrator design output was 
reached in July when 274,000 tons of ore 
were treated and 18,000 tons of concentrate 
containing 5,400 tons of copper were re- 
covered. During the fourth quarter of 1971 
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production was 17,100 tons of contained 
copper in concentrate. Total 1971 produc- 
tion was 52,800 tons of copper in concen 
trate. | 

The Mantos Blancos mine and plant 
produced 26,600 tons of fire refined copper 
and an additional 4,000 tons of copper in 
concentrates, an overall decrease of 7 per- 
cent from the previous year's total. 


Mine production at Disputada decreased 
11 percent in 1971 to 34,300 tons of copper 
in concentrate. Blister production at the 
Chagres smelter was 18,000 tons, a small 
increase above that of the previous year. 


Production at the Las Ventanas and Pai- 
pote smelters of Empresa Nacional de Mi- 
nera (ENAMI) from small- and medium- 
size mines was 69,400 tons, an increase of 6 
percent from that of 1970. The ENAMI 
refinery produced 100,400 tons of metal of 
which 63,200 tons was toll refined from 
blister produced at other smelters. Damage 
on July 8 by an earthquake to the ENAMI 
electrolytic refinery near Valparaíso and to 
transportation systems caused a temporary 
suspension of shipments. 


Construction of the mine and the vat- 
leaching plant at Sagosca, Tarapoca Prov- 
ince, by Continental Copper and Steel In- 
dustries Inc., Corporacíon del Cobre, and 
the International Finance Corp., was 
nearly completed at the end of 1971. Pro- 
duction is scheduled to begin in early 
1972. An orebody estimated to contain 16 
million tons of ore grading 2.2 percent 
copper has been prepared for open-pit 
mining. Vat leaching of crushed ore will 
be done at a 4,000-ton-per-day rate with 
cementation of the dissolved copper. An 
annual production of 24,000 tons of copper 
is projected. A 400-ton-per-day contact sul- 
furic acid plant is also being constructed. 

An agreement between the Chilean and 
Romanian Governments, signed in Janu- 
ary, provided for the establishment of cop- 
per refineries in both Chile and Romania 
with a combined annual capacity of 35,000 
to 40,000 tons. The plants will be jointly 
owned with each country having a 5l-per- 
cent interest in the plant constructed in its 
territory. Both refineries will be supplied 
by blister from Chilean smelters. 

Mineral exploration by the United Na- 
tions Development Program and the Chi- 
lean Government at the Las Pelambres de- 
posit delineated 300 million tons of 
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copper-molybdenum ore with a grade of 1 
percent copper. Additional very large re- 
sources are indicated below and bordering 
the area drilled. Las Pelambres is about 
100 kilometers east of Coquimbo at an ele- 
vation of 11,000 feet. An all-weather road 
is being constructed to the site.? 


Iron Ore.—Following introduction of the 
amendment to completely nationalize the 
mineral industries, Cía. de Acero del 
Pacífico, S.A. (CAP), the Government- 
owned steel corporation, negotiated pur- 
chase agreements for privately owned iron 
mines in Chile. The price offered was the 
book value of the plants and was thus 
about the same as the maximum compen- 
sation that would be allowable under the 
amendment. 


Bethlehem Stec] Corp. sold its El Rom- 
eral and El Tofo mine plants and other 
facilities in Chile to CAP in March 1971 
for $22.4 million. Production in 1970 from 
these properties was 2.7 million tons. Pay- 
ment of principal plus interest at 5.75 per- 
cent is to be made in 15 annual install- 
ments commencing July 1, 1973, with 
about two-thirds of the total being payable 
by 1977. About 75 percent of Bethlehem's 
investment had been insured by the Over- 
sees Private Investment Corp. and this in- 
surance also covers the purchase payments. 
The properties of Cía. Minera Santa Bár- 
bara, S.A, and its 99-percent-owned 
subsidiary Cía. Minera Santa Fe were ob- 
tained by CAP in November 1971. No pay- 
ment was made to Santa Bárbara shaic- 
holders for their equity because the book 
value of the company assets was less than 
corporate debts plus auditing fees required 
for the takeover. A 35.7-percent interest in 
the steel grinding-ball plant of ARMCO- 
CHILE Co. was sold to CAP by ARMCO 
Stecl Corp. in March 1971 for $1.0 million, 
the value placed on an original investment 
by ARMCO of about $1.5 million. 

Production of iron ore during 1971 was 
11,228,000 tons, about the same as during 
1970. The average grade of ore produced 
was 61.6 percent iron. El Romeral and El 
Tofo operated by Bethlehem until March 
31 and by CAP the remainder of the year 
produced about 2.7 million tons, of direct 
shipping ore and concentrates, about the 
same as during the previous year. An in- 
crease in production to 4.0 million tons by 
1975 is planned. Shipments by Bethlehem- 
Chile Iron Mines Co. from January 1, 
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1971, to March 31, 1971, were as follows 
(in metric tons) : 
Romeral Division: 
Furnace ore to United States 384,417 
Furnace ore to Japan 00, 857 
Furnace ore to CAP steel mill 201,393 
Local sales 428 
/ cert ps eee Ss 987,095 
Tofo Division: 
Furnace ore to United States 197,382 
Fines to United States. 28, 652 
Local sales of fi nes 706 
% ³¹¹¹¹wꝛmꝛaAAA ͤ ⁰ ocescaesas 226, 740 
Source: Skillings’ Mining Review. V. 61, No. 12, 


Mar. 18, 1972, p. 8. (Original data in short tons con- 
Melun at factor of 1 short ton equals 0.90785 metric 
ton). 


CAP shipped 3.3 million tons of direct- 
shipping ore during 1971 from the Algar- 
robo mine, approximately the same ton- 
nagc as in 1970. An increase in production 
capacity to 3.8 million tons by 1975 is 
planned. Shipments from mines now 
owned by CAP but operated until Novem- 
ber by Cía. Minera Santa Barbara de- 
creased 12 percent to 4.1 million tons be- 
cause of reduced export demand. 

Cía. Mincra de Atacama shipped 424,645 
tons, a decrease of 7 percent from the 1970 
total. 

Construction, now in progres by CAP 
for a mine of 2.8 million tons annual ca- 
pacity at the Boquero Chanar deposit, is 
scheduled for completion in 1975. CAP is 
also planning a later development of the 
Laco and Cerro Negro deposits. Prior to 
nationalization Santa Bárbara had planned 
to place these deposits in production. 

Iron and Steel.—Steel production by 
CAP, the Government steel monopoly, was 
600,000 tons of ingot steel in 1971 com- 
pared with 592,000 tons poured in 1970. 

Loans of $180 million were obtained 
from European and Japanese sources to 
finance an expansion in steel-making ca- 
pacity from the present 650,000 tons per 
year to 1 million tons in 1975. New basic 


3 The pores Company. 1971 Annual Re- 
port. 33 p 

Cerro Corp. 1971 Annual Report. 32 pp 

Kennecott Copper Corp. 1971 Annual Report. 
32 pp. 

Metals Week. Chile's Troubled Copper Mines. 
V. 42, No. 15, Apr. 12, 1971, pp. 30-31. 

World Mining. What's Going on 2 World 
Mining. V. 7, No. 10, September 1971, p. 57. 

$ Bethlehem Steel Corp. 1971 Annual Report. 


13 pp. 

Metals Week. Chiles New Iron Ore Plan. V. 
42, No. 14, Apr. 5, 1971, pp. 5-6. 

Skillings' Mining Review. 1971 Company Iron 
Ore Shipments. V. 61, No. 22, May 27, 1972, pp. 
15-16. 
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oxygen steel furnaces will augment the 
present open-hearth and electric facilities. 


Other Metals.—Molybdenum output in- 
creased 11 percent to 6,321 tons. All recov- 
ery was as a byproduct of copper produc- 
tion at the Chuquicamata, El Salvador, 
and El Teniente plants, which produced 
59, 21, and 20 percent of the total, respec- 
tively. A large increase at Chuquicamata, 
of from 2,340 to 3,720 tons of molybdenum 
more than offset reductions at El Salvador 
and El Teniente. The increase was due to 
greater production of sulfide concentrating 
ore from which byproduct molybdenum is 
recovered. Past copper production at Chu- 
quicamata has come mainly from oxidized 
ore treated by leaching, but production is 
now being shifted to the underlying sulfide 
ore due to approaching depletion of oxi- 
dized material. Gold production increased 
23 percent to 64,417 troy ounces due to 
greater production of gold containing cop- 
per concentrates at Chuquicamata and 
Andina, the stimulation of higher prices, 
and to better metallurgical recovery at pre- 
cious metal refineries. Production, during 
1970, was over 82 percent as a byproduct 
from copper mines, over 17 percent from 
gold mines, and less than 1 percent as a 
byproduct from silver, lead, and zinc 
mines. Silver production increased 119 per- 
cent from a reported 2,450,000 to 5,360,000 
troy ounces also due to greater production 
of sulfide copper concentrates and higher 
metallurgical recoveries. Nearly 98 percent 
of the output, during 1970, was a byprod- 
uct of copper production, about 2 percent 
was a byproduct of lead and zinc produc- 
tion, and less than 1 percent a byproduct 
of gold mining or a product of silver min- 


ing. 
NONMETALS 


Fertilizer Materials.—Nitrates.—Nitrate 
production in 1971 included 642,097 tons 
of sodium nitrate, an increase of 24.5 per- 
cent from that produced in 1970, and 
186,828 tons of potassium nitrate, an in- 
crease of 18.1 percent. On May 31 Anglo- 
Lautaro announced that it had sold its in- 
terest in Sociedad Quimica y Minera de 
Chile, S.A., to Corporación de Fomento de 
la Producción (CORFO), who are now 
sole owners of the company which controls 
nearly all of Chile's nitrate and iodine 
production. Anglo-Lautaro received $4.1 
million in cash and an 8-percent note of 


5 Wall Street Journal. 
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$4.1 million for its holdings which in- 
cluded 49 percent of the outstanding 
shares and Sociedad Química debentures 
having a face value of $24.6 million.5 


Iodine.—Iodine production increased 
17.9 percent to 2,622 tons. Additional pro- 
duction facilities were opened at the Victo- 
ria plant in 1971. The price of iodine was 
raised $0.68 per pound in early February 
by the Chilean Nitrate Sales Corp., as a 
result of increased world consumption.6 

Salt.—Salt production was 424,347 tons, a 
decrease of 18 percent from the previous 
year. In December 1970 Diamond Crystal 
Salt Co. sold its interest in the rock salt 
producing company, Cía. Minera Santa 
Andriana, S.A., to the other owners, Mar- 
cona Corp. and various Chilean 
investors.7 


MINERAL FUELS 


Coal.—The coal mining industry was na- 
tionalized early in 1971 and management 
taken over by CORFO. Production, with 
government support, increased 7.5 percent 
to 1,623 million tons. Demand for steam 
coal for power generation decreased during 
the current year because of increased pro- 
duction from hydroelectric plants made 
possible by the ending of the drought con- 
ditions of the previous years. Consumption 
was also reduced by a shutdown of the Bo- 
camina thermoelectric plant because of 
transformer failures. Inventories increased 
considerably during the year. Consumption 
of metallurgical coal is estimated at 
220,000 tons of domestic and 270,000 of 
foreign. 


Petroleum and Natural Gas.—Empresa 
Nacional del Petróleo (ENAP) continued 
seismic exploration in 1970 and completed 
220 kilometers of refractivity profile, com- 
pared with 107 kilometers of refractivity 
and 246 kilometers of reflectivity profile 
logged in the previous year. Drilling activ- 
ity increased, particularly extension and 
development drilling. Seventy-eight holes 
having a total depth of 168,477 meters 
were drilled, 14 percent more footage than 
was completed in 1970. All drilling was in 
Magallanes Province. The type of holes 


Anglo-Lautaro to Sell 
Nitrate Industry Stake to Chilean Government. V. 
67, No. 99, May 25, 1971, p. 7. 

$ Chemical Week. Market Newsletter. V. 108, 
No. 6, Feb. 10, 1971, p. 39. 

7 Diamond Crystal Salt Co. 1971 Annual Re- 


port. 9 pp. 
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drilled and drilling results are tabulated 
below: 


Number of completions 


Type of well — M 
Petro- Gas Dry Total 
leum 
1970: 
Exploration 1 1 16 18 
Extension des MM 6 
Development 17 9 16 42 
Totaal 18 10 88 66 
1971: 
Exploration 2 8 15 17 
Extension 1 1 11 13 
Development 31 1 16 48 
Total. 34 2 42 78 


Offshore oil exploration continued under 
a cooperative financing agreement between 
ENAP and the United Nations Develop- 
ment Program. A countrywide program of 
petroleum exploration was initiated by 
Chilean geologists assisted by a Soviet geo- 
logical mission. 

ENAP reported gross withdrawals of 
282,034 million cubic feet of natural gas, 
an increase of 4.7 percent over the 1970 
total. Mainland fields supplied 53.6 percent 
and Tierra del Fuego fields the remainder. 
Posesión field (mainland) remained the 
largest producer, yielding 28.4 percent of 
the total, followed by Cullen (Tierra del 
Fuego) with 12.3 percent, and Daniel 
(mainland) with 11.3 percent. About 72.7 
percent of the total volume of gas with- 
drawn at Posesión was reinjected, while 
71.5 percent of that withdrawn was rein- 
jected at Cullen and 49.1 percent at Dan- 
iel. Approximately 55.2 percent of gas 
withdrawn from all fields was reinjected. A 
total of 126,252 million cubic feet of natu- 
ral gas was marketed or consumed by oil 
and gas production facilities. 


The total production of natural gas liq- 
uids increased 34.0 percent from the 1970 
output, mainly because of the contribution 
of a new natural gas treatment plant in 
the Posesión field. This plant has a rated 
input capacity of 300 million cubic feet of 
natural gas per day and an output capac- 
ity of 2.4 million barrels of natural gas 
liquids per year. Exports of liquefied pro- 
pane and butane (to Argentina, Brazil, 
and Uruguay) increased 185 percent to 
443,727 barrels, reflecting additional pro- 
duction from the new Posesión plant. New 
pipelines from Posesión to Cabo Negro 
and new separation, storage, and shipload- 
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ing facilities at Cabo Negro were also 
placed in operation during the year. Im- 
ports of propane and butane decreased 3.8 
percent to an estimated 971,850 barrels. 

Crude petroleum production increased 
3.6 percent to 12,882,000 barrels from the 
1970 output. Daily production averaged 
35,290 barrels. All production was from 
Magallanes Province. Fields on the island 
of Tierra del Fuego yielded 47.7 percent of 
the production and mainland fields across 
the Straits of Magellan supplied the re- 
mainder. The largest production increases 
were made at Daniel and Daniel Este 
fields, 270,000 and 383,000 barrels, respec- 
tively. The following table shows produc- 
tion for 1970 and 1971 by field. 


Production (thousand 


Location and field 42-gallon barrels) 


1970 1971 
Mainland: 

Daniel 1, 995 2,265 
Daniel Este 1,432 1,815 
Caſiadön 922 764 
Posesión. n 1,087 1,124 
Others 507 769 
Total. Mee 5,943 6,737 

Tierra del Fuego: 
Calaf ate 2,209 2,274 
Cullén- oe eee 1,322 1,199 
Catalina Sur..........- 564 426 
Tres Lagos 729 710 
Others 1, 665 1, 535 
M s 6,489 6,144 
Grand total 12, 432 12, 881 


Imports of crude petroleum received at 
refineries were 19,364,000 barrels, an in- 
crease of 58 percent above 1970 receipts. 
Imports supplied 65.4 percent of the petro- 
leum refined (90 percent at the Concón re- 
finery, 44 percent at Concepción, and none 
at Manantiales). Imports were from the 
Middle East, Colombia, Venezuela, and Bo- 
livia. The increase in crude consumption 
was made possible by an expansion of the 
Concepción refinery where a topping plant 
with a 24,000-barrel-per-day capacity was 
completéd during early 1971. 

Total petroleum refined during the year 
was 36,528,000 barrels, an increase of 32 
percent over that of 1970. Total production 
and refining losses for all refineries is shown 
in table 1. The Concón refinery processed 
16,662,000 barrels, Concepción 19,330,000 
barrels, and Manantiales 536,000 barrels. 
Following is a summary of finished products 
recovered at the Concón and Concepción 
refineries: 
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Net production 
(thousand 42-gallon 
Product barrels) 


Concón Concepción 


Aviation gasoline. .......... 97 Sm 
Other gasoline and naphtha. . 5,043 6,431 
Jet fue·e“l 501 72 
Kerosine 1,385 2,159 
Distillate fuel oil............ 2,417 8,128 
idual fuel oil 5,238 4,758 
Liquefied petroleum gas 449 1,709 
Other.--. ss oe Soe ee 454 388 
Total---.------------ 15,584 18,645 


The Concón refinery is being enlarged 
from 50,000 barrels per day to 60,000, and 
the Concepción refinery from 60,000 to 
72,000 barrels. Both of these expansions 
are scheduled for completion in 1972. 

Petroquimica-Dow, S.A., began operation 
in early 1971 of a petrochemical plant 
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near Concepción having an annual capac- 
ity of 15,000 tons polyvinyl chloride, and 
20,000 tons polyethylene. Petroquimica 
Chilena initiated design and engineering 
for a plant near Concepción to produce 
acetaldehyde, acetic acid, vinyl acetate, and 
oxo-alcohols.8 


8 Empresa Nacional del Petróleo, Chile. Boletín 
Estadístico, Sección Tecnica, 4° Trimestre y 
Anual. V. 54, 1971, 58 pp. 

Mario, Marino P. Developments in South 
America and Caribbean Area. Am. Assoc. Petrol. 
Geol. Bull., v. 55, No. 9, September 1971, pp. 
1437—1441. 

Petroleum Intelligence Weekly. Whats New 
Around the World. 10, No. 38, Sept. 20, 
1971, p. 7 

Petroleum Press Service (London). Notes of 
ine. Month. V. 38, No. 11, November 1971, p. 

Petroleum Times (London). World Refineries 
Survey. V. 76, No. 1930, Jan. 28, 1972, p. 50. 
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The Mineral Industry oft 
the People's Republic of China 


By Charles L. Klingman 4 


The year 1971 was characterized by a 
thawing of relations between the People’s 
Republic of China (PRC) and the outside 
world. In July 1971 it was announced that 
the President of the United States would 
visit the PRC early in 1972, a truly un- 
precedented event. There existed a large 
potential for trade between the United 
States and the PRC but in 1971 such trade 
was practically nonexistent. 


Mineral production in the PRC did 
show an improvement of about 10 percent 
in 1971, and was valued a total of about 
US$7 billion.2 Foreign trade of all kinds to 
and from the PRC totaled $4.6 billion, 
with slightly more goods being exported 
than imported. The major mineral com- 
modities imported were iron and steel, 
nonferrous metals, and fertilizers. Mineral 
exports were small and consisted mainly of 
the traditional materials such as antimony, 
tin, tungsten, barite, fluorspar, salt, and 
talc. The tonnages involved showed little 
change from those of 1969-70. 


It was reported that there was a 25-per- 
cent increase in the production of metal- 
lurgical equipment and an 18-percent in- 
crease in electric power output in 1971. 
Neither of these items are minerals per se 
but are certainly indicators of a sizable in- 
crease in mineral production. The PRC 
produced about $3.7 billion worth of fuels; 
$2.6 billion of iron and steel, and other 
ferrous metals; $370 million of nonferrous 
metals; and $400 million of nonmetallic 
minerals The greatest deficiency of natural 
resources lay in the field of nonferrous 
metals such as copper and aluminum. 

Government Policies and Programs.—Na- 
tional policies have to be understood and 
taken into account when attempting to an- 
alyze the sometimes baffling or apparently 


contradictory actions taken by the Chinese 
mineral industries. The enhancement of 
the Chinese position as a world power and 
reduction in dependence on other nations 
seemed to be guilding principles which in- 
fluenced all mineral policy decisions. The 
political impact of an action was consid- 
ered more important than its more ob- 
vious or practical side. In international 
trade, the PRC definitely favored develop- 
ing countries with communistic or strongly 
socialistic governments. It also refused to 
do direct business with any nation which 
maintained ties with the Republic of 
China on the island of Taiwan. 


Virtually no quantitative information on 
the production and processing of Chinese 
minerals was published. The qualitative 
information available was invariably opti- 
mistic and dealt with percentage gains of 
only small segments of the industry which 
could not be readily extrapolated to na- 
tionwide attainments. The year 1971 
marked the beginning of the PRC's fourth 
5-year plan, but no specific goals were an- 
nounced. 


In order to be as independent of other 
nations as possible and to better utilize the 
enormous population of the country (800 
million), the PRC Government urged the 
exploration for and development of even 
low-grade, noncompetitive mineral sup- 
plies. Such “backyard”? operations, even 
though often small and inefficient, had a 
combined, significant impact on the econ- 


1 Physical Division of Nonmetallic 


Minerals. 

2No information is available on the money 
value of the PRC mineral wealth and trade in 
terms of PRC yuan. Valuations given in this 
paper were obtained by applying average world 
prices in U.S. dollars to known tonnages. In 1971 
approximately 2.5 PRC yuan were equivalent to 
one U.S. dollar. 


scientist, 
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omy of the country. In the fields of coal 
and iron mining and processing, for in- 
stance, as much as a third of the nation's 
supply came from these substandard opera- 
tions. The PRC Government urged pro- 
duction from native sources to satisfy 


needs even though the same goods could 
have been readily obtained by importation. 
The Government also sent skilled workmen 
from the larger, more efficient mines and 
smelters to the less developed portions of 
the country to disseminate knowledge and 


Table 1.—People's Republic of China: Estimated production of selected mineral 


commodities 
(Metric tons unless otherwise specified) 


Commodity ! 1969 1970 1971 
METALS 
Aluminum: 
Bauxite, gross weightt?ꝝ tet 450,000 500,000 550,000 
Alumina, gross weignhlterrr 230 ,000 250 ,000 270 ,000 
Metal, primary, refined... .... 22.2.22 2. eee 120,000 130, 000 140, 000 
Antimony mine output, metal content 12,000 12,000 12,000 
Bismuth mine output, metal content 250 250 250 
Cadmium smelter production ....------------------------------ 100 100 100 
Copper: 
Mine output, metal content 100 ,000 100 ,000 100 ,000 
Motal, reined ²⁰˙˙ꝛꝛ᷑ ꝛ⅛ꝛ²1eꝛꝛ md ease 100, 000 100, 000 100, 000 
Gold mine output, metal content t troy ounces 50, 000 50, 000 50, 000 
Iron and steel: 
FFF] Ü⁰i¹wꝛiſſſ ³ cr thousand tons 40, 000 44, 000 48, 000 
FFV ³⁰¹˙¹à..ſũ ĩð vu ³¹ -W mi k ee undi 02 20, 000 22, 000 27,000 
% ͥͥͥͥ˙¹·¹ i¹wA! ⁵⁰¹r K oo uci DE do- 16, 000 r 18,000 21, 000 
is Boden )))) ⁰¹ “w -. ⁰ ee do 13, 000 14, 000 16, 000 
ad: : 
Mine output, metal content 100,000 100,000 100,000 
Metal, TenneG 2 loczeonao EC eme ES ede. 100,000 100,000 100,000 
Magnesium metal, primary............-.. 2.222222 2.22.22.2...---. 1,000 1,000 1,000 
Manganese ore]t t thousand tons 1,000 1,000 1,000 
Mere e cc eee acer dese. 76-pound flasks - - 20,000 20,000 26,000 
Molybdenum mine output, metal content 1,500 1,500 1,5 
Biyer mine output, metal content thousand troy ounces. . 800 800 
in: 
Mine output, metal content.....................- long tons 20,000 20,000 20,000 
Smelter- o eh en oce LO d do 20, 000 20, 000 20, 000 
Po DE mine output, metal content 8,000 8,000 8,000 
nc: 
Mine output, metal conten eee 100,000 100,000 100,000 
Meta, eine,... 8 r 100, 000 100, 000 100, 000 
NONMETALS 
) lol) NERO CKMENCDC-—-————————— eee 160,000 170,000 160,000 
Jö eS NONEM 140 ,000 150 ,000 140,000 
Cement, hydraulic ------------------ TONER thousand tons 10,000 10,000 11,500 
Fertilizer materials, natural, crude, phosphate rock. ........- do...- 1,100 1,200 1,200 
gto iu m —— ———— 8 250,000 270, 000 280, 000 
F ³˙¹www ⁰ͥ⁰⁰⁰ Leeeee 30, 000 30, 000 0,000 
GYPS ÚM- o ß set ecco hale E cr 550 ,000 550,000 550,000 
Magrnesite. -ucscocnececsMvacobesAEEA LES: thousand tons r 900 ; í 
Pyrite: 
Gross weint do- 1,800 2,000 2,000 
sulfur enen ecu en Sema do.... 800 900 900 
/] Sisk eee A d Ae 8 do.... 15,000 16,000 16,500 
Sulfur; elemental. -.-------------- 250, 000 250, 000 250, 000 
/// ⁰˙AAA ˙Ü¹ O0 ds y Baia Bats 150, 000 150, 000 150, 000 
MINERAL FUELS AND RELATED MATERIALS 
Coal, all grades. thousand tons 330,000 360,000 390 000 
Coke, all types- ⁵ð- b xw do 17, 000 18,000 22, 000 
Petroleum: 
Crude: 
From oil wells thousand 42-gallon barrels. . 128 , 000 146,000 169,000 
From ollshale....-..-...ecc2 e -n-uR esI ema do.... 22 ,000 29 ,000 85,000 
Refinery products do.... 139, 000 168,000 196,000 
r Revised. 


! In addition to the commodities listed for which quantitative estimates of output have been made, the 
People's Republic of China is known or is believed to have produced the following commodities, for which no 
estimate, even of order of magnitude, has been prepared, owing to a paucity of general information upon which 
to base an estimate: arsenic, chromite, nickel, titanium minerals, uranium, boron, feldspar, various clays, 
lime, mica, various industrial and dimensions stones, and sand and gravel. Other unlisted commodities also 


may be produced. 


2 Mostly diasporic bauxite. Data shown include only the bauxite for aluminum manufacture; in addition 


100,000 to 200,000 tons was produced each year for making refractories. 
3 Converted to equivalent 50 percent Fe ore. 
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techniques for the improvement of the less 
productive installations. The Government 
sponsored innovations, substitutions, or 
makeshift methods for use in exploration, 
mining, beneficiation, and smelting. 

There was an apparent reluctance to ex- 
port certain metals such as antimony, tin, 
tungsten, molybdenum, and mercury that 
were known to be plentiful in the PRC. 
Possibly such commodities were being 
stockpiled for military contingencies or 
they were being withheld in anticipation 
of future higher prices. The combination 
of restricted exports and a desire to have a 
favorable balance of trade forced a limita- 
tion on imports to the PRC. 

Against a background of isolationist 
tendencies previously described, the PRC 
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apparently effected a sharp reversal in pol- 
icy favoring international cooperation dur- 
ing 1971. The Chinese displayed a noticea- 
ble softening in attitude towards the 
United States and paved the way for Presi- 
dent Nixon to visit the country during the 
following year. Diplomatic recognition was 
afforded the PRC by Canada during 1971 
and some smaller countries followed. The 
PRC was seen to be following a practical 
course to attain the benefits of interna- 
tional recognition and much needed com- 
modities, equipment, and technical aid. 

The PRC also took a pragmatic view of 
the U.S.S.R. on her northern border. More 
trade with the Soviet Union was allowed 
but certain industries were moved away 
from the border for protection. 


PRODUCTION 


Although there is a paucity of factual 
data regarding mineral production in the 
PRC, it does appear from various claims 
that in 1971 there was an overall improve- 
ment in mineral output of perhaps 10 per- 
cent. This is a continuation of the im- 
provement evidenced in 1970 over that of 
1969. 

The PRC is said to have a total mineral 


output worth $7 billion and ranks as the 
fourth largest mineral producer in the 
world. This appears, however, to be a 
function of size rather than efficiency. On 
a per capita basis the PRC ranks in 88th 
place out of 130 nations and on a per 
square-mile basis ranks 60th in mineral 
production.3 


TRADE 


Total foreign trade (imports plus ex- 
ports) in 1971 was about $4.6 billion, up 
by 9 percent over that of 1970. A small fa- 
vorable trade balance of just over $100 
million was attained. Minerals and related 
products were very important in the coun- 
try's imports; during 1971, steel was valued 
at approximately $450 million, nonferrous 
metals at $155 million, and fertilizers at 
$180 million, with the three items com- 
bined accounting for nearly two-fifths of 
all imports. On the other hand, exports 
consisted primarily of nonminerals. 

Japan was the PRC's leading trading 
partner, accounting for about a fifth of the 
total trade or just over $900 million— 
roughly half exports and half imports. 
Minerals and metals were very important 
in Japan's exports to the PRC. During 
1971, Japan exported $281 million worth 
(1.93 million tons) of steel products to the 
PRC; $117 million worth of fertilizers; $12 
million worth of nonferrous metals; and 
considerable machinery and equipment. Ja- 


pan's imports of mineral-related products 
were generally low-priced items. Japan's 
1971 imports from the PRC included 
1,001,273 tons of salt; 344,353 tons of an- 
thracite; 96,828 tons of fluorspar; 53,896 
tons of aluminous shale; 45,434 tons of 
talc; 44,822 tons of steatite or soapstone; 
nearly 40,000 tons of various manganese 
materials; 4,500 tons of barite; 3,083 tons 
of antimony concentrates; 19] tons of tin; 
and 79 tons of tungsten concentrate. 

Hong Kong ranked a close second to 
Japan in trade with the PRC. However, 
minerals and metals were of little signifi- 
cance in the transactions. 

Canada has become a growing factor in 
the PRC's trade. Total trade between the 
two countries in 1971 was about $217 mil- 
lion, the bulk of which was the flow from 
Canada to the PRC in the form of wheat, 
paper and pulp, and electrical cables. Min- 
eral exports from Canada to the PRC were 


3 Intermet Bulletin. The Chinese Mineral Pro- 
duction. V. 1, No. 4, April 1972, pp. 17-22. 
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Table 2.—People’s Republic of China: Apparent exports of selected mineral 
commodities 1 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Oxides and hydroxides 
value, thousands 

Metal semimanufactures 
Arsenic oxide and acid 
Copper metal including alloys: 

Unwrought 

Semimanufacture s 
Iron and steel: 

Ore and concentrate 

Metal: 


Steel semimanufactures: 
Universals, plates and sheets. 
Tubes, pipes, and fittings - 


Molybdenum concentrate 
Tin metal, unwrought and semimanu- 
, des eee long tons 


Tungsten ore and concentrate 


Other: ? 
Ores and concentrates n.e.8.........- 
Metals and alloys n. e. 


NONMETALS 


Abrasives, natural n. ess 
Barite and wither ite 


Clays: 
/. h A 
Refractory products 

Diamond: 

em value, thousand dollars 
Industrial. ................-- do 
Feldspar and fluorspar.................- 3 


Fertilizers, crude. ...................--- 
Graphite, natural.....................-- 


Pigment, mineral, iron oxides, processed 
Quartz and quartzite 
Sl caen See ed thousand tons 
Stone, sand and gravel.................. 
Talc, soapstone, and pyrophyllite 


MINERAL FUELS AND RELATED MATERIALS 


Coal, coke, briquetssss 
Petroleum coke... ...............-.-..-- 


1969 


10,714 


14,639 
8,665 


382 
90 


472 
26,555 
1,363 
r 190 
r 8,513 
5,252 


4,222 
1,508 


687 
41,853 


1,809 
1,495 


53,820 
328 
$8,082 


1,320 
88 


1,612 
15,862 


201 , 702 
41,223 


1970 


26,153 


$81 


1,390 


131 
258 


389 
37,485 
348 


8,240 


226, 945 
73 , 782 


Principal destinations, 1970 


West Germany 15,491; France 4,126; 
Italy 4,036. 


Finland $79. 
Italy 272; Japan 248. 
All to Italy. 


All to Japan. 


All to Italy. 
Australia 145; United Kingdom 72; 
Finland 41. 


Japan 32,080; Australia 3,405; Denmark 
2,000 


France 116; West Germany 116; United 
Kingdom 116. 


i-o 1,768; Netherlands 672; Denmark 


585. 
Austria 1,875; Sweden 788; United King- 
dom 424. 


Japan 1,282; West Germany 20. 
West Germany 160; France 28; 
Switzerland 14. 


All to Japan. 

Japan 21,000; West Germany 12,989; 
Italy 9,002. 

All to Japan. 

Japan 944; Netherlands 427; Norway 262. 


Tapa uns Italy 6,060; West Germany 


Japan $35; Switzerland $35. 
All to * 
sepas 122,226; Sweden 8,735; U.S.S.R. 


West Germany 5,590; United Kingdom 
2,460; Austria 190. 

United Kingdom 6,504; Japan 4,815; 
Norway 3,171. 

All to United Kingdom. 

Japan 661; Italy 113. 

All n Japan. 

o. 


Do. 
Japan 52,984; West Germany 11, 262; 
United Kingdom 9,804. 


All to Japan. 
Do. 


t Revised. 

! Compiled from data of Australia, Austria, Belgium-Luxembourg, Canada, Denmark, Finland, France, 
West Germany, Greece, Iceland, Ireland, Italy, Japan, the Netherlands, New Zealand, Norway, Poland, 
Portugal, Spain, Sweden, Switzerland, Turkey, the U.S.S.R., the United Kingdom, and Yugoslavia. 

? Sources do not give details on metals included in this category, but presumably the figure consists chiefly 


of antimony, bismuth, and molybdenum. 


3 Excludes receipts by West Germany and the Netherlands not reported in 1969. 


Source: For Poland and the U.S.S.R.: Official import statistics of the respective country; for all other 
countries: Statistical Office of the United Nations. 1969 Supplement to the World Trade Annual. V. 5 (Far 
East), Walker and Company, New York, 1971; pp. 25-37; 1970 Supplement to the World Trade Annual. 
V. & (Far East), Walker and Company, New York, 1972, pp. 107-120. 
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Table 3.—People's Republic of China: 


commodities 1 
(Metric tons unless otherwise specified) 
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Apparent imports of selected mineral 


Commodity 1969 1970 Principal sources, 1970 
METALS 
Aluminum, unwrought and semimanu- 
factures, including allo ys 6,781 15,515 United Kingdom 7,510; Canada 5,008; 
Japan 1,584 
Chromium, oxide and hydroxide........ 94 310 All from Denmark. 
Copper, unwrought and semimanu- 
factures, including alloy 63,202 43,313 United Kingdom 19,729; Japan 14,118; 
West Germany 9,821. 
Iron and steel: 
Pig iron and ferroalloys 
: thousand tons 4 6 All from West Germany. 
Sap PPE EE AEAEE 8 Dos 86 61 Canada 48; Australia 8. 
Primary form do 11 15 Japan 11; United Kingdom 2; West 
Germany 2. 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections do- 644 768 J apan 215 j West Germany 30; Yugo- 
slavia 22. 
Plates and sheets... do 879 1,047 Japan 756; West Germany 174; 
United Kingdom 22. 
Hoop and strip. ...do...- 85 2b Japan 8; West Germany 8; Belgium- 
Luxembourg 6. 
Rails and accessories 
do- 9 37 Japan 12; Sweden 11; West Germany 9. 
Wire do- 88 22 Japan 15; West Germany 6. 
Pipes, tubes and fittings 
do 344 416 Japan 360; West Germany 51; Italy 3. 
Castings and forgings 
do.... 1 1 All from Yugoslavia. 
Total do- 2,000 2,916 
Lead, unwrought and semimanu- 
factures, including alloys. ..........- 44,715 26,735 United Kingdom 26,335; Japan 400. 
Magnesium, unwrought. ............- 491 30 All from Japan. 
Manganese oxides. ..................- 500 NS 
Nickel including alloys, all form 1,383 4,156 Canada 2,068; France 1,007; United 
Kingdom 378. 
Platinum-group metals, all forms 
value, thousands. . $48,480 $14,240 United Kingdom $8,024; West 
Germany $5,262; Japan $954. 
Silver metal, including alloys. - - do $43 $11 United Kingdom $4. 
Titanium oxides... ..................- 525 317 All from Japan. 
Tungslen.. ns TESTES e 2 Do. 
Zine: 
J)) 0·˙5³6³³ AAA 906 we 
Metal including alloys, all forms 20,335 19,218 Australia 9,112; Canada 5,106; 
Finland 5,000. 
Other: 
Unwrought and semimanufactures. . 507 43 All from Japan. 
Radioactive metals n.e.s. 
value, thousands. . r $50 $44 All from France. 
NONMETALS 
Clays, refractory produe ts 249 337 All from West Germany. 
Diamond: 
16e value, thousands $22 , 764 $20,195 "de Kingdom $20,049; Switzerland 
Industrial................. do- $3,633 $2,426 Belgium-Luxembourg $2,212; West 
Germany $214. 
Fertilizers manufactured: 
Nitrogenous..........----------.- 8,573,000 2,625,288 Japan 1,778,257; Italy 241,429; West 
Germany 240,774. 
Phosphatic. ....................- 700 2 
PC /(§/’. ³ cesses cece 2,000 10,500 Italy 5,500; Japan 5,000. 
Other, including mixed and un- 
Spee. k„ 54,752 10,000 All from Belgium- Luxembourg. 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black. ......................- 1,350 2,700 All from Japan. 
r Revised 


1 Compiled from export data of Australia, Austria, Belgium-Luxembourg, Bulgaria, Canada, Denmark, 


Finland, France, West Germany, 


Greece, Iceland, Ireland, Italy, Japan, the Netherlands, New Zealand, 


Norway, Poland, Portugal, Spain, Sweden, Switzerland, Turkey, the U.S.S.R., the United Kingdom, Yugo- 


slavia, and Zambia. 


Source: For Bulgaria, Poland, and the U.S.S.R.: Official export statisties of the respective country; for all 
other countries: Statistical Office of the United Nations. 1969 Supplement to the World Trade Annual. V. 5 
(Far East), Walker and Company, New York, 1971, pp. 38-46; 1970 Supplement to the World Trade Annual. 
V. 5 (Far East), Walker and Company, New York, 1972, pp. 121-180. 
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worth $7.9 million during 1971, consisting 
of $5.0 million (about 120,000 tons) worth 
of steel scrap; $2.2 million worth of alumi- 
num; and $0.7 million (250 tons) worth of 
nickel. In view of Canada’s diplomatic rec- 
ognition of the PRC and the growing 
number of exchanges of technical missions, 
it is very likely that overall and mineral 
trade between the two countries will in- 
crease substantially. Even in the past, Can- 
ada had shipped moderate tonnages of 
nonferrous base metals to the PRC sporad- 
ically. 

U.S. trade with the PRC has so far been 
nominal. The total value of this trade in 
1971 was only about $5 million. 

Among Western European nations, West 
Germany headed the list in 1971. Total 
trade with the PRC was valued at $218 
million, and included $66 million worth of 
steel products; $31 million worth of ma- 
chinery; $8 million worth of fertilizers; 
and $3 million worth of nonferrous metals. 
PRC trade with the United Kingdom 
amounted to about $146 million, a sizable 
decline from 1970 with a sharp drop in 
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the shipment of nonferrous metals, primar- 
ily on account of the PRC’s direct impor- 
tation of copper from Zambia rather than 
through the London Metal Exchange. 

The PRC’s trade with Eastern Europe 
was only about $1 billion in 1971, less 
than a third of the trade with the rest of 
the world. Mineral trade has also become 
relatively unimportant. It will be recalled 
that up to a decade ago, the PRC shipped 
large tonnages of its famous export miner- 
als and metals to the U.S.S.R. while im- 
porting oil, aluminum, and other products. 

Chile and Peru made trade agreements 
with the PRC during the year after ex- 
tending diplomatic recognition. These 
agreements were very mineral-oriented, the 
two South American countries being com- 
mitted to export annually to the PRC 
about 105,000 tons of copper, 10,000 tons 
of lead, and 10,000 tons of zinc. These ex- 
ports of minerals and metals have a total 
worth of about $150 million. In exchange, 
the PRC has agreed to extend aid and in- 
terest-fÉree loans to these two countries, in 
addition to supplying commodity exports. 


COMMODITY REVIEW 


METALS 


Aluminum.—During 1971, the PRC at- 
tempted to purchase from outside the 
country about as much aluminum as it 
produced, which was approximately 
140,000 tons. As a result of sharp increases 
in demand by the electrical, machinery, 
and other industries, the country's in- 
dustrial development program calls for 
much larger quantities of aluminum than 
present productive capacity can supply. 

The PRC's efforts to import aluminum, 
however, fell far short of target. Among 
the leading suppliers, it is known that in 
1971 Japan shipped 15,030 tons of alumi- 
num to the PRC; France shipped 6,700 
tons; Australia shipped 6,000 tons; and 
Canada shipped 5,000 tons. The Australian 
shipment was made by Comalco Industry 
Pty. Ltd. from its new reduction plant at 
Bluff, New Zealand. Comalco, with very 
large resources and facilities in Australasia, 
has already signed a second pact with the 
PRC. Alcoa of Australia Pty. Ltd. was also 
ready to ship to the PRC. Alcan Alumi- 
num Ltd. of Canada also entered into an- 
other agreement to sell aluminum from 
Kitimat to the PRC. The U.S.S.R. and Ro- 


mania have drastically cut down their alu- 
minum shipments to the PRC since 1969. 
Late in 1971, a contract was signed be- 
tween the PRC and Guyana to purchase 
40,000 to 50,000 tons of alumina yearly. 


The PRC’s aluminum resources are ex- 
tensive but are not of a particularly good 
grade. The Fushun reduction plant in 
Manchuria, which uses aluminous shale 
and alumina from a plant in Shantung, 
has been stabilized at about 100,000 tons 
of aluminum annually. The No. 2 plant is 
located at Sanmen Gorge, Kansu, and its 
capacity may be 20,000 to 30,000 tons. Four 
other plants of some size were Changling 
in Kirin, Wuhan in Hupeh, Hofei in 
Anhwei, and Nanning in Kwangsi. Inferior 
resources and shortages of electricity may 
result in long-term imports of both alu- 
mina and aluminum. 


Antimony.—Even though the PRC has 
been, historically, the world’s largest source 
of antimony, there did not appear to be 
any significant export of this metal in 
1971. The withholding of antimony from 
the world market was probably due to an 
intensified stockpiling program and possi- 
bly to an increased internal demand for 
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the metal. Internal production of antimony 
was estimated to have remained at the 
same level in 1971 as it was for the past 
several years. 

The richest source of antimony in the 
world was the Hsi Kwang-Shan mine 20 
miles northeast of Hsin Hua in Hunan 
Province. Reserves at this one mine were 
estimated to be 1.5 million tons of metallic 
antimony. 

Bismuth.—The PRC continued in 1971 
to produce about the same amount of bis- 
muth as it had for several years, but vir- 
tually all of it was being consumed inter- 
nally or being stockpiled. The bismuth was 
obtained as a byproduct in refining of 
tungsten and nonferrous metals. The PRC 
apparently had the capability to be a 
major world supplier of bismuth if it's 
policy permitted increased business with 
free world countries. 

Copper.—The PRC's annual demand for 
copper may be three times the 100,000 
tons estimated to have been produced in 
1971. Apparently, the country has not been 
able to develop the large porphyry copper 
deposits reportedly discovered some years 
ago, due in part to the inadequacy of 
smelting facilities. Small refineries located 
in Shanghai, Taiyuan (Shansi), Chung- 
tiaoshan (Anhwei), Wuhan (Hupeh), 
Shenyang (Liaoning), and Kunming (Yun- 
nan) have operated at capacity in process- 
ing the already-available primary and sec- 
ondary copper. Various inquiries have been 
made in Japan about building copper 
smelters and refineries for the PRC, but 
no construction plans have been an- 
nounced. Little news was available on 
Chinese copper mines in 1971. The Tun- 
ghua mine in Kirin, after renovating its 
ore dressing plant, raised copper output 
from 800 tons before 1969 to 2,500 tons in 
1971. Hungtoushan near Fushun, Manchu- 
ria, enlarged its beneficiation plant to 
2,200 tons of ore per day. 

Stationary output and rapidly rising de- 
mand for copper by the power and other 
industries have left no alternative except 
to import. Accountable imports of nonfer- 
rous metals in 1971 totaled about $155 
million, down $15 million from 1970; most 
of this was copper worth nearly $1,000 per 
ton. During 1971, one-third of the nonfer- 
rous imports came from Zambia, one-fifth 
from Chile and Peru, and one-fourth from 
the United Kingdom, Japan, and the 
U.S.S.R. 
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The PRC has a long-term contract with 
the Government of Zambia to import 
50,000 tons of copper annually as collateral 
for a $400 million interest-free loan to 
build a 2,000-kilometer railroad linking it 
to Tanzania. A 4-year copper agreement 
was signed in December 1971 with Chile to 
purchase 65,000 tons of copper (38,000 
tons of blister, 18,000 tons of electrolytic 
copper, and 9,000 tons of copper wire) in 
1972 and negotiable tonnages in the subse- 
quent 3 years at London Metal Exchange 
prices; the PRC will also extend a 20-year, 
$65 million interest-free loan as part of an 
aid program. In June 1971, an agreement 
was signed with Peru for the purchase of 
40,000 tons of copper (22,500 tons of blis- 
ter and 17,500 tons of electrolytic copper) 
and 10,000 tons each of zinc and lead for 
delivery before yearend 1972 to be ex- 
tended for possibly another 3 years at ton- 
nages and prices to be negotiated. The 
1972 contract was worth about $45 million 
and, in addition, the Chinese advanced a 
$40 million interest-free loan for the devel- 
opment of the Tintaya copper deposit in 
Peru. The Chinese also indicated that they 
intend to buy more copper, lead, zinc, and 
nickel from Canada in the years to come. 

Iron and Steel.—The PRC has ample re- 
sources of iron ore and fuels for processing 
the iron but was deficient in steelmaking 
capacity. Although steel output rose dra- 
matically to about 21 million tons in 1971, 
there was still need to import about 2 mil- 
lion tons of steel, primarily from Japan 
and mostly in shaped or formed pieces. 

In 1971 the PRC went through another 
year of expansion in the iron and steel in- 
dustry, with output reportedly increased 
by 9 percent in iron ore, 23 percent in pig 
iron, 17 percent in crude steel, and 14 per- 
cent in rolled steel. There was great stress 
on strengthening the raw material base, 
both in establishing large enterprises and 
new small and medium operations. Allied 
to this policy was the concerted effort to 
recover steel scrap nationwide; 9.3 million 
tons were reportedly collected in 19714 
with more probable in the coming year. 
There was also emphasis on product qual- 
ity and variety, as seen from the considera- 
ble gain in rolled steel production. 

Great interest was shown in 1971 on fu- 
ture expansion of the steel industry. 
Mention was made about raising steel] out- 


* New China News Agency (International Serv- 
ice in English; Peiping). Feb. 5, 1972, p. 1. 
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put to 35 million tons annually by 1975. 
The Chinese invited a Japanese steel mis- 
sion to visit the PRC with a view to con- 
tracting for large quantities of steel prod- 
ucts from Japan during the next few years 
and asking aid from Japan to build large 
steel plants, all in anticipation of projected 
substantial increases in steel consumption 
within the PRC. Negotiations were under- 
way to purchase oxygen-generating units 
from Japan's Kobe Steel Works, Ltd., to 
make converter steel. PRC's steel imports 
from Japan (Japanese exports) rose from 
1,524,000 tons in 1970 (worth $236 mil- 
lion) to 1,931,000 tons in 1971. Imports 
from other lesser sources also increased. 
Advances in the PRC's steel production 
and consumption were commensurate with 
overall industrial progress. Capacities of 
major Chinese steel plants are tabulated 
as follows: 


Plant Province 
Anshan...............- Liaoning 
Wuunas.s. e pie naris 
Shanghai............... Shanghai............... 
Taiyuan...............- hani 
Peipin ggg Peiping zuo 
Maansh ann Anhwiui ------ 
Canton Canton 
Penh sii Liaoning 
Paotou.............--.. uiyuan...............- 
Chungking............. Szechuan............... 
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The PRC’s largest steel base, Anshan, 
continued to establish records. Output in- 
creases during 1970 were reported as fol- 
lows, in percentages: iron ore, 10; pig iron, 
6; crude steel, 9; and rolled steel, 16.5 
Open hearth smelting operations were 
being improved, with heat time at the No. 
l] steel plant cut down by an average of 1 
hour (best time is about 7 hours). Tech- 
nical improvements were made at the Tak- 
ushan and Tunganshan mines, among oth- 
ers. It was reported that Takushan has 
become totally mechanized with modern 
drills, electric shovels, 60-ton automatic 
dumping cars, and standard gage rail 
transport.6 

At the Penhsi complex, also in Manchu- 
ria, recent stress has been on expanding 
the iron ore production base. Penhsi ores 
though plentiful have to be upgraded 
from 32 percent Fe to more than 50 per- 


Blast | Capacity 
furnace Steel furnace ! ? (metric tons 
unit per year) 
10 25 l A E 1,000,000 
/// ˙o Re „500, 
8 Vario 000, 
5 BOF and eleetrie 1, 500, 000 
3 Oxygen converter 1, 500, 000 
13 OH and oxygen 1,000,000 
3 OH and BGF 1:000/000 
2 OH and electric 1,000,000 
1 2 gu and oxygen 00,000 
2^2 0H-.. A em os 800,000 


1 OH Open hearth furnace. 
2 BOF Basic oxygen furnace. 


cent Fe before use, and it takes two to 
three tons of crude ore to make a ton of 
concentrate. For the old standby mine 
Nanfen, improvements since 1969 have 
raised annual capacity beyond designed 
levels by 2.3 million tons for mining, 3.3 
million tons for beneficiation, and nearly 1 
million tons for sintering; this would cor- 
respond to developing a whole new mining 
complex.? In addition, a new mining com- 
plex, Waitoushan, with a 3-million-ton- 
per-year crude iron ore capacity (including 
beneficiation plant) was completed in a 
period of 18 months, totally solving 
Penhsi's iron supply problem. 


At the Wuhan steelworks in Hupeh 
Province, presumably construction contin- 


ued on the No. 4 blast furnace (the first 


three were of 1,386, 1,436, and 1,513 cubic 
meter size, respectively). Again, emphasis 
has been on strengthening the raw mate- 
rial base. Production at the new 
Chengchao underground iron mine was 


stabilized. The Tahungshan iron mine was 
reopened. The 80-year old Tayeh iron 
mine was expanded to an annual capacity 
of 3.4 million tons of high-grade ore.8 


The Capital steelworks near Peiping ap- 
parently made significant gains in efficiency 
of operation. The grade of sintered ore 
and concentrates charged to blast furnaces 
has been raised to 53 percent Fe and 63 
percent Fe, respectively. Coke consumption 
was lowered to 465 kilograms per metric 
ton of pig iron. At the new Chienan min- 
ing district, which has open pit mines and 
beneficiation plants, production was 
roughly doubled in 1971. Included in the 
mines of Chienan are Tashihho, of 1 mil- 
lion tons capacity; Shuichang, a new mine; 


5 Tung, An. Steelworkers LR. x Wie Poten- 
tial. China Reconstructs, v. 21, 6, June 1972, 
pp. 26-29. 

* Ta-kung-pao (Peiping). Apr. 2, 1972, p 

7 Jen-min Jih-pao (People’s Daily; 
July 23, 1972, pp. 1-3. 

8 New China News Agency (International Serv- 
ice in English; Peiping). July 5, 1972. 
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and Chungkuang, Yangashan, and Tay- 
angchuang. 

The Taiyuan steelworks, best known for 
its Austrian oxygen converters, reportedly 
was able to cut down consumption of elec- 
tricity at its No. 3 electric smelting plant 
sharply. This plant, which produces special 
steels along with regular steels, reportedly 
reduced unit electricity consumption by 
about one-fourth as compared with 1966 
consumption. Overall, Taiyuan was said to 
have topped its 1971 production targets for 
all major commodities. 

Steel production in Shanghai, with at 
least eight small steel plants, apparently 
established new records. Increases over 
1970 production were small; however, 
efficiency of operations clearly improved. 
The Maanshan steelworks in nearby 
Anhwei Province, supplier of some inter- 
mediate iron and steel materials to Shang- 
hai, continued to expand at about a 10- 
percent annual rate. About 10 major 
projects, including a medium-sized rolling 
mill, reportedly were under construction 
during 1971.9 

Lead and Zinc.—The Imperial Smelting 
Process (ISP) plant at Shaokuan in north- 
ern Kwangtung Province was finally com- 
pleted by the British in 1971. The rated 
production capacity of the plant was 
35,000 tons of zinc and 18,000 tons of lead 
per year. 

National production of each of these 
metals was maintained at approximately 
100,000 tons per year. The largest mine in 
the PRC producing lead and zinc (as well 
as silver) was the Shin-Kou-Shan mine in 
the Hunan Province. Other important 
lead-zinc mines were located in Koun, 
Liaoning, and Antung Provinces. Probable 
reserves of lead and zinc deposits were esti- 
mated in 1960 to be more than 10 million 
tons. 

Manganese.—The supplies of manganese 
ore in the PRC are some of the richest in 
the world. Production in 1971 was main- 
tained at the previous level of 1.0 million 
tons, with most of it being consumed in 
the national steel industry. Only 2.0 per- 
cent of the manganese was exported. Most 
of tbe manganese ore came from the 
southeast sector of the PRC, primarily 
from Hunan, Kwangsi, Kwangtung, and 
Manchuria Provinces. 

Mercury.—The PRC remained among 
the top mercury producers of the world in 
1971, but most of it was retained within 
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the country. Exports continued to decline 
indicating large internal usage or extensive 
stockpiling. 

Tin.—The PRC apparently had abun- 
dant supplies of tin ore in 1971. The most 
important producing area was Yunnan 
Province close to the city of Kuchiu. The 
tin in this province occurs in cassiterite 
lodes which contained 2.4 to 5.0 percent 
tin along with smaller amounts of arsenic, 
copper, lead, and zinc. Production was esti- 
mated at 20,000 tons per year, but the in- 
ternal demand, which included possible 
stockpiling, was 15,000 per year. Only 5,100 
tons of tin were exported in 1971. It was 
probable that large amounts of the metal 
were being stockpiled in the PRC. 

The PRC apparently was deficient in 
tin-plating equipment as evidenced by the 
importation of large quantities of tin- 
plated steel, primarily from Japan. 

According to Chinese sources, the PRC's 
reserves of tin ore are equivalent to 1.5 to 
2.0 million tons of metal. The Chinese re- 
ported that large tonnages of additional 
reserves were discovered at the "Yunnan 
No. 3 Mine" (presumably one of the un- 
derground tin mines in Kuchiu), amount- 
ing to 50 percent of the total reserves 
found during the previous decade.10 

Titanium.—The PRC apparently had 
adequate supplies of titanium ore and in 
1971 converted approximately 3,000 tons 
into titania, a white pigment for paint. 
There was no evidence, however, that 
there were facilities for reducing the ores 
to metallic titanium. 

Tungsten.—Production of tungsten in 
1971 was estimated to be 15,000 tons of 
concentrate which was equivalent to about 
8,000 tons of metal. This was 25 to 30 per 
cent of the world tungsten output. Re- 
serves of tungsten in the PRC were even 
more impressive. They were estimated to 
be 135 million tons of high-grade ore. 
Most of these deposits were located in the 
southern part of the country, mostly in the 
Kiangsi and the Hunan Provinces. The 
Pangushan tungsten mine in Kiangsi Prov- 
ince was said to have achieved its produc- 
tion target. At the Tachishan tungsten 
mine in Kiangsi, a new ore zone deep in 
the mine was discovered, bringing new life 
to this old mine. 


? New China News Agency (International Serv- 
ice in English; Peiping). Apr. 7, 1972 

1? New China News Agency (International Serv- 
ice in English; Peiping). Apr. 26, 1971. 
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Chinese exports of tungsten, measured in 
terms of accountable tonnages of contained 
tungsten imported by European countries 
and Japan from the PRC, show a decline 
as compared with 1970. The 1971 total was 
3,631 tons. The principal importer in re- 
cent years has been Austria which took 
1,875 tons in 1970 (valued at $11.2 mil- 
lion) and $12.3 million worth in 1971 
(higher tonnage than in 1970 in view of 
prevailing prices). The PRC's exports to 
Sweden declined from 788 tons in 1970 to 
145 tons; and exports to Czechoslovakia de- 
clined from 372 tons to 215 tons; and ex- 
ports to the United Kingdom declined 
from 424 tons to 17 tons.11 

The general decline in exports and the 
relatively low consumption of tungsten 
probably indicates that large amounts of 
the metal or concentrate were being stock- 
piled in the PRC for strategic purposes. 

Uranium.—There was sustained activity 
during 1971 in the mining and beneficia- 
tion of uranium. Most of the raw ore 
came from Kiangsi and Kwangtung Prov- 
inces. A gaseous diffusion plant for the 
separation of the fissionable uranium-235 
from the normal uranium-238 has been 
built near Lanchow in Kansu Province. 
The uranium-285 has been used in the ini- 
tiator charges for the hydrogen bomb tests 
conducted at Lop Nor in Sinkiang Prov- 
ince. There has not been any known inter- 
national trade in Chinese uranium. 


NONMETALS 


Asbestos.—Production of asbestos in the 
PRC in 1971 was estimated at 160,000 tons. 
This figure ranked the PRC within the 
top five producers of the world. Virtually 
all of the asbestos was internally utilized 
with only minimal amounts available for 
international trade. Most of the Chinese 
asbestos came from the town of Shihmien 
in Szechuan Province where a new body of 
high-grade ore was recently discovered. 
The asbestos is of both the short and long 
fiber chrysotile type. 

Barite.—The production of barite was 
primarily dependent on oil-drilling activity 
in the PRC in which barite was used as a 
major component of the oil-drilling mud. 
Production was estimated at about the 
same level in 1971 as that of 1969, with 
more barite being consumed domestically 
and less being available for export. Japan 
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imported 4,500 tons in 1971 as compared 
with 37,700 tons in 1966. 

Boron Minerals.—A surplus of borax 
continued, although no specific informa- 
tion was available on the extensive boron- 
bearing lake deposits in the Iksaydam are 
of Tsinghai Province. | 

Cement.—Production of cement report- 
edly showed about a 15-percent increase in 
1971 as compared with that of 1970. This 
was an industry well adapted to the policy 
of sponsoring small- and medium-size units 
without respect to relative efficiency. Raw 
materials of varying quality for cement 
manufacture were available throughout the 
land. About all that was needed were fuel, 
a calcining furnace, and grinding equip- 
ment. Finished cement was needed in all 
areas of the PRC primarily for agricul- 
tural necessities, so a widespread industry 
to satisfy this need was particularly advan- 
tageous from a transportation standpoint. 

The bulk of the cement production was 
from 50 to 60 plants whose annual capac- 
ity was between 100,000 and 1 million 
tons. Some of the larger known cement 
plants in the PRC are as follows: 


. Capacity 
Plant name Province (tons per 
year 
Hantan..........- Hopeh.........- „000, 
Yao H sien Shens i 1,000, 000 
Huahs in Hupeh.........- 1,000,000 
Kwangchow......- Kwangtung 700, 000 
vungten g ansuu 00,000 
Fushun..........- Liaoning 550, 000 
Chungkin g Szechuan........ 550,000 
Tatung..........- n8i......-..- 500,000 
Ch'ihsin.........- Liaoning 400, 000 
Mutanchiang.....- Kirin 400, 000 
Tungfanghun g Kiangsu u 400, 000 
Kunming vunna n 330, 000 
Kweiy ang Kweicho w 300, 000 


Diamond.—It was presumed that dia- 
monds were produced in the PRC during 
1971 primarily at the Changte mine in 
western Hunan Province. There was also 
some international trade in diamonds. A 
greater amount was imported than ex- 
ported and there was more trade in gem 
quality than in industrial diamonds. 

Fertilizer and Chemical Materials.— The 
PRC's production of fertilizers in 1971 was 
about the same as that of 1970.12 Esti- 
mates on the actual tonnage vary greatly, 


11 United Nations UNCTAD Committee on 
Tungsten. Tungsten Statistics. V. 6, No. 3, July 


1972, pp. 1-68. 
12 Nitrogen. (The British Sulfur Corp. Ltd.). 
China—20% Increase in Nitrogen Fertilizer Pro- 


duction. No. 76, March-April, 1972, pp. 7-10. 
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and it is not clear whether chemical and 
ground phosphates are included. Excluding 
ground phosphates, the order of magnitude 
for the PRC's production of fertilizers 
would be about 10 million tons for 1971 
or perhaps 1.5 million tons of contained 
nitrogen. Most output was ammonium sul- 
fate and urea, although superphosphates, 
ammonium bicarbonates, and mixed ferti- 
lizers were also produced. For some years 
now, the PRC's production of fertilizers 
has been very important by world stand- 
ards and the PRC's consumption and im- 
portation of fertilizers have been even 
more important. 

About three-fifths of the production 
came from fairly large and modern ferti- 
lizer plants. The best known of such 
plants were Nanking, Kirin, Taiyuan in 
Shansi, Kunming in Yunnan, Chuchow in 
Hunan, Yangchow in Kiangsu, Liling in 
Hunan, Hofei in Anhwei, Tsinan in Shan- 
tung, and Lanchow in Kansu. Fertilizer 
plants also were being built at various pe- 
troleum refineries. 

Two-fifths of the PRC's fertilizer pro- 
duction come from about 2,000 small-scale 
plants and 180 medium-scale plants scat- 
tered throughout the country. The plan- 
ning was based on the need to minimize 
transportation costs, to shorten the period 
required for plant construction, and to 
manufacture the fertilizers in the localities 
where they would be utilized. The small 
plants were most wasteful but served a 
purpose. One way to make fertilizers on a 
small scale was to recover some ammonia 
from coking; the coke is used in small iron 
and steel plants, and the ammonia is neu- 
tralized by sulfuric acid to make ammon- 
ium sulfate. 

The PRC's imports of nitrogenous ferti- 
lizers are approximately equal to 
production. Total imports in 1971 have 
been estimated at about 1.6 million tons of 
N compared with 1.8 million tons in 1970. 
Roughly 70 percent of the 1971 imports 
came from Japan, which depended on the 
PRC for approximately two-thirds of its 
fertilizer export market. The PRC received 
most of the remainder of its fertilizer im- 
ports from the small country of Kuwait 
and from two large consortiums called NI- 
TREX and ANIC. NITREX supplied 
about 12 percent of the imports and ANIC 
supplied another 10 percent. 

Japan's 1971 nitrogenous fertilizer ex- 
ports to the PRC were valued at $117 mil- 
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lion. The breakdown for 1971 was 1.4 mil- 
lion tons of urea valued at $77 million; 
840,000 tons of ammonium sulfate valued 
at $23 million; and 606,000 tons of am- 
monium chloride valued at $17 million. 
To equate these products, urea contains 
45.4 percent N, ammonium sulfate 21.2 per 
cent N, and ammonium chloride 262 per- 
cent N. Japan's fertilizer contracts with the 
PRC for 1972 will be perhaps 10 percent 
higher than for 1971. NITREX may be 
withdrawing from the Chinese market tem- 
porarily. 

Production of pyrite was maintained at 
about 2 million tons for the year 1971. It 
was utilized primarily in the manufacture 
of sulfuric acid which was consumed to a 
great extent in fertilizers. Some of the pyr- 
ite was used to make elemental sulfur. 

Phosphate rock production was estimated 
at about 1.2 million tons in 1971 and most 
of it was used by the fertilizer industry. In 
addition, it was necessary to import signifi- 
cant quantities of phosphate rock to sup- 
ply the demand, mainly from Morocco and 
North Vietnam. 


Fluorspar.—Production of fluorspar in 
the PRC amounted to about 5 percent of 
the world supply. Fluorspar production in 
1971 was about equal to that of 1969, but 
was 7 percent lower than 1970 production. 
There was an ample supply of fluorspar 
for the steel and aluminum industries, 
with more than half of the production 
available for exportation. Japan was the 
major recipient of the Chinese fluorspar. 
Major sources of fluorspar were Chekiang, 
Hopeh, and Kwangsi Provinces. 


An innovation in 1971 was the reclama- 
tion of fluorine in the form of fluosilicic 
acid as a byproduct of the phosphate rock 
industry. This acid was readily converted 
into various fluorine compounds. 


Quartz Crystal.—There apparently was 
an industry in the PRC for the production 
of quartz crystals for the electronics indus- 
try, but very few verifiable facts are 
known. 


Salt.—The PRC had great apparent de- 
mand for salt primarily for use in food, 
but an increasingly large amount was also 
consumed by industry. The PRC salt sup- 
ply, however, was one of the largest in the 
world, and there was an adequate amount, 
not only for the nations needs, but also 
for a significant export business. 


A high percentage of the salt supply 
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came from solar evaporation of sea water. 
The major sea salt-.producing provinces 
were Kiangsi, Shantung, Hopeh, Liaoning, 
and Hainan. In addition to the use of sea 
water, there were several inland lakes at 
Tsinghai and Szechuan whose waters were 
evaporated to produce salt, potassium salts, 
bromine, iodine, and compounds of boron. 
Bedded deposits of rock salt were worked 
in Yunnan, Kiangsi, and Hunan Provinces. 
Plants which produced soda from salt were 
the Tientsin and the Tsingtao factories. 

Steatite and Talc.—Steatite and talc 
were mined during 1971 from Taling in 
Liaoning Province. The supply was much 
greater than the demand, so a large por- 
tion of material was exported to Japan, 
the U.S.S.R., and the United Kingdom. In 
1971, Japan imported 44,822 tons of stea- 
tite and 45,434 tons of talc from the PRC. 
Internally steatite and talc were used 
principally in the manufacture of electro- 
ceramics and electric insulators. 


MINERAL FUELS 


Coal.— The PRC's total coal reserves 
were estimated at 309.6 billion tons.13 and 
during 1971 production was believed to 
have reached 390 million tons, which was 
about 10 percent of the world’s coal pro- 
duction. There were seven very large 
mines or complexes: Chihsi, Fuhsin, Fu- 
shun, Hokang, Huainan, Kailan, and Ta- 
tung, each of which produced over 10 mil- 
lion tons per year. There were 45 other 
mines, each of which produced between 1 
and 5 million tons. Perhaps the most sig- 
nificant of all, however, were the innumer- 
able medium-size and small mines scat- 
tered over virtually every province, which 
together accounted for about 40 percent of 
the coal production of the nation. 


Coal production continued to increase 
and, by Chinese reports, more than 8 per- 
cent above the 1970 level. Most of the gain 
was apparently made by small and medi- 
um-sized mines. Performance by the larger 
and better known mines was uneven. Pre- 
sumably the ones mentioned in the press 
did well and generally surpassed output of 
the previous year. Conversely, the ones not 
mentioned probably produced slightly less 
than in 1970. 


The very large Fushun coal combine in 
Manchuria apparently produced a few per- 
cent more than in 1970. However, many 
technical improvements were made at this 
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industrial complex. A 170-ton electric train 
for use in coal transportation was built. 
The coal excavation equipment plant over- 
fulfilled production targets. Fushun has 
both underground and open pit mines, 
with shale oil overlying the very thick bed 
of bituminous coal. Fushun also produces 
small tonnages of ornamental vitrainite 
and a special effort was made in 1971 to 
recover more of this from the coal washing 
plants. 

At PRC's only other 20-million-ton-per- 
year coal combine, Fuhsin, extensive new 
reserves were discovered in 1971. Fuhsin 
was said to have overfulfilled its 1970 tar- 
get by 3 million tons of coal, but no 
claims for surpassing targets were made for 
1971, except for the Hsinchu open pit. 

The PRC's No. 3 coal combine, Kailan, 
may soon be attaining the 20-million-ton 
level with output increasing yearly since 
1967 (a 2-million-ton increment in 1968 
and a l-million-ton increment in 1969) 
and establishing a record in 1971. The 
upper coal seams of this 90-year-old min- 
ing complex have been somewhat worked 
out, and a project was underway to build 
blind shafts, slopes, ventilation tunnels, 
and underground haulageways to further 
increase production. This project was 40 
percent complete by yearend 197114 so 
that a further rise in production can be 
expected in the next few years. 

The Huainan coal combine in Anhwei 
Province fulfilled 1971 targets ahead of 
schedule. The Tatung coal combine in 
Shansi Province probably produced at 
about the same rate as in 1970, while 
meeting its production quota for 22 years 
in a row. Shuangyashan in Heilungkiang 
Province apparently did well during the 
year, but there was no news about two 
larger combines in the same province— 
Hokang and Chihsi. The Pingtingshan coal 
combine in Honan Province continued to 
expand and probably has already surpassed 
the 10-million-ton plateau. 

Many of the lesser coal combines also 
did well. The No. 3 mine of the Fengfeng 
combine in Hopei Province met produc- 
tion quotas and ash content specifications 
during every month of 1971, with output 
still rising early in 1972. The Yangchuan 
combine in Shansi Province was expanded 


13 Mining Engineering. Coal in China is Burst- 
ing at the Seams. V. 23, No. 9, September 1971, 
pp. 68-70. . 

^4 New China News Agency (International Serv- ' 
ice in English; Peiping). Dec. 28, 1971. 
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by about 5 to 10 percent. The Huaipei 
combine in Anhwei Province has more 
than 10 pairs of modern shafts and since 
1968 reportedly has increased output by 
more than 20 percent yearly.15 During 
1971, East PRC's largest coal washing plant 
was being built in Anhwei Province. The 
Hsuchou combine in Kansu Province was 
still being built, the latest major facility 
completed being a  600,000-ton-per-year 
coal-washing plant at the Chiaho mine.16 
The Old Pinghsiang combine in Kiangsi 
Province met targets for the fourth year in 
a row and reportedly topped 1970 output 
by about 10 percent. The Peiping anthra- 
cite combine and the Tzupo combine in 
Shantung Province achieved targets. New 
reserves were found at Chinghsing, Hopeh, 
giving the combine another lease on life. 
Shih-chuai-shan in Ninghsia Province has 
finally been built into a medium-sized coal 
combine. 

A significant thrust was made in 1971 to 
expand small and medium coal mines. 
Kirin Province was credited with five me- 
dium coal mines, headed by Tunghua. In 
Hopei Province 250 small coal mines were 
said to have produced a total of 4.5 mil- 
lion tons of coal in 1971. Kansu Province's 
production was raised by about one quar- 
ter over the previous year. South of the 
Yangtze River, output from small coal 
mines increased 15 percent over that of 
1970. Kwangtung and Szechuan Provinces, 
already producing several million tons or 
more annually, reportedly raised coal pro- 
duction by about 40 percent in 1971. Yun- 
nan and Kwangsi Provinces together pro- 
duce approximately 2 million tons of coal 
yearly, all from small mines. In the south- 
ern part of Kiangsu Province, many small 
coal mines were being developed and their 
combined output was nearly twice as much 
as that of 1970. 

Coal mining in the PRC is advanced in 
the larger mines. Mining design and re- 
search institutes responsible for developing 
coal mines and washing plants are located 
in Peiping, Shanghai, Shenyang, Sian, 
Wuhan, and Chusan. The Peiping Institute 
is most prominent since overall planning 
and policy originate there. The Shanghai 
Institute specializes in machinery design. 
The Coal Mining Institute at Chusan, 
Anhwei Province, is a new establishment 
related to the Huainan coal combine. 

During 1971 between 850 and 950 cubic 
feet of timber for supports were said to be 
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required annually for each one thousand 
tons of coal mined. This meant about 350 
million cubic feet of lumber, which repre- 
sented an enormous effort for supports 
alone. A great deal of work was done to 
develop substitutes for the wood, an at- 
tempt to use bamboo reinforced concrete 
was only partially successful. 

Coal in the PRC could possibly be the 
basis of a huge chemical industry if other 
fuels could be obtained in quantity. Dur- 
ing 1971 quite a bit of nitrogenous ferti- 
lizer and methanol were manufactured 
from coal, but these were only the begin- 
ning of the potential petrochemical output 
that could develop if there were sufficient 
facilities. 

The major problems of the PRC coal 
industry included making available more 
and better mining machinery; obtaining 
higher government priority for coal min- 
ing; improving railroads and other trans- 
portation to move the coal; and increasing 
the availability of timber for supports. 

Petroleum and Natural Gas.—According 
to the Chinese, 17 the PRC's 1971 produc- 
tion of crude oil and that of natural gas 
was 16 and 25 percent respectively, above 
the 1970 levels and both production's 
topped the year’s plan. Excluding shale oil, 
this would mean an output of possibly 25 
million metric tons in 1971 (roughly 
equals 500,000 barrels per day). The 
PRC’s oil reserves may be on the order of 
15 billion barrels. 

The main thrust of expansion was at 
Taching, but much exploration and drill- 
ing were done in the Karamai, Yumen, 
Tsaidam, and other oilfields. There was no 
news on offshore and coastal activities. 
Capital construction was pushed. New oil 
wells and refineries went into operation at 
most centers. Compared with 1970 figures, 
oil drilling capacity of the PRC reportedly 
rose by 17 percent and crude processing 
capacity by 16 percent. Output of various 
petroleum products increased considerably 
over that of 1970, and product quality and 
variety greatly improved. Many chemical 
and related products were being produced. 
Construction in the petrochemical area 
continued. 

Possibility of more technical exchanges 
with foreigners appeared to be promising. 


15 Ta-Kung-pao (Peiping). Mar. 27, 1972, p. 3. 
16 Jen-min Jih-Pao (Peiping). Aug. 3, 1972, p. 


3! New China News Agency (International Serv- 
ice in English; Peiping). Jan. 9, 1972. 
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There were exchanges of oil delegation vis- 
its with Iraq in June and December. 
Chinese oil study groups were planning to 
make visits to Iran and Canada. Discus- 
sions and exchanges with the Japanese 
were in the offing. 

The PRC's premium petroleum field— 
Taching in Manchuria—achieved new suc- 
cesses in all areas, with crude and refined 
oil production registering more than 25- 
percent gains over that of 1970. This 
means that output may have been 12 to 13 
million tons in 1971. Targets for refined 
petroleum products were met 2 weeks 
ahead of schedule. Two drilling teams 
drilled in excess of 100,000 meters during 
the year. Taching's overall reserve position 
was improved. Many workers and much 
equipment were sent from Taching else- 
where to develop new oilfields. Surplus 
crude oil was shipped to Shanghai, Fu- 
shun, Dairen, Lanchow, and Maoming for 
refining, even though the local refinery was 
doubled in capacity in recent years. A pe- 
trochemical complex was also planned. 

A great upsurge was noted for the Kara- 
mai field in Sinkiang Province. After re- 
covering from the effects of the Cultural 
Revolution, Karamai's production of crude 
oil showed sharp gains, reaching possibly 4 
to 5 million tons in 1971. The drilling 
program for delineating new reserves was 
ahead of schedule. Although the local re- 
finery and the nearby Tushantzu refineries 
were worked full scale, surplus crude had 
to be shipped elsewhere for refining. 

The old Yumen oilfields, headed by 
Shihyukou and Yaerhsia, again met pro- 
duction quotas, but the amount produced 
probably was no more than the 3 million 
tons estimated for 1970. The small local 
refinery cannot handle this crude and most 
of the surplus goes to the Lanchow refin- 
ery, also in Kansu Province. Lanchow has 
an annual capacity of 3 million tons, pro- 
ducing many petroleum and chemical 
products. A petrochemical machinery plant 
has been built in Lanchow also. 

Shanghai's oil refinery, about the size of 
the one in Lanchow, apparently has been 
stabilized in production. Another refinery 
at Dairen, known as the Talien No. 7 
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plant, has been modernized by cutting 
space, fuel, and labor requirements, and 
capacity was nearly doubled.18 A 2.5- to 
3-million-ton refinery and petrochemical 
complex was being built in Peiping, with 
scheduled completion in 1978. A new re- 
finery unit was also being installed at the 
Chin-hsi No. 5 plant in Liaoning Province. 
Nothing was said about a refinery in 
Nanking. 

Tsinghai Province has become a stabi- 
lized producer, with the Tsaidam oilfield 
located more than 10,000 feet above sea 
level. Discovered more than a decade ago, 
it was not until recently that substantial 
reserves were delineated. A refinery of un- 
known size has also been built. Tsaidam’s 
production target was fulfilled 3 months 
ahead of schedule, and prospects are that 
output will be further expanded in the 
near future. 

Another new Chinese oilfield has been 
mentioned in the press.19 According to 
this source, Japanese experts believe that 
the PRC has made large petroleum strikes 
in the Yellow River Delta near Li-ching 
and has been producing sizable quantities 
of crude oil there since 1966. Limitations 
in exploration equipment and know-how 
have been holding back production. The 
PRC’s offshore areas near the Yellow River 
Delta also hold good promise for extensive 
oil discoveries and Japanese and interna- 
tional oil companies were interested in of- 
fering their services for development. 

Shale Oil.—The Fushun shale oil opera- 
tion in Manchuria showed little change 
from the previous year, producing about 2 
million metric tons of oil in 1971. Fushun 
also has another conventional crude oil re- 
finery. 

The PRC’s second shale oil operation, 
namely Maoming (or Mowming) in 
Kwangtung Province, however, continued 
to expand.20 During the last 3 years, crude 
oil capacity rose here 2.5 times and refin- 
ing capacity doubled. Output value in 
1970 reportedly was 31 percent higher than 


18 Jen-min Jih-pao (Peiping). Jan. 12, 1972, p. 


12 Washington Post (Washington, D.C.). Feb. 
18, 1972, p. 24. 

20 New China News Agency (International Serv- 
ice in English; (Peiping). Feb. 8, 1972. 
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in 1969, and that of 1971, 25 percent above 
that of 1970. Around 1960, Maoming had 
only two retorts. The third was not built 
until 1969 and by yearend 1971, there were 
at least five such retorts and enough 
equipment to build a sixth. The Maoming 
enterprise probably produces between 2 
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and 3 million tons of oil products an- 
nually. 

Total petroleum production from 
Chinese shale was estimated at 96,000 bar- 
rels per day (4.8 million metric tons per 
year) in 1971. 
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The Mineral Industry of Colombia 


By Gordon W. Koelling ! 


The overall performance of Colombia's 
mineral industry during 1971 was impeded 
by a slight decline in crude oil production 
in comparison with the peak output of the 
previous year. Other sectors of the coun- 
trys minerals industry displayed a mixed 
performance. Coal continued to be the 
most valuable nonpetroleum mineral prod- 
uct, probably followed by emerald. Colom- 
bia, the world's principal source of emer- 
ald, ranked among the top 10 gold 
producers, and was one of the few produc- 
ers of platinum. 

During July 1971, the Colombian Gov- 
ernment signed a loan agreement with the 
U.S. Agency for International Development 
(AID) that provided for assistance in the 
investigation of Columbia's mineral re- 
sources by expanding an existing mineral 
survey program to additional areas of the 
country. This was the second mineral re- 
sources survey loan awarded to Colombia 
by AID. The first such loan, signed in 
1963, provided funds to increase the coun- 
trys capacity to carry out geological re- 
search and to determine areas most likely 
to contain substantial mineral deposits 
suitable for commercial extraction. The 
new agreement will facilitate the continua- 


tion of these programs, especially the in- 


vestigation of potential resources in the 
southern part of the country. 
In December 1971, the lower chamber of 


the Colombian Congress approved a bill 
that would have major implications for 
the private petroleum industry but the 
Senate did not act on the measure prior to 
the adjournment of its 1971 session. Should 
the Senate approve the bill in its 1972 ses- 
sion, it would go to the President for sig- 
nature. A major provision of this bill 
would, after a 5-year transitional period, 
reserve all future exploration and produc- 
tion responsibilities in areas not presently 
covered by concession agreements for the 
Government-owned oil company, Empresa 
Colombiana de Petróleos (ECOPETROL). 
However, ECOPETROL would be author- 
ized to enter into joint ventures with pri- 
vate foreign or domestic firms in carrying 
out its exclusive responsibilities. Another 
section of this bill declares that refineries, 
pipelines, and service stations are public 
service facilities, which are to be operated 
by ECOPETROL. Unlike the provision 
concerning exploration and production, 
this provision would also apply to existing 
facilities, which ECOPETROL would be 
empowered to purchase. ECOPETROL 
would also be allowed to participate with 
other firms in the operation and construc- 
tion of such facilities. The arbitration pro- 
cedures set forth in the present petroleum 
law to resolve differences between the Gov- 
ernment and the private companies would 
be eliminated by this legislation. 


PRODUCTION 


Output of mineral fuels, especially crude 
oil and coal, declined during 1971, and the 
performance of the metals: and nonmetals 
sectors of the Colombian minerals industry 
was mixed. Production of some items in- 


cluding crude steel, and cement increased; 
however, the output of important items 
such as gold, silver, platinum, lead, and 
zinc declined. 


1 Geographer, Division of Fossil Fuels. 


237 


238 MINERALS YEARBOOK, 1971 
Table 1.—Colombia: Production of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity ! 1969 1970 1971 » 
METALS 
Chromite gross weigh 160 170 500 
Copper mine output, metal content 9. ....... 2. LLL LLL 2L LLL LLL LLL... 7 50 56 
Oll. du uuu ced eue E ELLA E Qe eee oe troy ounces.. 218,872 201, 500 188 , 842 
Iron and steel: 
Iron ore and concentrate thousand tons 352 543 442 
r ecu dee eet ae ee eee LLLI do.... r 195 231 197 
Hass eb eS eee eee ede ue E do.... r 272 310 e 330 
Lead mine output, metal conte e 409 293 205 
Manganese ore, gross weight_...........-.-------.------------------- 550 464 450 
eil. S DINE IAE Wa uaa couse’ 76-pound flasks.. 344 215 213 
Platinum: rod weMAdeeqerecNecHMe NE cute troy ounces.. 27,805 26,358 25,610 
III e u ⁰ꝛm ), ³ ³ ³³⁵ 60A A E do 77, 136 75, 581 66,667 
Zinc mine output, metal contenttnnnn zg n r 164 156 112 
NONMETALS 
Bl...... ð ᷣ dta LET 12,242 6,821 5,790 
Cement, hydrauliͤ— mꝛ!p P ]ꝛI!tr hkk thousand tons 2,408 2,757 2,942 
ys: 
Kaolin (including china clay). -........-..-.-.---.------.-..4----- 88,000 92,610 96,575 
% c roe ies terio dua edu dad i lE ule E Ses 555,100 616,050 670,000 
Diatomite- -.-—cuzcemcacenzeel uua absum ⁰ Le E 15,976 280 800 
Weldspar 213i 2.222222 2 20d. ³ A mt; e C Lu c EE 22,050 23, 152 24, 836 
Fertilizer materials, crude, phosphate rock 10,000 12,000 e 12,000 
Gem stones, emerald__.._._.-...___.-.-------------- thousand carats. . ? 65 ? 60 672 
%%% oh ceo cuu A 8 thousand tons r 121 151 182 
Lines. 2 5. cesi 8 33 do- 1, 000 1,000 1,000 
Mica, all grades... ces ͥ⁰ͥ⁰ o ⁰⁰ 17 26 32 
Salt: 
Marine: cecs cee ⅛˙·ũ]iit:idT . exin c thousand tons 844 532 300 
Rock. ot u.s e a a dee hM AE Eie. ME. do.... 334 230 338 
o ee aoe ss bee tase cul dicii EE E do.... 678 762 638 
Stone: 
e ß e ce aeu caus do.... 13 (3) 14 
JJJJJ%%%%%%/%;.õͤĩõͤĩ%.b6C,cCqUdu ler ie 8 do.... 4,258 5,007 NA 
Allr ³o Add cubic meters. . 100 2,850 14,380 
Quartzite d oe eee ose ee thousand tons 158 165 17 
Sulfur: 
Fro Of. ß e eda ee E E EE e26,900 929,900 e 30,500 
Petroleum refinery byproduct................. 2... LL LL lll. Lll... e 3,800 e 8,600 e 8,500 
Total d E e 30, 700 e 33, 500 e 84,000 
Talc, soapstone, and pyrophyllite. ----------------------------------- 1,525 1,723 1,975 
MINERAL FUELS AND RELATED MATERIALS 
Coal r; thousand tons 3,317 e r 3,200 2, 800 
C/õCêô·Ütb˙5—0O ⁵⁵ é“ . dee LE do- 465 498 49 
Gas, natural: 
Gross production.. .--------------------------- million cubic feet.. 103,882 104, 894 111,288 
Marketed productions do.... 44,767 46,736 51,186 
Natural gas liquid thousand 42-gallon barrels. . 4,006 4,510 8,629 
Petroleum: 
e ß Itu E Le i e D Ee EE do.... 76, 776 79, 594 78,101 
Refinery products: 5 
Aviation gasolinekkkss do.... 619 558 481 
Motor gasoline... cox ⁰ Deni ade do.... 14,338 16,002 16,357 
fr, ³ eats lt do.... 1,085 1,292 1,482 
Ferst Bese ĩ a Su do 3,147 8,552 3,360 
Distillate fuel oil... 2222222222222 . do.... 6,843 6,769 7,734 
Residual fuel oi ie 6O ee he ewe ee sae do.... 15,633 16,352 e 18,600 
FFI ee eee ee 88 do.... 461 49 268 
Other: 
Liquefied petroleum gas- do.... 1,216 1,651 1,499 
FF!·˙ ß m A ELEM do.... 2,117 1,731 1,338 
Asphalt and bitumen do.... 1,676 1,576 618 
Petroleum eok„kk eee do- 825 870 e 900 
Miscellaneous and unspecified d Qus 1,847 2,378 e 3,140 
JJöͤĩ˙—Ü— ⅛⁰¹ö e ð d eee do.... 49,813 53,230 56,771 
e Estimate. » Preliminary. r Revised. NA Not available. 


1 In addition to the commodities listed, carbon black, manufactured fertilizers, coal briquets, and magne- 


site are also produced, but the level of output is unknown. 
? May include gem stones other than emeralds. 
3 Less than 14 unit. 


1 Erroneously reported as including quartz and glass sand in previous editions; data are for quartzite only. 
5 Includes refinery fuel and unfinished oils destined for interrefinery transfer and further processing. 
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TRADE 


Shipments of crude oil, Colombia's prin- ammonia also rose sharply. A majority of 
cipal mineral export item, increased mod- imported mineral items registered in- 
erately. Exports of coal more than dou-  creases; the rise in iron and steel was the 
bled, and shipments of platinum and most significant. 


Table 2.—Colombia: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity! 


METALS 

Aluminum metal including alloys, all forms 
Chromium, chromite. ........................- 
Copper: 

Ore and concentrate 

Metal including alloy 
Gold: 

Ore and concentrate 

Metal unworked............. troy ounces.. 
COR ABO steel metal including alloys, all forms 


Ore and concentrate 
Metal including allo 
Mercury 76-pound flasks.. 
Platinum group, platinum partly worked 
troy ounces.. 
Zine: 
Ore and concentrate 
Metal including alloy 


Other: 
Ore and concentrate 
Ash and residue containing nonferrous 
metal. cs 22525 88 


Barium sulf ate 
ee ß e LE 


N D. products (including all refractory 
rick): 
Crude, kaolin and other cla ys 
Products, refractory. W/ 
Diatomite and other infusorial earths. .......... 
Fertilizer materials: 


Gypsum and plaster 
Precious and semiprecious stones, except 
diamond kilograms 
Stone, sand and gravel: 
Gravel and crushed rock 


Sand 
Sulfur, all err ue Ee cR REY 
Talc, teilte 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black. knn. ica 


Crude 2 thousand 42-gallon barrels. . 


Refinery products: 
Gasoline and naphtha................- 
Distillate fuel oil. .....__._-_.----_ -- 
Residual fuel oil 


Mineral tar and other coal-, petroleum-, or gas- 
derived crude chemicals. .................... 


r Revised. NA Not available. 


1969 1970 Principal destinations, 1970 


399 210 Ecuador 137; Nicaragua 64. 
27 3 All to Mexico. 

139 544 Mainly to Japan. 

750 440 Denmark 292; Sweden 91. 
72 31 All to Sweden. 

129 225 Mainly to United States. 


826 1,261 Eeuador 500; United States 365. 
550 1,119 Mainly to United States. 
51 3 Mainly to Venezuela. 
r 27, 575 34,176 All to United States. 


286 All to Japan. 


363 255 Ecuador 213; Belgium-Luxem- 
bourg 41. 
146 198 Japan 155; Sweden 43. 


= 35 Mainly to Belgium-Luxembourg. 
ze 25 All to Japan. 


454 455 All to Ecuador. 
278,185 248,671 Puerto Rico 70,867; Brazil 
51,816; Martinique 26,996; 
Guadeloupe 23,827; Nether- 
lands Antilles 28, 650. 


10 1 Mainly to Venezuela. 
152 657 Mainly to Peru. 
20 100 Allto Netherlands. 


1 5 All to Venezuela. 
25,473 36,886 Costa Rica 19,340; Venezuela 


10,192. 
NA 23 All to Ecuador. 
659 60 Mainly to United States. 


zà 293 Netherlands Antilles 86; Domini- 
can Republic 80; Puerto Rico 


65. 
m 425 All to Ecuador. 


r 104 111 Ecuador 51; Peru 44. 
10 10 Mainly to Venezuela. 
5,114 5,769 Peru 2,872; Chile 1,482. 
3,689 8,802 Belgium-Luxembourg 5,500; 


Japan 2,418. 


29,853 81,246 United States 15,185; Chile 5,778; 
Ecuador 5,188. 


1,399 1,513 Mainly to United States. 
9,893 9,014 United States 7,688; Peru 1,101. 
(3) - 3 Mainly to Ecuador. 


r 33,957 5,174 Mainly to Saudi Arabia. 


1 In addition to the reported commodities, Colombia is known to export gold, silver, and emeralds, but data 
are not available concerning shipments of these items. 
? Includes small quantities of natural gas liquids mixed with crude oil. 


3 Less than $4 unit. 
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Table 3.—Columbia: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 
METALS 
Aluminum: 
Bauxite and concentrate_____......----__------.-_.----.--------------- 4,600 1,472 
Oxide (alumina) and hydroxideUUU „ 954 923 
Metal including alloys: 
Ingots, castings, and scrasssszzzzzz 8,005 8,050 
Semimanufactures......... sss 2,973 1,912 
Antimony including ales... es eee apa aae 11 7 
Chromium, . ue i ee eee Be 27 
Copper metal including alloys, all form 4,420 6,939 
Iron and steel: 
Ore and esneneeeee EeE eR EM SRM E de Ee 293 
Metal: | 
Pig kon and SCcra3D. osa ohwasuvacaeHDmeee dcueiidui aane qudm Eu 12,097 14,487 
,, ß . e ize S 3,472 3,747 
Steel. primary d ĩ˙²˙ ͥ dd deus mais eee 71,471 80,861 
Semimanufactures..... c cel ik eee eee — 244,623 288,888 
Lead: 
ORCS ooo ee Sede eee Goêér T Lc iurc 936 1,997 
Metal including alloys, all formed „„ 2,339 2,552 
Magnesium including alloys, unwrought..._..-.-_.-..--.-.---.-------------- r 29 21 
Manganese ore and concentrate____........-...----------.--------.--------- Ss . 60 
Mercury S.S. ³ to cuu y 8 76- pound flasks.. r 843 87 
Nickel: 
Metal including alloys, unw rough kk 8 3 
Semimanufsetaeefeseseshs wwe gem EU gud eme 209 234 
Platinum-group metals «%ũꝶ „„ troy ounces.. 60, 980 11, 639 
Silver including alloys. ess 4«4«4õõöö „ do r 4,565 3,256 
Tin metal, including alloys, all formen n é ee long tons 336 182 
inc metal, including alloys, all forms... ... 2. 444 5,607 5,952 
ther: 
Ores and concentrate- ------------------------------------------------ 99 815 
Other base metals, n. ess „„ 19 
NONMETALS 
Abrasives, natural, n.e.s.: 
Ill e uu cu sees E ue Eq Mrd Ea 171 95 
Grinding stones and wheels „„ LLL LL „ 53 56 
/ ] n ⁵ꝛ² e RA DS dd UD E 12,187 16,763 
Barite and witherite. ³ð⅛ MWA. ð³ ³ hn eee eee Qa EE 2 8,506 
Boron materials, refined boraeeů mnunununununůuünueꝛꝑ—·-ĩ—Fa: 266 419 
COMON MM . ß 351 704 
Cl /”]˙i¹˙mi ²] Zr ee 5mv.r:..; ⁊ĩðͤ . ⁰mt 8 NA 1 
Clays and products: 
Crude n.e.s.: 
Bentonite ͤõĩõĩ?ẽ⁰ y EE 2, 889 2, 165 
•õ·ê— ÄddydàdàaJ ĩV—³/ ⁰6ͤ km ß 2,484 9,862 
%%00%0᷑ d roD k 8 38 145 
Products: 
( (G(ÄÜ¹ EC ³˙ Ad A ³A EI E E 1,372 8,130 
N o c oooucnewceuudhe See du WE EIE iU te d NA 409 
1: ean mee ⁵⁵⁵½¼ . eos poe eee 5 e 
Diatomite and other infusorial earth 1,312 1,362 
Fertilizer materials manufactured: 
Nes ³ð / ³ͤ 8,634 21,046 
hugo: in m 67,608 38,219 
h tt ese SNORT le a ĩ M RE EC 61,925 61, 885 
Other including ///dſddddſ / ⁰ ͤ A 16, 609 26,470 
Fh ⁵³ðVW MA. ͥ ↄ dd Le iM LS See 
qup II A to oe N ͥ¶⁰yd 50 79 
Gypsu sum-and plasters -<s cc ³qd y y tede i EE 22,071 10,990 
Lithium minerals. ð Z// ͥ⁰ ¶yydddd ð d le 216 162 
Magnesite e . . QE QE edis 71 66 
za e f tel oo eek as 36 78 
Pigments, mineral. ð / ᷣ àVTVVVVVVVVVVVVVVVVVVVV—Vaſh. d 817 669 
Precious and semiprecious stones, except diamond.................. kilograms. . 56 66 
IY AREN EE EEE ME E E r x . CIPRO NAR 10 13,263 
Sodium and potassium compounds n. e. 19,103 29,291 
Stone, sand and ae» ee uke ek 4,651 : 
Up. eh ke ae e Ecc uci ß... 8 r 2, 627 113 
E, ß 9 2 5 emen w imc sac adis 1,891 1,270 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural- ------------------------------------22----—- 153 87 
Carbon Dlück.- ³o¹w] Ai AA m ML EIE 428 399 
Coal, including briquets, all grades 7 14 


See footnotes at end of table. 
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Table $.—Colombia: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 
—— — . — — 


Commodity 1969 1970 
MINERAL FUELS AND RELATED MATERIALS Continued 

eum refine roducts: 
iplius x dbi Ba tat Ses E T EEEE E E 8 thousand 42-gallon barrels. . 463 21 
Kerosine and jet fuel__.._..-.---------------------------------- do.... 22 85 
Distillate fuel c illi!!nn! ERR xen TES do. 15 19 
Residual fuel I...... euSseos do.... T" 172 
III Lee crus pcdes oie ue eu ee c ea do- 122 97 
Gas, hydrocarbee err „„ do- 1 2 
Mineral jelly and (ae 44:ũ „ do- 161 192 
lll seine paw eee eee Rees O.a- 107 165 
Mineral tar and other coal-, petroleum-, or gas-derived crude chemicals--------- r 4,218 1,402 


e SK 


r Revised. NA Not available. 
Source: Official customs returns of Colombia. 


COMMODITY REVIEW 


METALS 


Gold.—Gold production continued to de- 
crease for the seventh consecutive year al- 
though the rate of decline was less severe 
than in the past. The 6 percent drop in 
output during 1971 resulted primarily 
from a decline in the placer mining activi- 
ties of small independent operators. Almost 
76 percent of the year's total gold produc- 
tion was accounted for by five companies. 
Four of these firms were wholly owned 
subsidiaries of the International Mining 
Corp. (United States), which also owned a 
controlling interest in the fifth, Pato Con- 
solidated Gold Dredging, Ltd. 


The 1971 output of gold by wholly 
owned subsidiaries of International Mining 
increased 7 percent to 82,612 troy ounces. 
Of this total, 46,148 troy ounces were from 
the country's only significant underground 
gold mining operation at Frontino. The 8 
percent decline in this mine's production, 
in comparison with that of the previous 
year, resulted from the continuing failure 
of an expansion program initiated in 1964 
to develop sufficient new high-grade re- 
serves to support previous production lev- 
els at current prices. Placer mining opera- 
tions of Internationals wholly owned 
subsidiaries resulted in the dredging of 
19.9 million cubic yards of materials from 
which 36,464 troy ounces of gold were re- 
covered, a 37 percent increase for the year. 
This large rise in gold output resulted 
from a 13 percent increase in the quantity 
of materials dredged and a 17 percent rise 
in the average gold content of these mate- 
rials. 

Pato Consolidated Gold Dredging, Ltd., 


operated four dredges, which dredged 17.8 
billion cubic yards during the year. Almost 
62,000 troy ounces of gold were recovered 
from this material. The 2 percent decline 
in production during 1971 resulted from 
the time lost in moving two dredges to 
new locations and the shutdown of an- 
other dredge for 21 days for general re- 
pairs. 

Iron and Steel. —Acerías Paz del Rio, 
S.A., continued to be Colombia's dominant 
iron and steel producer during 1971. It 
produced all of the country's pig iron 
from iron ore produced at its own mine 
and from sizable quantities of fines with- 
drawn from its large stockpile. These fines 
provided part of the feed for the compa- 
ny's ore-sinterization and oxygen-blasting 
facilities. The company also accounted for 
a major portion of Colombia's crude steel 
output. 

Nickel.—Work probably was initiated 
during 1971 on the Cerro Matoso ferro- 
nickel project which will be the largest 
mining venture in Colombia's history. This 
project will be carried out by Compaiiia 
de Niquel Colombiano, S.A. which is 
owned jointly by the Instituto de Fomento 
Industrial (IFI), Hanna Mining Co., and 
Chevron Oil Co. Fach of the parent enti- 
ties is to contribute one-third of the in- 
vestment required for the project, but the 
Government-owned IFI has a 50 percent 
voting interest. 

The lateritic nickel deposit involved in 
this project is located in the Montelibano 
district of the Department of Córdoba. 
Plans call for the exploitation of this de- 
posit by open pit methods. A smelter to be 
constructed adjacent to the mine probably 
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will have an annual capacity of approxi- 
mately 25,000 tons of ferronickel ingot 
(nickel content only) instead of 17,000 
tons as originally planned. Production may 
be delayed until 1977 as a result of techni- 
cal problems and the likely decision to in- 
crease the planned capacity of the smelter. 


NONMETALS 


Asbestos.—It was announced in late 1971 
that design work for the Las Brisas asbes- 
tos project in the northern part of the 
Department of Antioquia had been as- 
signed to the General Engineering Co. of 
Toronto, Canada. The Las Brisas asbestos 
mining and milling facilities are to be op- 
erated by Asbestos Colombianas, S.A., in 
which Nicolet Industries, Inc., of Ambler, 
Pa., holds a 70 percent interest. This proj- 
ect is to be designed for the mining and 
processing of 36,000 to 63,000 tons of or 
annually. | 

Cement.—Work was in progress during 
the year to increase the daily output of 
the Cementos Diamante, S.A. plant at 
Ibaqué from 700 to 1,000 tons. 

Fertilizer Materials.—Recent discoveries 
of phosphate rock have led to the initia- 
tion of a program by IFI to develop local 
production in order to replace phosphate 
imports costing an estimated $20 million 2 
annually. The first step under this pro- 
gram was the development of a project for 
the exploitation of the Turmeque deposits 
near Ventaquemada in the Department of 
Boyacá by Compañia Colombiana de Minas 
(COLMINAS), a dependency of IFI. A 
60,000-ton-per-year superphosphate plant 
being constructed under contract by Pan 
American Consulting, Ltd., as a part of 
this project probably was nearing comple- 
tion at yearend 1971. 

Similar exploitation projects were being 
considered in connection with phosphate 
rock deposits in the Sardinata and Azuf- 
rada areas in the Department of Santan- 
der, the Sogamosa area of the Department 
of Boyaca, and at several locations in the 
Department of Huila. 

An initial annual output of 200,000 tons 
of ammonium fertilizer is expected as a 
byproduct of the operations of the 
Monomeros Colombo-Venezolano caprolac- 
tam plant inaugurated at Barrangilla in 
November 1971. Byproduct fertilizer out- 
put from this plant is expected to eventu- 
ally reach 300,000 tons annually. 
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Salt.—Development of a marine salt pro- 
duction and export complex at Bahia 
Hondo on the Guajira Peninsula was in 
progress during 1971. This complex is to 
have an annual output capacity of 1.5 mil- 
lion tons of salt and is scheduled for com- 
pletion during 1973. 


MINERAL FUELS 
Coal and Coke.—Early in 1971, IFI re- 


quested the submission of proposals from 
firms interested in the development of the 
coal deposits at E] Cerrejon in the Depart- 
ment of Guajira. Recent test drilling of 
these deposits indicates reserves of 50 to 
100 millions tons of low-sulfur, steam- 
grade, noncoking coal. Strip mining meth- 
ods would reportedly be economical for 10 
to 15 years but part of the reserves would 
be recoverable only by underground min- 
ing. 

Acerias Paz del Rio, S.A., continued to 
be Colombia’s principal producer and con- 
sumer of metallurgical coke. It was also 
the operator of the country’s only major 
coal washery. 


Petroleum and Natural Gas.—Total out- 
put of crude oil declined 2 percent during 
1971 as the decrease in aggregate produc- 
tion from the country’s older producing 
areas more than offset a 9 percent increase 
in output from the recently developed Pu- 
tumayo area fields. Expansion of produc- 
tion from the Putumayo fields, owned by 
Gulf Oil Co. and Texas Petroleum Co. 
(TEXPET) and operated by the latter, 
was curbed as the result of a dispute be- 
tween the Ministerio de Minas y Petróleos 
and TEXPET concerning the maximum 
efficient rate of production at Orito, the 
area's principal field. The Ministerio main- 
tained that one-half-inch chokes should be 
installed in the producing wells of the 
Orito field to limit the rate of production 
for conservation purposes in order to guar- 
antee maximum crude oil recovery from 
the field while TEXPET insisted that this 
step was not necessary. Output from the 
Putumayo area was held to a compromise 
level of 65,000 barrels per day during 
much of the year pending resolution of 
this dispute by an arbitration tribunal. 


Natural gas production, which rose 6 
percent during 1971, was primarily from 


? Where necessary, values have been converted 
from Colombian Pesos (CP) to U.S. dollars at the 
rate of CPS 17.60 — US$1.00. 
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Table 4.—Colombia: Salient statistics of the petroleum and natural gas industry 


1969 1970 1971 

Crude oil: 

Pan; ĩðV?Nd ͤ uei thousand 42-gallon barrels . 76, 776 79, 594 78,101 

Delivered to refiner ies .ꝑ do.... 46, 565 49, 030 53, 048 

J tee eee eee Lc cud dE do.... 29,853 81,246 e 24,000 
Natural Gas 

FProdbetisss uoIxedso Pis million cubic feet.. 103,882 104, 894 111,288 

Consumption 1... —-ciacosocdes milano Man SE OA MU do 44,767 * 56,786 51,186 

Injected 1$. —. Le ſGſGGPGGGſTſWTGTGä: A ⁵ a 8 do —— 37,421 38,150 37,075 

c Ree d add ix do.... 21,694 20,008 23,027 
Natural gas liquids: 

Productions <2. 2226525525. 8 thousand 42-gallon barrels.. 4,006 4,510 8,629 

CONBUMDLION 6. 4 ooo Ese RCUOLEEb y c Ru d E do.... 22, 200 e 2,500 e 2,500 

Delivered to refineries______.___..-.._.--__-----._--------- do.... 1,519 1,706 e 900 

Exported, mixed with crude oill“wqNM;qrXunmnuununn◻mnmꝗ!ỹ „ do- e 220 e 230 e 220 
Refinery products: 

Refinery ttt oud eue sed eee do.... 49,813 53,230 56,777 

Cónsumption ss eic do... 32, 005 385,396 37,462 

Unfinished oils rerun following interrefinery transfer do.... 1,449 1,844 e 2,000 

l /ſ é dd do- 11,767 10,558 e 10,000 


e Estimate. r Revised. 

1 Includes shrinkage at natural gas processing plants, and oil company use for fuel. 
? Includes small quantities used for gas-lift operations. 

3 Excludes the propane and butane output of refineries. 

4 Includes refinery gains and quantities used for fuel. 

5 Excludes propane and butane produced at refineries, and most oil company use. 


Source: Centro de Información de la Industria Petrolera. 


oilfields where, in a number of cases, gas 
oil ratios have been rising steadily in con- 
junction with reservoir depletion. Output 
of natural gas liquids declined 20 percent 
during the year. 

Proved reserves of crude oil reportedly 
totaled 1,663 million barrels at yearend 
1971. As of the same date, proved reserves 
of natural gas were reported at 2,500 bil- 
lion cubic feet. 

In accordance with the authority granted 
it by Law 20 of 1969, the Government- 
owned oil company ECOPETROL signed 
joint-venture contracts with private firms 
during 1971 for the exploration and devel- 
opment of its large petroleum reserve area 
in the northeastern part of the Llanos Ori- 
entales (eastern plains) . Contracts covering 
three of the nine sites or blocks available 
were signed with a partnership comprised 
of Continental Oil Co. and Shell Oil Co. 
(U.S.-based member of the Royal 
Dutch / Shell Group). Another three blocks 
were awarded to International Petroleum 
Colombia, Ltd., (INTERCOL), and one 
block each was assigned to BP Colombia, 
Inc., and the Superior Oil Co. of Colombia 
in partnership with Sun Oil Co. and Sig- 
nal Companies, Inc. 

Under the terms of these joint-venture 
contracts, the private companies are re- 
quired to undertake stipulated minimum 
levels of exploration investment at their 
own expense. The contracts provide for an 


initial exploration period of 3 years, re- 
newable for 3 years, and under special cir- 
cumstances the total exploration period of 
6 years could be extended. If oil or gas is 
discovered, the private company will make 
the decision as to the feasibility of com- 
mercial production. Upon determination 
that a discovery is commercial, an opera- 
tions committee is to be formed, with the 
private contractor and ECOPETROL each 
having an equal voice in management de- 
cisions. Both parties will also share in the 
costs, equity, and profits relating to the de- 
velopment and production of the field. 
The development and production period 
provided for in the contracts is 25 years, 
unless the exploration period extends be- 
yond 6 years in which case the total length 
of the exploration and development pe- 
riods may not exceed 31 years. 

Japanese interests became involved in 
their first petroleum exploration venture 
in Columbia during early 1971 when Co- 
lombia Oil Co., Ltd., a consortium of three 
Japanese oil firms, acquired a 50 percent 
interest covering a part of the offshore 
concession acreage held by Colombia Gulf 
Oil Co. The area covered by this agree- 
ment totals 485,000 acres in eight tracts lo- 
cated in the Golfo de Morrosquillo, ap- 
proximately 95 kilometers southwest of 
Cartagena. 

A long-standing dispute between an af- 
filiate of the Petroleum Workers Federa- 
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tion (FEDEPETROL) and the Colombian 
Petroleum Co. (COLPET), owned jointly 
by Mobil Oil Corp. and Texaco, Inc., in- 
volving a number of issues, including the 
company's use of contractors, culminated 
during May 1971 in the appointment of a 
committee of inquiry by the Ministerio de 
Minas y Petróleos. This committee re- 
ported a number of alleged concession con- 
tract violations on the part of COLPET. 
Subsequently, the Ministerio issued a reso- 
lution requiring COLPET to correct the 
alleged violations or face termination of its 
concession. The resolution required, among 
other things, that COLPET perform all 
normal work with its own equipment and 
employees, maintain all roads within the 
concession area except those to officially 
abandoned wells, and submit data concern- 
ing its activities, including projected in- 
vestment for the remaining 10 years of the 
concession agreement. Negotiations between 
the Ministerio and COLPET, which fol- 
lowed issuance of the resolution, were still 
in progress at yearend. Chances of a settle- 
ment appeared centered on the possibility 
that ECOPETROL, the Government petro- 
leum entity, would obtain participation in 
COLPET operations. This would be 
achieved by the transfer of Mobil's interest 
and obligations with respect to COLPET 
to ECOPETROL. 

The combined footage of exploratory 
and development drilling continued to de- 
cline during 1971 although the total num- 
ber of wells drilled rose sharply. Data on 
drilling activity and results were as fol- 
lows: 


1970 1971 
Wells drilled: 
Exploratory: 
Oil. number 8 11 
DIV. alus do.... 15 10 
Subtotal...do.... 18 21 
Development: 
Ill 89 39 57 
Gas 8 1 Sey 
Dr do- - 
Subtotal.. do 42 57 
Total do 60 78 
Footage drilledd feet.. 404,898 354, 100 


A new 27, 000-barrel-per-day crude oil 
distillation unit was placed on stream at 
ECOPETROL's Barrancabermeja refinery 
in May 1971. The addition of this unit 
raised the refinery's rated crude through- 
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put to 110,000 barrels per day. Installation 
of a paraffin unit was probably also com- 
pleted during the year. 


Production at the Barrancabermeja re- 
finery was interrupted in early August by 
a short strike that involved the takeover 
of the plant by the workers. Damage to 
plant facilities, which occurred during the 
worker occupation, prevented the refinery 
from returning to full-scale production 
until the end of the month. As a conse- 
quence, severe gasoline shortages were ex- 
perienced in many parts of the country, es- 
pecially in the Bogotá area. 


The special exchange rate of Col $9 per 
US$1.00 at which private oil companies 
and ECOPETROL were required to sell 25 
percent and 100 percent, respectively, of 
their crude oil output to domestic refiner- 
ies for pesos (all oil transactions in Co- 
lombia between producers and refiners are 
quoted in terms of U.S. dollars per barrel) 
was eliminated by the Government in June 
1971. In its place, an exchange rate of 
Col$20 per US$1.00 was set for all Colom- 
bian crude sold to domestic refineries. At 
the same time the Government lowered 
the dollar price for crude oil sold to refin- 
eries by private producers, thus neutraliz- 
ing the effect of the higher exchange value 
on private producer profits. The net effect 
of these actions was the elimination of for- 
eign exchange subsidies to refineries and a 
consequent increase in the cost of refinery 
operations and in the retail price of most 
petroleum products. 


Plans were under consideration at year- 
end 1971 for the construction of two addi- 
tional refineries to be operated by ECOPE- 
TROL. The largest of these plants, with a 
planned capacity of 70,000 barrels per day, 
is to be located at Tumaco. The other, to 
be constructed at Cali, is expected to have 
a capacity of 40,000 to 50,000 barrels per 
day. 

Construction of ECOPETROL's aromatic 
hydrocarbons plant, located adjacent to the 
Barrancabermeja refinery, was completed 
in mid-1971. Processes used in this plant 
were licensed by the Universal Oil Prod- 
ucts Co. of Des Plaines, Ill. Among the 
processes involved are platforming and sul- 
folane extraction for the production of 
high-purity nitration-grade aromatics, hy- 
deal hydrodealkylation for the catalytic 
conversion of toluene and/or xylenes to 
benzene, and hydrar hydrogeneration for 
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the catalytic saturation of benzene with 
hydrogen to produce equivalent purity cy- 
clohexane. Annual production capacity of 
this plant is 23,000 tons of benzene, 20,000 
tons of toluene, and 36,000 tons of xylenes. 

The  Monómeros Colombo-Venezolano 
caprolactam plant at Barranquilla was in- 
augurated in November 1971. IFI and 
ECOPETROL have a 25-percent and 20- 
percent share, respectively, in this joint 
Colombian-Venezuelan venture. A 45-per- 
cent interest is owned by Instituto Venezo- 
lano de Petroquimica (I. V. P.), a Venezue- 


Table 5.-- Colombia: 
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lan Government-owned company, and the 
remaining 10 percent is owned by a Neth- 
erlands firm. Principal feedstocks for this 
plant are cyclohexane from ECOPETROL's 
Barrancabermeja aromatic hydrocarbons 
complex and ammonia from an I. V. P. 
plant in Venezuela. Initial annual capacity 
of the Monómeros plant was 10,000 tons of 
caprolactam and 200,000 tons of byproduct 
ammonium fertilizer, but output is ex- 
pected to eventually reach 11,500 tons of 
caprolactam and 300,000 tons of fertilizer 
annually. 


Summary data on companies producing and/or refining crude oil 


during 1971 


Principal ownership 
or affiliation 


Company 


Crude oil Refining 

produc- capacity 
tion as of 

Nationality during Dec. 81, 
of ownership 1971 1971 


(thousand (thousand 
42-gallon 42-gallon 
barrels) barrels 


daily) 
Antex Oil and Gas Co., Inc... Petroqumíca del Atlántico Colombian/United 2 ae 
and U.S. citizens. States. 

Chevron Petroleum Co. of Standard Oil Co. of United States 9,177 Zu 
Colombia. California. 

Colombia-Cities ne Cities Service Co G EEEE EA 3,216 "€ 
Petroleum Corp 
(COLCITCO).. 

e Petroleum Co. Mobil Oil Corp. and FC 5, 938 4 
(COLPET). Texaco Inc. 

Empresa Colombiana de Colombian Government...... Colombia 9,633 110 
Petröles (ECOPETROL). 

International e Standard Oil Co. United States em 56 
Colombia (New Jersey). 
ONTERCOL), 

Provincia Petroleum Co...... International Petroleum United States/ 8,561 E 

Colombia, Ltd. and British. 
British Petroleum Co., Ltd. 

Shell-Condor, S. A Royal Dutch / Shell Group British / Dut n 6, 903 she 

Tennessee Colombia, S.A. Colombian citizens and Colombian/United 757 as 
(TENNECOL). Southdown, Inc. States. 

Texas Petroleum Co. Texaco, Ine United States 8,511 2 
(TEXPET). 

Texas Petroleum Co. and Texaco, Inc. and Gulf suctus uci dedu 25,408 1 
Colombia Gulf Oil Co. Oil Corp. — —ẽ ä — 

PJJ00cpr03ͥ os eee oe ee ee ⁰ k 78,101 173 
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The Mineral Industry of Cyprus 


By E. Shekarchi ! 


In spite of the delicate and sometimes 
tense political situation of the last decade, 
the economy of Cyprus has remained re- 
markably buoyant. The per capita gross 
national product (GNP) has risen from 
$3202 in 1960 to $768 in 1971. Minerals, 
principally copper, chromite, and asbestos, 
have contributed generously to the 
strength of the economy, providing ap- 
proximately 30 percent of the total value 
of exports from the island in 1971, a 
slight decrease from the 31 percent re- 
corded in the previous year. The Gov- 
ernment's new 5-year economic plan, 1972 
thru 1976, envisions an annual growth 
rate of nearly 8 percent for the overall 
economy. 

By the end of 1971 the recommendations 
of the Common Market's Executive Com- 
mission to grant Cyprus associate mem- 
bership in the European Economic Com- 
munity (EEC) had not been acted upon. 
However, the EEC Council of Ministers 
did authorize its Commission to open final 
negotiations with Cyprus in 1972. 


PRODUCTION 


The available data on mineral produc- 
tion and trade are given in the following 
tables: 


The Geological Survey Department, 
which is now administered by the Ministry 
of Agriculture and Natural Resources, car- 
red out detailed geological mapping 
(1:5,000) in the north-central area of the 
Cyprus, where most mineral deposits 
occur. It also undertook consulting work 
with private companies to encourage the 
mining industries to conduct geological 
studies for metal, nonmetals, and ground 
waters. 

An agreement was signed in June 1971 
between the Bank of Cyprus and the Hun- 
garian State Organization for Mineral and 
Geological Survey (Geominco) under 
which the dormant copper-pyrite mine at 
Troulli in the Larnaca district will be re- 
activated. Hungary is expected to invest 
about $3.6 million. Geominco will erect 
a copper processing plant and conduct 
prospecting in the Troulli area. The proc- 
essing plant is scheduled for completion 
in July 1972. 


AND TRADE 


1 Physical scientist, Division of Ferrous Metals. 

2 Where necessary, values have been converted 
from Cyprus pounds (C£) to U.S. dollars at the 
rate of C£1-—US$2.40. 
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Table 1.—Cyprus: 


Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity ! 1969 1970 1971 » 
METALS - 
Chromite ore and concentratenunuuůnunnʒnnnn 29 ,921 33,385 242,951 
Copper mine output, metal content 9 : 17,283 18,161 ? 18,588 
NONMETALS 

ASDGHLOS cos nea ³⁵²ↄ ⁵ usc dad LE C Lu I PLE 21,706 25,625 ? 22,612 
Clays, crude: 

Penh oe ose esse wae NC 8 9,181 13,101 212,564 

Other a 157, 180 162 , 568 NA 
Cement, hydraullé. ß ß e Hits 242 ,601 210,471 310,390 
Gypsum: 

h ³ ͥq q AEO M iE r 22, 518 35, 125 e 40, 000 

h ³ꝙðüAüſqſſſſ ⁰ꝓꝓadddd E 10, 318 8, 800 NA 
Lime; f/ ð” ³ cect swt y emi mes 99,989 78,795 e 80,000 
Mineral pigments: 

Terra dert op e ue wo ure DE ERE 11 13 NA 

e pP nextel ined e LEE 17,154 6,953 26,993 

Yellow sehe mae perqecN Em amem de Odd r 564 451 NA 
Pyrites: 

Gross welght.s. ß ß D DM EL IE --.. 926,865 929,367  Á?686,855 

Sulfür.eontént..- mmm! mts 8 497,151 450, 741 332, 882 
Salt. Marine... ³o»iꝛä³ißʃD ⁰ Nd 7ð . wr yd 5, 871 7,000 e 7, 000 
Stone, sand and gravel: 

Dimension stone, marble è UU „ 39, 500 43, 802 NA 

Crushed and broken building stone .. n’‚nii „ 365,220 878,487 NA 

Sand and aggregateeeeeeeeeeeeeeeeeeeeeQQ «„ thousand tons. . 1,682 1,576 NA 

e Estimate. » Preliminary. r Revised. NA Not available. 


! In addition to the commodities listed, a variety of other crude construction materials are also produced, but 
information i is inadequate to make reliable estimates of output levels. 


? Exports. 


Includes copper content of copper concentrates, cupriferous pyrite ore, and cement copper produced; 


excludes content of iron pyrite. 


4 Estimates from Annual Report of Senior Mines Officer, Republic of Cyprus, for 1969 and 1970. 


Table 2.—Cyprus: 


Exports of mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 


Aluminum, scra zz 
N ore and concentrate 
re) 


Cuprous pyrite__----------------- 

Metal, scrap. ..................-.- 
Iron and steel: 

d ³· 88 

5 tubes, pipes 

and fittings. 
Lead, sera 
Zine, SClaps 22 ee ax dica 
Other waste and scrap of base metals 
NONMETALS 

Asbestos, crude.. ..------------------ 


Pigments, mineral...................- 
Pyrites, unroasted. ..................- 


Stone, gravel and crushed stone 


1 Includes reexports. 


1969 1970 

8,486 136 
26 ,892 31,246 
63 , 788 53 , 862 


9,563 11,137 
86,019 96,049 
2,284 


847,469 818,106 
1,380 1,400 


Principal destinations, 1970 


Italy 94; Denmark 19. 
Austria 14,589; France 9,549. 


West Germany 12,686; Spain 9,632. 

All to West Germany. 

West Germany 68,7 19, Netherlands 21,292. 
Mainly to France. 


Italy 4,621; Greece 1,859. 
Libya 200; Malta 139. 


West Germany 282; Denmark 26. 
United Kingdom 35; Netherlands 20. 
All to Netherlands. 


Denmark 6,721; United Kingdom 6,658; 
Sweden 1,816; Lebanon 1,458; Arab 
Republic of Egypt 1,453. 

All to Libya. 

Israel 12,261. 

Lebanon 4,405. 

Libya 5,352. 

United States 4,890; United Kingdom 2,202. 

Italy 258,096; Netherlands 230,191; France 
112 925. 

Israel 953; Libya 447. 
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Table 3.—Cyprus: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
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Commodity 1969 1970 
METALS 
Cond including alloys, all formꝶꝶemeeeeꝛ ꝛr hh) 795 1,136 
oppe 
Copper sulfate (including alums) and persulfatee s 956 685 
Metal including alloys, all forms...........-.-...--...-....-...--..-.--.---- 136 178 
Gold including platinum-plated, unwroucht and semimanufactures..... troy ounces.. 15,408 17,520 
Iron and steel: 
Scrapz-- ————————À—— eee 1 id 
Pig iron (including cast iron) and ferroalloy ss 601 818 
JJ Sid cheek ³o.wÜmA• 5Sꝓæd LU Ds ee 32 57 
Sit ðA0A. k eL LC es 85, 664 76,902 
Lead: 
/// ððꝗqq ³ A —— dee 108 196 
Metal including alloys, unwrought and semimanufactur ess 174 263 
Nickel including alloys, unwrought and semimanufactures___.._..-.-.-...-.------.- 5 8 
Platinum group and silver: 
Silver and platinum oreee sss troy ounces. . 758 8,279 
Metal including alloys: 
Platinum PTOUD. coeno es ot ne d do- 23 
IJ c ³˙ .. cr Ai Li eU do.... 96,412 76,210 
Tin, including alloys: 
BD oe nadie ooh ie ⁰wſ d o E ide long tons 98,465 3,640 
Unwrought and semimanufactur es —— do- r 380 282 
Tutanium. r ⁰ aa M M Ed A 69 63 
Zinc: 
Oxide and rſ / ⁰ͥ⁰ͥ⁰ k ͥ Lee 37 18 
Metal including alloys, unwrought and semimanufactureees 475 470 
Other base metals, ore and concentrateſſ LL LLL LLL LL LL Lll LLL lll 2 = 
NONMETALS 
Abrasives, natural, n.e.s.: 
Pumice, emery, natural corundum, et᷑e kk „ 318 
Grinding and polishing wheels and stone....................... LLL. ..- value.. $73,224 $70,140 
BHante and witherite- 22. U VJ eee oa ees nee ru ud Ld ees 483 24 
oor Qj" ³⅛ 4 88 42,374 27,181 
CJ%//%%%ͤ ³ ͥ ⁰ʃ¹ ] / yd ee oe es eae ees ne 873 
Clays and products (including all refractory brick): 
// oe eee ee ie eee ee tee eso ³ y y 4,412 640 
Products: . 
Refractory (including nonclay bricks) .. );) value.. $47,786 $97 , 894 
Nenner tee ð eee do.... $428,876 $555,715 
Diamond, gem not set or strung_-_.-..-_--.------------------------------- do.... $16,774 $10,714 
Diatomite and other infusorial earths. |... gs 
Fertilizer materials: 
JJ] Á———Á———Ó —— € — — —— 22 28 
Manufactured: 
Nitrogenoüs ß e e 42,017 44,713 
FDP ³o i A/ ee y — ea oe 18,446 12,667 
Ü ſꝙÿꝗͤt.ꝙd0 ꝰ ꝰõð˙w ] "——————— Pra Á— 910 863 
Other, nne . dy . suce 25, 884 44, 600 
AMMON 4. 2 coa ecu cu ee et ⁰ y d d LL IU oe 1 20 
ill a R Eaa eS 8 
Gypsum and , eas ß aee a an 869 272 
Pigments, mineral: 
Natural, crude 2.5 ² ͥ A ͥ y dd os eee me e des 282 242 
Iron oxides, FOCONÉGU s Bod v meeGds Cue 19 18 
Precious and semiprecious stones except diamond: : 
vini. em CC A..!!! y ee seas value.. $5,818 $10,222 
Manüfactured ol ß . e Me eau do.... $15,288 $8,794 
Salt and Drino ouo cene ³ ͥ ee d“ sd e ed e EE 4 378 
Sodium and potassium compounds, n. es „ 481 265 
Stone, sand and gravel: 
%%% ͥ ² cee ee ese Se K eee ek ee 702 1,383 
Gravel and crushed e r 8 35 78 
Sand excluding metal bearing 46 24 
Sulfur: 
Elemental, other than colloidal and other-.---------------------------------- 608 1,799 
Sulfur dioxidleꝶꝶꝶ..!.n kk 55 46 
Sulfuric acid, d e % ũrIt ] ff mp EHE e e sence 226 318 
Tale, steatite, J ⁰md 8 115 518 
Other n. e.s. building materials of asphalt, asbestos and fiber, cement 12,283 7,151 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural____-....--.-..---.-..-_-------------------------- 1,716 3,211 
Coal including briquets, all grades-----..--------------------------------------- 181 150 
Coke and h oe ee ⁰⁰dſſddͥ ⁵⁰ 623 218 
Peat including briquets and litteeeee'e:eeu— ü U Un n ꝛn „ 85 12 
Petroleum: 
e ß ud A LE thousand 42-gallon barrels. . 10 Lie 
FFI ͥ ͥ ⁰dddddddddddddſdd/d/ãỹ.—VIgBH 8 do- 1,219 4,024 


See footnotes at end of table. 
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Table 3.—Cyprus: 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


Petroleum—Continued 
Refinery products: 


Gasoline (including natural) ...............- 
Kerosine and jet fue 
Distillate fuel oil .... 


ique uefied petroleum C0000 ĩ A uude 


ricants 


Mineral jelly and wa 
sphalt and bitumen 
Ot er nonlubricants. ..................... 


r Revised. 
1 Less than 14 unit. 


1969 1970 

- -thousand 42-gallon barrels. . 826 869 

e NUMMUS E do 292 412 

7% TEE do 983 962 

CCC do 1,570 1,665 

Jö 8 do- 211 214 

dcs due aiii ar PE do.... 44 48 
JJ; EE EE REST do.... 2 (i) 

ERE EDEN EX O.. r 19 11 
JJV do r 3 (1) 


COMMODITY REVIEW 


METALS 


Chromite.—Hellenic Mining Co., Ltd. 
(HMC), the only chromite producer on 
the island, had another profitable mining 
year in 1971, with production 28.8 percent 
higher than in 1970. Prospecting by an 
independent U.S. company and the Cyprus 
Geological Survey did not produce any 
significant findings. Most of the chromite 
output of Cyprus in 1970 was exported to 
Austria, and, most of the remainder was 
shipped to France. 

Copper.—Cyprus Island Division of Cy- 
prus Mines Corp. (CMC) continued its 
operation of the three open pit mines of 
Skouriotissa, Apliki, and Lefka. The com- 
pany reduced the mining activities at 
Movrovouni mine owing to the depletion 
of high-grade sulfide ore. CMC is report- 
edly undertaking an investment program 
to finance expansion of the company's 
present concentration plant to recover 
copper from low-grade sulfide ores. Known 
reserves of low-grade ore (less than ] per- 
cent copper) are sufficient to sustain a 
concentration program for at least a dec- 
ade, according to officials of Cyprus Geo- 
logical Survey. 

The HMC continued to mine sulfide ore 
from the Kalavasos underground mine and 
the Mathiati and Meni open pit mines. 
Development and exploration work, which 
began in 1970, continued in Kokkinoyia 
copper mine, but no production figures or 
concentrate shipments were reported by 
the yearend. Other small producers, such 
as Cyprus Sulfur and Copper Co. and 
Kambia Mines, Ltd., were actively explor- 
ing for copper or pyrite ore during 1971; 
however, no significant find was reported. 

Total copper production of Cyprus for 


1971 increased over the 1970 output. Cop- 
per-cement dropped 17 percent, copper 
concentrates were up 3 percent, and cup- 
rous pyrite decreased 26 percent. 


NONMETALS 


Asbestos.3—Asbestos production in Cy- 
prus was virtually the same in 1971 as in 
1970. Cyprus Asbestos Mines, Ltd. con- 
tinued to be the most active asbestos pro- 
ducer in the country. Most of the asbestos 
produced in Cyprus during 1970 was 
shipped to Denmark and the United King- 
dom. Sweden, Lebanon, and the Arab Re- 
public of Egypt also received small ship- 
ments. 

Cement.—Demands by the construction 
industry involved in building tourist facil- 
ities spurred production of cement in Cy- 
prus during 1971 to an increase of 14.8 
percent over that of 1970. 

Pyrite—Iron pyrite production de- 
creased 29 percent in 1971 compared with 
that of 1970, due to a drop in copper 
prices and the availability of a large supply 
of sulfur in the international market. 


MINERAL FUELS 


Petroleum.—Exploration for petroleum 
was dormant in Cyprus during 1971.4 The 
last wildcat well, Lefkoniko 1, was aban- 
doned as a dry hole in March 1970. This 
well was drilled in the Tertiary Nicosia 
Basin by Forest Cyprus Corp., a subsidiary 
of Forest Oil Corp. of Bradford, Pa., and 
Industrija Nafte Zagreb (INA), a Yugoslav 
state oil agency, to a depth of 10,810 feet 
before it was plugged and abandoned. 


3 Barklay International Review, London, March 


1972, p. 27 
4Petroleum Times. V. 76, No. 1933, March 


1972, p. 6 
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By the end of 1971, four companies held 
concession rights covering a total area of 
8,440 square kilometers on land and off- 
shore. Forest Cyprus Corp. held 3,315 
square kilometers in the Tertiary Nicosia 
Basin and offshore. A 50-percent interest 
of this concession was granted to INA. 
Offshore Exploration Oil Co. (OXOCO), 
of Philadelphia, Pa., held seven land and 
offshore concessions, covering a total area 
of 3,058 square kilometers. Bounty Oil, an 
Australian company, held a 45-percent in- 
terest in some of the OXOCO's offshore 
rights. Finally, Polyiros Kyriakides, an in- 
dependent Cypriot company, held a very 
small concession of about 22 square kilo- 
meters northeast of Limassol. 

A marine seismic survey, on behalf of 
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OXOCO/Bounty, was completed in the 
early part of 1971 along the northern 
coast of Cyprus. Detailed information on 
the results of the survey was not available 
at yearend. 

The construction of the only oil re- 
finery, Cyprus Petroleum Refinery, Ltd., 
located at the port of Larnaca on the 
southern coast of Cyprus, was completed 
by the end of 1971. The refinery was ex- 
pected to go on-stream at capacity by mid- 
1972. It will have a 13,000 barrel-per-day 
throughput. Shell Oil Co. has 25.5 percent 
of the shares and will manage operations. 
The other partners are British Petroleum 
Co. Ltd., 25.5 percent; Mobil Oil Corp., 
34 percent; and Cyprus Government, 15 
percent. 


Digitized by Google 


The Mineral Industry of 


Czechoslovakia 


By Bernadette Michalski 


The Czechoslovakian economy, not yet 
recovered from the political and economic 
crises of 1968, did not attain most planned 
goals for 1971. Industrial production rose 
by 7.0 percent, falling far short of the 
planned 9.0 percent increase over 1970. 
Capital goods increased by 7.2 percent in 
1971 as compared with 7.9 percent in 1970. 

Significant developments in the mineral 
industry during the year included modern- 


ization activities in major iron and steel 
plants and rolling mills, construction of 
additional production units for mineral 
fertilizers, a record solid fuel output 
mainly attributable to increased mechani- 
zation, and the construction of an interna- 
tional pipeline for transport of natural gas 
from the U.S.S.R. through Czechoslovakia 
to East Germany, West Germany, Austria, 
and Italy. 


PRODUCTION 


Investments in the iron and steel indus- 
try yielded substantial increases in produc- 
tion. Crude steel output increased by 5 
percent bringing total output to more 
than 12 million tons. Output of semimanu- 
factures increased 29 percent, making avail- 


Table 1.—Czechoslovakia: 


able an additional 2 million tons for ex- 
port. 

The solid fuels industry sustained a 
yearly growth pattern of approximately 3 
percent in the last 3-year period. 


1 Foreign minerals specialist, Division of Fossil 


Fuels. 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 1969 1970 1971 » 
METALS 
Aluminum ingot, primary onl))))))))))))) „„ 35,000 31,000 37,000 
Antimony: 
Mine output, metal content tee 600 600 600 
Metu ees c eet a er Siete eee a e eive y ce ne E 1,300 e 1,300 e 1,300 
Cadmium €... oo i , LU LEA ee ees 200 200 220 
Copper: 
Mine output, metal contennn 2222-222 eee r 9,900 4,000 4,800 
IHLOR- o ] ů :: Res ue eld A. Le I eite: 8,900 4,000 4,800 
Metal including secondaꝶ /e 16,441 16,723 17,100 
Iron and steel: 
Iron ore, gross weight... ..... 2 22.2. 222. l.l... thousand tons 1,569 1,607 1,608 
Pig iron (including blast furnace ferroalloys)................- do.... 7,009 7,548 7,961 
Ferroalloys (electric furnace only)) do.... 97 104 122 
lt ⁵ es he Eee do.... 10,802 11,480 12,064 
3 semimanufacture s do 8, 565 9,300 12,000 
Mine output, metal content -----------------------------------—- 6,630 5,680 5,101 
Metal including secondary... / 20,145 17,615 18,000 
Manganese ore, gross weigngn tr 84,000 86,000 e 90,000 
J))!!(õÄ˙Öͥͥͥ]ẽͥ⁵ /ͥ ⅛ .-.. ] o 00d Ü —ͤ !“! Hm: 8 76-pound flasks. 435 4,815 e 7,000 
Nickel metal, primary e... e 800 800 800 
1 7 ENEMIES AG a Ce ate thousand troy ounces. . 1,100 1,100 1,100 
n: 
Mine output, metal content. long tons 155 e 163 e 150 


See footnotes at end of table. 
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Table 1.—Czechoslovakia: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity ! 1969 1970 1971 P 
METALS—Continued 
Tin—Continued 
Metal including secondar / long tons.... 69 64 e 60 
Zinc mine output, metal content tk 10,460 10,250 8,560 
NONMETALS 
ö ͥͥ¹ 0 ⁰⁰àſ ise ce cu eee ce ewes ete dees 7,000 7,500 8,000 
Cement, hydraulic aaI m F— PU, „ thousand tons 6,733 7,401 7,956 
%%% Ä ꝗ Add yd eee eae do 343 367 e 375 
Fertilizer materials manufactured: 
Nitrogenous, nitrogen contenn do 299 324 336 
Phosphatic: 
homas slag, P: O con tn dd 4, 196 3,712 | 331.000 
Other, P2Os content... 22222222 LLL LLL LL L2 2222222222222 .222- 284,650 318,640 , 
BEIGOPSDAE €. o oor ed usua ³ ⁰⁰y ee 8 60,000 80,000 80,000 
Gypsum and anhydrite: 
Cö»öÜ—c a d cii. ck ees thousand tons.. 440 487 e §00 
CB8lcinOed *.. ci oe :: ane etal od do.... 25 25 25 
Lime (quicklime and hydrated lime) ))) do- 2,131 2,148 2,254 
Magnesite: 
%%%ͤũ᷑ eee eb eee dra do.... 2, 200 e 3,000 3,500 
CC11Ü§ĩ§1˙ͤ0mW: uri Ed ee i P Md do- 900 1,100 1,200 
Fill ³Ü¹Ü y mt 88 10, 000 10, 000 10, 000 
Pyrite: 
Gross weight... ..... 2 2 l2 lll ll Lll lll lll lll... thousand tons 357 342 e 340 
Sulfur content ©2222 ee See eo ee do.... 150 144 143 
Ü CMM SH eee ee ee do.... 209 218 e 220 
Stone, limestone and other calcareous..........-...- 2... 2l. l..- do.... 17,034 18,184 19,422 
MINERAL FUELS AND RELATED MAT ERIALS 
Asphalt and bitumen 810,793 858,162 1,007,102 
Coal: 
Binh 8 thousand tons.. 27,068 28,053 28 , 700 
BIOWH.-.Lo oec ete ase e e oases do.... 75,262 78,007 80,200 
| Pair PORDENONE do.... 4,075 3,776 4,100 
J77öÜ . ⁵³˙1öAQAàA ³ÜAw ͥ⁰⁰ m DAL Eas LN do.... 106,405 109, 836 113, 000 
Coke: 
From bituminous coal: 
Mets... ex gcc Heec. do.... 7, 905 8, 269 8,618 
ohhh ³ðV-. ⁵³ð a E a do 29 25 12 
Unspecified õù⁰¹˙iiyAyi ⁰ do 2,108 1, 968 1,897 
Total ture d y iR KL ui erre! do... 10,042 10,262 10,462 
From brown coal_____.__..._.-..---------.--------------- do.... 1,548 1,408 e 1,400 
aue briquets (from brown coal do 1, 308 1, 356 1,366 
as: 
Manufactured, all types. million cubic feet.. 240,174 250, 486 NA 
Natural, marketeecc̃dkkkkki Llc l2 2222222 22222222 do 38,000 232, 000 e 30, 000 
Petroleum: 
Crude: 
Septett! ULL Ud thousand tons 210 203 193 
Converted ¢________________------ thousand 42-gallon barrels. . 1,424 1,377 1,309 
Refinery products: * 
Kerosine- ͥ ²⁵ðr ³7ꝛ ü y do 1,728 1,792 NA 
Diesebol. 52:6: y x eee e en do.... 20,239 21,910 NA 
Lubricants. ........- MM hae ta te E 8 do.... 791 938 NA 


e Estimate. P Preliminary. r Revised. NA Not available. 

In addition to the commodities listed, Czechoslovakia also produces arsenic, gold, feldspar, graphite, 
uranium, a number of additional crude construction materials such as stone, sand and gravel, and other petro- 
leum products such as gasoline and residual fuel oil, but information is inadequate to make reliable estimates 
of output levels. 

2 Excludes output by small producers. 

3 Derived by subtracting reported metallurgical and gashouse coke from reported total coke output. 

4 Data are presented only for those products reported in official sources; insofar as can be deter- 
mined, Czechoslovakia produces a complete range of petroleum refinery products. 


TRADE 


While no details of Czechoslovakia’s 1971 the 1970 exports of those commodities. Ex- 
mineral trade were available at the time of ports of chemical products and fertilizers 
this writing, Czechoslovak sources claimed contributed 4.6 percent of total exports or 
that exports totaled $4,357 million. Fuels, $201 million, increasing by 8.8 percent 
raw materials, and metals constituted over the previous year's exports in those 
about 17.8 percent of total exports or $776 commodities. 
million, about a 4.3-percent increase over Total imports were valued at $4,010 mil- 
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Table 2.—Czechoslovakia: Exports of selected mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 
METALS 
Aluminum: 
Oxide and hydroxid 4,506 4,975 All to Austria. 
Metal and alloys: 
ö; ⅛ð2.- 1,134 702 West Germany 373; Austria 329. 
Unwrought and semimanufactures 12,319 5,816 Austria 1,566; France 1,529; West 
Germany 1,219. 
Chromium oxide and hydrox ide 230 e 
Copper: 
Ore and concentrate 5,865 923 West Germany 723; United States 200. 
Metal and alloys: 
S ³o·¾Xͥ ct eee ous 954 996 West Germany 684; Austria 312. 
Unwrought and semimanu- 
factures______________-___-_- r 3,926 5,933 West Germany 2,642; Poland 2,416; 
Italy 275. 
Iron and steel: 
Ore and concentrate r 18,602 41,395 All to Austria. 
asted pyrite__.._....._._-_._ -__- 6,491 5,901 o. 
Scrap thousand tons 41 47 Italy 36; Austria 7. 
Pig IOD.-— x 88 do- 69 43 Yugoslavia 23; Japan 10; Sweden 6. 
Ferroalloys. ................- do 32 29 West Germany 13; Austria 5; Italy 4. 
Steel ingots and other primary 
form do 289 234 ii Germany 83; Italy 73; Yugoslavia 
Semimanufactures: ? 
Bars, rods, angles, etc..... do.... 1,098 1,215 Poland 163; East Germany 147; 
Yugoslavia 103. 
Plates and sheets do.... 460 528 Italy 95; France 77; West Germany 66. 
Hoop and strip........... do.... 169 191 Yugoslavia 56; Arab Republic of Egypt 
28; Lebanon 22. 
Railway material. do.... 10 16 West Germany 9; Poland 4. 
WNITOL. De ] K tuus do- 51 49 West Germany 13; Hungary 8: Poland 4. 
Pipes and tubes do- 377 387 People's Republic of China 15; East 


Germany 14; West Germany 13; 
Finland 12. 


Castings do- 1 2 Mainly to West Germany. 
M o»ͤ ³· AA do.... 72,161 2,983 
Lead: 
Ore and concentrate 2,501 oe 
Metal and alloys: 
SORD 4. uc caseum Ss 150 160 All to Denmark. 
Unwrought and semimanu- 
facture s 1,356 ET 
Magnesium metal and alloys: 
S coru 8 618 808 Austria 437: West Germany 371. 
aaa Unwrought and semimanufactures 151 1,136 All to West Germany. 
ickel: 
Matte and speisss 10 35 All to Sweden. 
Metal and alloys: 
SCID c c ut sate eee 992 1,153 West Germany 875; Netherlands 237; 
Belgium-Luxembourg 41. 
Unwrought. ...................- 1,602 834 Japan 448; Netherlands 203; Sweden 83. 
Platinum-group metals unworked and 
partly worked value, thousands. . $740 ae 
Tin metal and alloys, unwrought and 
semimanufactures long tons 15 14 All to Belgium- Luxembourg. 
Titanium oxide s 1,484 1,533 Sweden 651; Italy 427; France 235. 
Tungsten: 
Ore and concentrate 386 845 West Germany 214; United Kingdom 131. 
»: Metal, all form 20 ee 
inc: 
Ore and concentrate? ?d d 23,415 21,014 Poland 11,446; West Germany 9,568. 
Metal, scrap only..................- 280 223 All to West Germany. 
Metals, nonferrous n.e.s.: 
Ore and concentrate 7,938 17,325 All to Austria. 
Waste and sweepings of platinum- 
group metals. .. value, thousands $644 $370 All to United Kingdom. 
Ash and other nonferrous base metal ` , 
bearing residues 9,733 10,451 West Germany 5,982; Austria 2,140; 


Belgium-Luxembourg 1,269. 
Metal unwrought and semimanu- 


factures___...-_..-.-..--_..----- 942 533 West Germany 489. 
NONMETALS 
f v eee ee 88 6,226 West Germany 4, 842; Austria 1, 384. 
Cement, hydraulic ___.- thousand tons 209 241 Yugoslavia 201; West Germany 40. 


See footnotes at end of table. 
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Table 2.—Czechoslovakia: Exports of selected mineral commodities 1—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 
NONMETALS— Continued 
Clays and produets: 
Crude: 4 
Bleaching clay 5 thousand tons... 3 
Kaolin 2252 peo mace do.... 57 
Type not specified *...... do.... 840 
Products: 
Nonrefractory... ......- do.... 25 
Refractory .............- do.... 24 
Diamond, gem and industrial 
value, thousands $298 
Fertilizer materials: 
Crude phosphatic ?................- 4,000 
Manufactured nitrogenous .. 20, 878 
Ammonia LL LLL 2 cll lll ee 2,627 
Gem stones, precious and semiprecious, 
except diamond...... value, thousands. . $130 
Graphite- ----------------------- do 340 
Magnesite . thousand tons 352 
Mica worked 37 
Stone, sand and gravel: 
Dimension stone, crude and worked... 734,288 
Gravel and crushed rock 142,649 
i Be a ee cud ce ee 9,928 
AIC Sao oe ae ele 86 4,024 
MINERAL FUELS AND RELATED MATERIALS 
Coal: 
Bituminous :: thousand tons 2, 654 
Fi do 1,248 
Coke and semicoke .....- do 2, 586 
Gas, natural and manufactured (ineluding 
J ͤĩ ĩðͤvKb PNE RUE do- 86 
Petroleum: 
Partly refined oil 
thousand 42-gallon barrels 9,147 
Refinery products: 
Gasoline do 806 
Distillate fuel oil do- 2,672 
Residual fuel oil. do 2,116 
Lubrican tee do- 2 
Other do 613 
Crude chemicals from coal, gas or oil 
distillation :: 61,031 


r Revised. 


1970 


69,224 


Principal destinations, 1970 


All to Poland. 

Poland 47; East Germany 9. 

West Germany 179; Yugoslavia 45; 
Italy 42; Austria 36. 


Yugoslavia 6; West Germany 5; 
Austria 5. 
Sweden 11; West Germany 5; France 2. 


All to Belgium-Luxembourg. 


All to West Germany. 
Canada $69; United Kingdom $33. 
West Germany 139; Poland 77; Hungary 


Italy 32; Yugoslavia 24; West 
Germany 12. 


West Germany 32,999; Netherlands 3,339. 
All to West Germany. 

All to Austria. 

Poland 2,634; Yugoslavia 321. 


East Germany 1,064; Hungary 580; 
Austria 483. 

West Germany 1,202; Austria 39. 

East Germany 796; Romania 618; 
Hungary 308. 


Austria 28; West Germany 9. 
All to Austria. 


Do. 
Switzerland 1,519; West Germany 128. 
All to Austria. 
Austria 14; Yugoslavia 5. 
Netherlands 298; Austria 220; West 
Germany 170. 


West Germany 39,456; Italy 17,417; 
Yugoslavia 5,216. 


1 Because Czechoslovakia publishes only limited data on mineral commodity exports, this table has been 


compiled from a variety of sources. 


Except where otherwise noted, information is from the 1969 and 1970 


editions of the Supplement to the World Trade Annual. V. 1 (East Europe), prepared by the Statistical Office 
of the United Nations and published by Walker and Company, New York. 

? Statisticka Rocenka Ceskoslovenske Socialistické Republiky, 1970 (Statistical Annual of the Czechoslovak 
Socialist Republic, 1971), Prague, 618 pp.; and Statistics of World Trade in Steel, United Nations New York, 


1969 and 1970 editions. 


3 Supplement to the World Trade Annual (see footnote 1) and official Polish trade returns (see footnote 5). 
4 Official Czechoslovakian sources report the export of kaolin alone as follows: 1969—249,000 tons; 1970- 


192,000 tons. These figures are not included in the body of the table because they duplicate in 
sented under the caption Type not specified" which are from the Supplement to the World 


art data pre- 
rade Annual, 


but the latter figures do not include shipments to Poland and East Germany which have been listed separately 


under kaolin. 


s Glówny Urzad Statystyczny (Central Statistical Council). Rocznik Statystyezny Handlu Zagranicznego 


1971 (Foreign Trade Annual for 1971) Warsaw, 1971, 438 


6 Includes kaolin (see also footnote 3). 


Pp. 


7 Hungarian Central Statistical Office. Statistical Yearbook, 1969, 1970. Budapest, 1970, 395 pp. and 1971, 


573 pp. 
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Imports of selected mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum: 
Bauxite and concentrate ? 
thousand tons 
Oxide and hydroxide 2 do.... 
Metal and alloys: 
f serere 
Unwrought?3 ... .. ........- 
Semimanufactures 33 
Chromium, chromite ore and concentrate ? 4 
thousand tons 
Cop 


per: 
Metal and alloys: 
Unwrought 333 


Semimanufactures 33. 


Iron and steel: 
Ore and concentrate 5 thousand tons 
6 


Serap 46... co 8 do.... 
Pig iron! “ do 
Ferroalloys 466 do 
Steel, primary forms 77. do 
Semimanufactures: 7 
Bars, rods, sections do.... 
Plates and sheets. do.... 
Hoop and strip do.... 
MN material.. 18 MT 


Metal and alloys, all forms 3 
Magnesium metal and alloys, all forms 3 
Manganese ore and concentrate 5 

thousand tons... 

Mercury..............- 76-pound flasks. . 
Molybdenum metal and alloys, all forms 

Nickel metal and alloys, all forms 

Platinum-group metals and alloys un- 

wrought and semimanufactures 

value, thousands 

Silver and alloys, unwrought and semimanu- 

faeturee s do 


Tin: 
Oxides. .---------------- long tons 
Metal and alloys, all forms do- 
Titanium oxides. ............... 2... 
Tungsten: 
Ore and concentrate 
Metal and alloys, all form 
Zinc: 
Dust (blue powder) ................- 
Metal and alloys, all forms 31466 


Other: 


Ore and concentrate 
Metal and alloys n.e.8.............-- 


NONMETALS 
Abrasives, natural, grinding stones 


Borates, crude, naturalll. 
Cement 23 


Nonrefrastory MN A 
Refractor // 


See footnotes at end of table. 


1969 


855 


r 96,670 


11,318 
91 


13,275 


247 
2, 542 


1970 


12, 786 


3,780 
4,089 


Principal sources, 1970 


Hungary 273; Yugoslavia 87. 
Mainly from Hungary. 


Austria 734; West Germany 126. 
U.S.S.R. 70,600; Hungary 2,813. 
Mainly from U.S.S.R. 


U.S.S.R. 89; Yugoslavia 10. 


U.S.S.R. 35,800; 
1,800. 

West Germany 2,643; Yugoslavia 1,447; 
Poland 866. 


U.S.S.R. 10,838; India 708; Sweden 481. 
Mainly from Greece. 

U.S.S.R. 784; Australia 5. 

Mainly from U.S. S. R. 

Hungary 8; Poland 6. 


Belgium- Luxembourg 


U.S. S. R. 72; Hungary 8; Poland 5. 

W 283; West Germany 100; Norway 

West Germany 8; Austria 5. 

All from U.S. S. R. 

West Germany 3; Austria 1. 

U.S. S. R. 11; West Germany 6; Yugo- 
slavia 6. 

Mainly from Italy. 


France 1,316; Austria 1,291; Netherlands 


U.S.S.R. 24,900; Yugoslavia 994. 
All from U.S.S.R. 


U.S. S. R. 134; India 35. 

Yugoslavia 899; Spain 580. 

All from Austria. 

West Germany 89; United Kingdom 25. 


West Germany $164; Yugoslavia $40. 
Netherlands $1,151; United Kingdom 
$920. 


NA. 
United Kingdom 709; Netherlands 108. 
West Germany 903; Italy 190. 


United States 833; Portugal 102. 
Austria 1; France 1. 


Belgium-Luxembourg 2,818; Italy 618. 
U.S.S.R. 26,000; Poland 9. 136; Yugo- 
slavia 4, 652. 


Finland 24,667; United States 390. 
Belgium-Luxembourg 69; United States 
42. 


West Germany 92; Italy 91; Austria 89. 
U.S.S.R. 20,875; Canada 2,560. 

All from West Germany. 

U.S.S.R. 457; Hungary 11; Poland 5. 
Yugoslavia 11,276; West Germany 1,877. 


Yugoslavia 3,471; Italy 309. 
Austria 1 395 France 1 358; Italy 217. 
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Imports of selected mineral commodities 1—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 
NONMETALS——Continued 
Diamond: 
G value, thousands 349 3158 ee $101; United King- 
om 
Industrial. .................- do....  3$1,741 $1,017 All from Belgium-Luxembourg. 
Feldspar and fluorspar. ................- 6,310 15,449 France 6,344; Yugoslavia 5,750; West 
Germany 8 ,355. 
Fertilizer materials: 
Crude, phosphatic 5. thousand tons 498 473 All from U.S.S.R. 
Manufactured: 
Nitrogenous, N content 5. do 86 97 U.S.S.R. 80; Austria 13. 
Phosphatic, P;O; content 5. do 828 361 U.S.S.R. 199; Lebanon 12. 
Potassic K: O equivalent 5. do 459 526 East Germany 457. 
Gem stones, precious and semiprecious, 
except diamond...... value, thousands. . $29 $45 All from Netherlands. 
Graphite, natural 3 4. _...--------------- 638 664 U.S.S.R. 421; West Germany 243. 
Ä AAA eee ee 3,441 3,903 All from Poland. 
Lame €. 5 os v e 86 104,519 110, 266 Do. 
Magnes ite. 3,515 e 
Mica worked. ............-......-......- 1 12 All from Switzerland. 
Pigments, mineral, iron oxides. .......... 2,076 1,788 All from West Germany. 
dr. sulfur content of * thousand tons 8 76 U.S. S. R. 40; Yugoslavia 2. 
alt: 5 
))%))))))ͤ aa EEE 40,399 34,839 All from Poland. 
Bie. ks asec r 114,703 121,558 U.S.S.R. 110,100; Poland 11,458. 
Sodium and potassium compounds n.e.s.: 
Caustic 80da...................--,.. 18,907 16,450 Poland 9,678; West Germany 6,350. 
Soda gn c ea 48,124 45,610 i rs 22,700; Poland 18,015; France 
9 
Stone, sand and gravel: 
Quartz and quartzite 1,500 2,450 All from West Germany. 
Crushed stone and gravel............ 2,568 3,291 Austria 1,330; Denmark 998; France 963. 
Dimension stone worked. ........... 535 1,117 All from Yugoslavia. 
C ³oÜ¹AAA ⁰mA y uaa 1,965 zz 
Sulfur: 
Elemental, all forms. thousand tons 267 303  U.S.S.R. 169; Poland 134. 
Sulfuric acid 6667“ 02222 47 90 U.S.S.R. 77; Poland 10; Yugoslavia 2. 
Other, unspecified, crude nonmetals r 430 162 All from Austria. 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black ? ꝶ˖ i 13, 675 16,467 U.S. S. R. 10, 827; France 2,534; Italy 2,044. 
Coal, anthracite and bituminous 5 
thousand Ponce 4,624 4,569 U.S.S.R. 2,688; Poland 1,840. 
Coke and semicoke 3333 81 NA NA. 
Gas, natural 55. million cubic let 31,380 47,371 All from U.S.S.R. 
Petroleum: 
Crude 3. thousand 42-gallon barrels.. 68, 906 72,015 U.S.S.R. 69, 105. 
Refinery products: 
Gasoline do 97 66 All from Yugoslavia. 
Kerosine and jet fuel do 59 14 Yugoslavia 8; West Germany 6. 
Lubricants... ..........- do 337 294 Austria 279; West Germany 7. 
Ohe eos O.. 10 o 
Undifferentiated ? 
thousand tons.. 710,028 10,466 All from U.S.S.R. 
Crude chemicals from coal, gas or oil dis- 
tilationg..: 2222-9259» meos 163 8 


r Revised. NA Not available. 


1 Because of limited Czechoslovakian trade data on imports of mineral commodities, this table has been 
compiled from export data of trading countries with Czechoslovakia. All entries without a source footnote are 


from Statistical 


Annual. V. 1 (East Europe), Walker and Company, New York. 


? Official trade returns of Hungary. 
3 Official trade returns of the U.S.S.R. 


ffice of the United Nations, 1969 and 1970 editions of the Supplement to the World Trade 


4 Statistical Office of the United Nations, 1969 and RO EU of the Supplement to the World Trade 


Annual. V. 1 


1 (East Europe), Walker and Company, New Y 


5 Statisticka Rocenka Ceskoslovenske Socialistké Republiky- 1970 (Statistical Annual of the Czechoslovak 


Socialist Republic, 1971), Prague, 1971, 618 pp. 
* Official trade returns of Poland. 


7 Statistics of World Trade in Steel, United Nations, New York, 1969 and 1970 editions. 
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lion. Fuels, raw materials, and metals con- 
stituted about 25.5 percent of total imports 
for 1971 or $1,023 million, an increase of 
16.7 percent over the previous year. Chem- 
ical products and fertilizers constituted 
about 9.1 percent of total imports or $368 
million, an increase of 10.8 percent over 
1970. 


The following mineral commodity trade 
tables for 1969 and 1970 were compiled 
chiefly from trade returns of other nations, 
listing each country's imports from Czecho- 
slovakia as exports of Czechoslovakia, and 
each country's exports to Czechoslovakia as 
imports of Czechoslovakia. This policy has 
been adopted because of the incomplete 
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nature of official Czechoslovak returns. It is 
believed that this method results in a rea- 
sonable approximation of Czechoslovakia's 
total mineral trade. 

Compiled on the basis of reverse trade 
data, Czechoslovakia's mineral commodity 
exports to non-Communist nations includ- 
ing Yugoslavia were valued at an estimated 
$268 million in 1970, about 18 percent 
above the previous year's level, while the 
country's 1970 mineral commodity imports 
from these countries were valued at about 
$135 million compared with approximately 
$98 million in 1969. 

Mineral exports to the U.S.S.R. were re- 
ported at $113 million? and imports at 
$485 million in 1970. 


COMMODITY REVIEW 


METALS 


Aluminum.—Czechoslovak statistics indi- 
cate that Ziar Nad Hronom, the nation's 
sole primary aluminum plant, is operating 
at approximately one-half capacity. Pro- 
duction based on imported bauxite was es- 
timated at 37, 000 tons of primary metal in 
1971 satisfying about one-third of the 
Czechoslovak requirements for aluminum. 

Iron and Steel.—Investments in the iron 
and steel industry have been focused upon 
the replacement of obsolete furnace units 
resulting in a steady growth pattern in pig 
iron and crude steel production. At mid- 
year a 1,095-cubic-meter-volume blast fur- 
nace of 500,000-ton-per-year capacity was 
blown in at the Klement Gottwald Iron & 
Steel Works replacing two smaller furnaces. 
By the end of the current 5-year plan 
(1975) Czechoslovak pig iron production, 
based almost entirely on imported ores, is 
planned at 8.8 million tons. Increased out- 
put of crude steel is mainly attributable to 
a full-year operation of new furnace units 
at the Klement Gottwald Iron & Steel 
Works. 


Within the framework of the current 5- 
year plan Czechoslovak crude steel output 
should reach 14 million tons by 1975. For 
the most part, production increases will be 
effected by replacement of obsolete fur- 
naces with oxygen converters. Oxygen steel 
accounted for 18 percent of the total steel 
output in 1970. By 1975, 27 percent of the 
total steel output or 3.78 million tons of 


steel will be produced in oxygen convert- 
ers. Steel production by furnace type is 
listed in table 4. 


NONMETALS 


Clays.—Kaolin.—The industry has main- 
tained a steady growth pattern and has 
consistently exported about one-half of its 
annual kaolin production. Construction of 
the Bozicany kaolin processing plant was 
near completion by yearend. Initial plant 
capacity is anticipated at 10,000 tons in 
1972, expanding to 80,000 tons by 1974. 

Fertilizer and Fertilizer Materials.—Ferti- 
lizer production based on imported raw 
materials principally from the U.S.S.R. and 
East Germany satisfied most of the nation's 
nitrogenous fertilizer requirements and 
about half of its phosphatic fertilizer re- 
quirements. Expansion programs outline a 
fertilizer production capacity of 878,000 
tons in nitrogen content, 454,000 tons in 
phosphorus pentoxide content, and 337,000 
tons in potassium oxide equivalent by 
1980. Emphasis will be placed on triple su- 
perphosphates and complex fertilizers rep- 
resenting about 48 percent of total output 
in terms of nutrient content. 


have been converted from U.S.S.R. 
rubles to U.S. dollars at the rate of 1 ruble— 
US$1.11; however, values are probably derived 
by negotiated agreement between the U.S.S.R. and 
Czechoslovakia, resulting in the above figures be- 
ing more representative of a general range rather 
than actual world market price value for mineral 
commodities. 


? Values 
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Table 4.—S2 ient statistics on iron and steel production 


1968 1969 1970 
PIG IRON 
Number of blast furnace ss 19 19 17 
Production of pig iron and ferroalloys: 
Pig iron for steelmaking. ..................- thousand metric tons 6,423 6,537 7,128 
Pig iron for fun,, 8 Occ 446 451 393 
Blast furnace ferroalloys_..._..-..--.-.------.------.-.--- do.... 49 21 27 
Electric furnace ferroalloys. ss do 100 97 104 
Total cick plo ⁵⁵²“deA. ꝛ7ꝛ˙⅛˙nnj. ꝛ˙ꝛ-!e cci ĩðͤ v ̃ͥ t do- 7,018 7,106 7, 652 
Materials consumed per ton of pig iron: j 
Iron ore and manganese ore kilograms. . 361 885 886 
J7J77/õõõõͤĩ³⁰˙üAſuſſãͤſͥͥͥͥ ³³y ⁊ y T v EET eee do- „571 1,538 1,653 
SCE a ce nal i iA LE e KE ce Ld s i ee ce do.... 40 986 81 
CORB. ns ³ ³o1wV⁰ nr ð y ⁰y OU NE E do 637 688 618 
Cl ³o¹ he eee eee ee eee Eu 0 172 164 150 
INGOT STEEL 
Production of crude steel: 
pen hearth. 22... ------------------------- thousand metric tons. . 7,493 7,536 7,841 
PPC ³ðWAUiꝛ ü ⁵ðͤ d ⁰⁰⁰x 0...- 24 225 281 
Fell: ³ð-wdß y pos RE DES do 1,272 1,270 1,344 
Oxygen converter____....._-.-.--....-.--..--------------- do- 1,544 1,771 2,064 
Totalosrccm2teelncc-. uci MM ethic . v.. eee SE do.... 10,555 10,802 11,480 
Materials consumed per ton of crude steel: 
111»;»˙è³oÜ DU LE eee eee eae kilograms. . 632 701 718 
CFRD uc a c RO ee E E NE e 02225 462 392 421 
MINERAL FUELS mechanization and the abandonment of 
d marginal operations. About 90 percent of 
Czechoslovakia’ primary energy con- Czechosloyakia’s 


sumption in 1971 was estimated at 88 mil- 
lion tons measured in standard fuel equiv- 
alent (SFE). Domestic fuels, principally 
bituminous, brown, and lignite coals sup- 
plied an estimated 73 percent of the na- 
tion’s energy requirements. The remainder 
was supplied through imported crude and 
petroleum products, anthracite and bitumi- 
nous coals, coke, and natural gas. By 1975 
projected fuel requirements were estimated 
at 103 million tons of SFE. About half of 
the projected requirements will be covered 
by expanded fuel imports. 
Coal.—Production from collieries and 
pits totaled a record 113 million tons in 
1971, representing a 3-percent increase in 
output since the introduction of the 1965 
industrial reforms emphasizing increased 


total output is derived 
from the Ostrava Karvina field, the North 
Bohemian fields, and the Sokolov field. 
Table 5 shows actual productivity from 
these fields in 1965 and planned productiv- 
ity for 1970 and 1975; however, output 
from these fields exceeded the 1970 plan 
indicating that the planned productivity 
figures may be conservative. 

Major development activity has been un- 
dertaken at the Maxim Gorky sub-bitumi- 
nous deposit in North Bohemia. By 1972 
an estimated 7,000 million cubic feet of 
overburden will be removed to expose a 
380-million-ton deposit averaging 3,381 kilo- 
calories per kilogram. During the 1971-75 
5-year plan the mine output should reach 
an annual capacity of 20 million tons. 


Table 5.—Czechoslovakia: Labor productivity in principal coalfields 


Production Number of Productivity 
(thousand tons) mine workers ! (tons per worker per year) 

Coalfield —ę—ñ—ä— 

Plan Plan Plan 

1965 
1970 1975 1970 1975 1970 1975 

Ostrava Karvina... 222,298 2 22,932 222,946 80,460 60,986 53, 232 277 376 431 
North Bohemia 37,674 44,347 51,300 19,796 19,172 20,356 1,923 2,313 2, 520 
kolov ..........- 17,200 18,164 16,950 7,065 7,289 6,836 2,485 2,492 2,480 


! Includes pit men, open cast miners, maintenance men, administrative personnel, security, and general 


services 


* Production indicator for calculating productivity at Ostrava Karvina is the net output indicator while in 
other fields the indicator of salable output for the whole coalfield is applied. 
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Gas. Manufactured and Natural.— 

Czechoslovakia produced about 250 billion 
cubic feet of manufactured gas equivalent 
to 131,250 billion British thermal units 
(Btu). About 60 percent of the manufac- 
tured gas output is consumed by industry 
and most of the remainder is consumed in 
domestic heating. Production of natural 
gas in 1971 was estimated at 30 billion 
cubic feet (29,700 billion Btu). Natural 
gas imports from the Soviet Union deliv- 
ered via the Bratstvo pipeline were esti- 
mated at 55 billion cubic feet (49,500 bil- 
lion Btu). Added pipeline facilities will 
enable Czechoslovakia to transport Soviet 
natural gas at a rate of 280 billion cubic 
feet annually by 1980. 

Construction was undertaken late in Jan- 
uary on a pipeline of 990-billion-cubic- 
foot-per-year capacity connecting natural 
gasfields of the U.S.S.R. with consuming 
centers in Czechoslovakia, Austria, Italy, 
East Germany, and West Germany. The 
pipeline crosses Czechoslovakia about 1,000 
kilometers. Midyear reports indicated that 
construction was behind schedule princi- 
pally because of delays in equipment ship- 
ments, labor shortages, and the adoption 
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of time-consuming manua] welding tech- 
niques. Apparently the difficulties were 
overcome by yearend as the completion 
dates were reconfirmed as January 1973 for 
the line to Austria and Italy; April 1973 
for the line to East Germany; and October 
1973 for the line to West Germany. 

Petroleum.—Domestic production  de- 
rived principally from fields in South Cen- 
tral Czechoslovakia averaged about 35,863 
barrels per day supplying about 17 percent 
of the nation's refinery feedstock in 1971. 
The bulk of Czechoslovakia's crude re- 
quirements are imported from the Soviet 
Union. The Druzba (Friendship) pipeline 
transported an estimated 215,000 barrels 
per day of crude to the Slovnaft and Za- 
luzi refineries in 1971. While the Soviet 
Union will apparently continue to be 
Czechoslovakia's principal source of crude 
oil, at least 150 million barrels of crude 
wil be imported from Iran during the 
next 10 to 15 years. An agreement was 
under negotiation with Nigeria whereby 
Czechoslovakia will accept crude oil in 
payment for technical assistance rendered 
to develop the Nigerian petrochemical in- 
dustry. 


Digitized by Google 


The Mineral Industry of the 
Arab Republic of Egypt 


By Roman V. Sondermayer ! 


During 1971 the mineral industry of 
Egypt was of modest significance to the 
country's economy. The petroleum sector 
remained the most important segment of 
the industry. Output of nonmetallics 
ranked second in mineral value. The focal 
points of Egypt’s mineral industry were 
planning for the construction of an alumi- 
num plant at Haj Hammadi and a ferro- 
silicon plant at Idfu, the construction of 


the Helwan iron and steel complex, the 
development of phosphate deposits near 
Abu Tartur, and exploration for hydrocar- 
bons in the Western Desert. In addition, ex- 
ploration for other metals and nonmetal- 
lics continued throughout the year. Most 
of the exploration was conducted by ex- 
perts from the U.S.S.R. However, no signif- 
icant discoveries were announced during 
the year. 


PRODUCTION 


During 1971 there was no general overall 
trend in production of minerals in Egypt. 
Certain commodities increased in produc- 
tion whereas others declined. Productivity 
remained modest. Technology from the 
U.S. S. R. was dominant in the country. 
Most large projects recently constructed in 


Table 1.—Arab Republic of Egypt: 


Egypt were built with the assistance of the 
U.S.S.R. or other countries with a Commu- 
nist regime. Table 1 shows production sta- 
tistics for mineral production in recent 
years. 


1 Petroleum engineer, Division of Fossil Fuels. 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


METALS 
Iron and steel: 


Iron ore and concentrate 
Pig AT OW nude m noc (k ĩ ß 8 
Crude stegel*- 2-2. su Rue ue d M ad 
Manganese ore and concentrate 
Titanium, ilmenite concentrate, gross weight. 


NONMETALS 


Bee 5 vermiculiteꝛꝛs 


Feldspar, eru de 


Fertilizer materials: 


Crude phosphate rockl4l‚‚l‚‚‚‚‚‚‚‚‚d 2... ...- 


Manufactured: 


Nitrogenous.`.-.---------------------------- 


Phosphatic: 


Thomas slag-__----------------------- 
Super phosphate 
Gypsum and anhydrite, crude- ed 


See footnotes at end of table. 


1969 1970 1971 » 
-  - thousand tons 460 451 e 500 
FFC do 423 e 450 e 460 
353 do 490 500 500 
F do.... 4 4 e4 
C 204 "M me 
JJC 449 e 450 
JFF ) 215 E 
- - -thousand tons 3,613 3,686 e 3,800 
3 do 928 975 e 1,000 
CE te os Be EDS 78 ,000 22 ,441 e 80,000 
COPA VU CENA 900 2,8926 e 2,500 
;!!! RENT 3,000 1,737 e 2,000 
-- -thousand tons 660 716 e 750 
5 do r 418 387 e 400 
ia his ae Dens do.... 844 411 e 420 
S do 39 22 e 20 
ö do- 470 e 500 e 500 
JJ 8 200 200 e 200 
thousand tons 385 444 e 500 


Ld 
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Table 1.—Arab Republic of Egypt: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1969 1970 1971 » 
NONMETALS—Continued 
Stone, sand and gravel, n.e.s: 
Basalt eos NEL thousand cubic meters. . 8 ,420 NA NA 
Doerr x e eee thousand tons e 70 85 NA 
GI 8 thousand cubic meters. . e 30 14 NA 
))))! een Risa en cess E LLL ipu. do- 1,500 1,600 NA 
Limestone and other calcareous, n.e.s__......-..------------ 0 — 4,300 5, 650 NA 
J/)0ôö;']])tftſſdffffff...d y LEE A 13,000 NA NA 
Sand, including glass sand thousand cubic meters 2,825 NA NA 
Sand ³ðÜAA ⁰¶⁰yd do- 75 NA NA 
Sulfur, elemental, byprodu ek —U³e⁴)•ꝛd lll 222.2 .-- 500 e 650 e 650 
Talc, soapstone, steatite and pyrophyllite.............................- 4,300 6,487 e 6,500 
MINERAL FUELS AND RELATED MATERIALS 
COG) terete cu ee cece k- Rd A E e cease thousand tons 4 T: "- 
Coke: 
Oven and beehive. e „ do.... 312 e 320 e 320 
Gashouse and other low temperature do.... 35 e 30 e 80 
TOUR: coils eitcac2cscRi lcu E ⁊ IUE do.... 347 e 350 e 350 
Gas: 
Manufactured, all types do- e 30 e 30 e 30 
Nini!!! e EESES 5 million eubie feet 2,507 e 3, 000 e 3,000 
Petroleum: 
e onde ete seceded thousand 42-gallon barrels. . 89,598 119,165 101,898 
Refinery products: 
iru Pe d 3 ³ ⅛VAͥ ³Ä.6A Ha i 3, oF 4,207 NA 
Lir REM et oboe ⁰⁰ eos 9 4 
N ³o yd saws EE EE do- 3, 294 3,997 NA 
Distillate fuel olal“è“.ſ d „„. do- 8 633 4,122 NA 
Residual fuel oil. ................. 2-2 2. L LL 22.22 l l2... do.... 9,850 10,814 NA 
GM... ⁵ðüd/ſ ⁰ d 8 do- 404 563 NA 
Refinery fuel and losses do.... 1,264 e 1,422 NA 
C“(död??ss ³ A= AA E do.... 22,337 » 25, 125 NA 
e Estimate. p Preliminary. r Revised. NA Not available. 
1 Revised to zero. 
Table 2.—Arab Republic of Egypt: Exports 1 of major mineral commodities 2 
(Metric tons unless otherwise specified) 
Commodity f 1969 1970 
METALS 
Aluminum, including alloys, semimanufacture sss 1 887 
Copper including alloys, semimanufactures..__.........---..-------------------- 87 100 
Iron and steel: 
Roasted cõÜ·i ⁵ LL ede E 992 x 
Pig iron, sponge, iron and steel powder 4,545 4,391 
FI! ER cc ce et REC 8 41,919 7.787 
/// ⁰ðꝗydpd ⁰⁰ 16,163 40, 830 
ripe including alloys, semimanufactures. |... 2222-2 2222 l LLL LLL L2 2222222 .22-2- 27 A 
er: 
Nonferrous ores and concentrates, n. e. R 1 a 
Ash and residues bearing nonferrous metals, n. e. 246 80 
NONMETALS 
Abrasives, natural, grinding stones 15 oe 
Asbestos crade- o ron a «ðAn. ] — .eu eee as ee y Liu os hae as a 9 
COMOCN GS csse osu ae eae ahve oa ae eee d eat 819,791 946,128 
CNA aoe Peele ens ee Doe sh eet ß y ⁊ę yy y zx 100 
Clays and products: 
lays, crude n.G.8- d uu LI CLE s UE LEE 543 Des 
Products: 
Refractory (including nonclay bricks) )))) 1 29 
None ]ð x 4,004 952 
Diamond: 
67 Mc a e v carats __ 508 
Industrial 22 5 2: ⁰iß̃ß e ̃ ĩ ea 8 do.... 19,178 10, 662 
J! ↄĩiſ ³ 00ddfſfddſdddſſdſſddſꝗdſ½i :::. tat TEL 25 22 
Fertilizer materials: 
Crude, phosphatic. ...... 22222222222 - 2 L2 LLL LLL 2222222 s22222s222222222- 409 , 523 319,299 
Manufactured: 
] ⁰ð»⁵ſã d ³ LEE eee zz 1,150 
Phosphatic, Thomas sla ggg 39,102 98,016 
l ð -ͤAyſ / ſͥ J laden sei a ee 45 3 
/// ũ ͥ POTENTI" 1,945 778 
J)) alu cu Ua M LE uU LL EU ne DE 41,080 60,532 
Stone, sand and gravel: 
Dimension stone, crude and worked) 763 22 
Quartz and quartzite: ..— .—-. nh za 8,600 
Gravel and crushed rokkkk kd 401 2s 


See footnotes at end of table. 
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Table 2.—Republic of Egypt: Exports 1 of major mineral commodities 2—Continued 
(Metric tons unless otherwise specified) | 


Commodity 1969 1970 
NONMETALS—Continued 
Sulfur, sulfuric acid___...........---- 2 eee 50 46 
III ³·¹ ² ³ Addſdſſſſ/ͤ ͥͥͥ y la E E 2,530 412 
Other nonmetals, n. e. .: 
Crude: 
Meerschaum, hr AED NEU ae 1 uis 
Otho MENO MPO DOE" 4 2 
Slag and ash, H.G8. o oe loue cce epu Soke een VeL y en ses cA 43 m 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural. ........................ LL. L LLL LLL lll Lll eee 328 E 
Coke and ↄ h ³ ꝙ⁰.ü ⁰¼p g E ME E 19,843 "m 
Peat, including briquets and littTeeeeeerrrrſrrrrr 50 i 
Gas, hydrocar on: 
Natural ͥ⁵²i1.]¹˙¹¹ʃͥ¹rr ]6»˙dã. dd DEM ITE CU M EE 190 180 
Petroleum: 
Crude... . ß thousand 42-gallon barrels.. 10, 912 24, 826 
Partly CG 2 eet y see LAU LL EAE do 2c 
Refinery products: 
Kerosine Aar do r 280 177 
ae SOO) OU Ep t x E do r 782 186 
Nonlubricating oils, n. e. do 1,078 29 
Liquefied petroleum a ea EIER y v YE do EE 2 
Petroleum eke do- 136 7 
öé1qrQààà2à2IUE ß . ß in aet do 2, 276 401 
r Revised. 


1 Includes re-exports 
2 From the Central Ageney for Public Mobilization and Statistics. July 1970 and October 1971. 


Table 3.—Arab Republic of Egypt: Imports of mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 
METALS 
Oxide and hydroxide...........................- LLL LLL LLL LLL LLL LL l.l. l.. 267 96 
DOPOD fete EC dd AA O E A A 4,578 4,898 
Unwrought and semimanufacturemmꝛwsmwnn 1,262 1,114 
Arsenic, trioxide, pentoxide, and acillllOOVss 22 
Chromium oxides, and h hydroxides PUE Feo A EA ERT DEM ERIT UNE 8 5 26 
Cobalt oxides, and hydroxides NUR aS eas Lach tee hh A 42 2 
Copper: 
———— À————— ⁵³ðV — Nae Her 1,809 1,484 
Metal including alloys, all form za LL cll eee 393 664 
JJ N E Nr Wc Pr Op ET troy ounces.. 685 1,170 
Iron and steel 
Eod S E ie St ee A eeeeee sed 59 , 883 4,582 
etal: 
S89J»öÜõ—·ʒ.].!.n ]² ñ .. — vd —Ó—— ——á 32,310 9,664 
Sponge iron, powder and shot t.. Lll. lll l.l... -- 155 87 
Spiegeleisennnunununununununnrtr-: eee eee 52, 776 42,208 
0 ò e eae eco awe bie % ĩͤĩ ĩͤĩ ĩͤĩ 88 6,279 485 
Steel, primary form e ER 8,718 11,148 
Semimanufacture sss 136, 028 204, 158 
Lead: 
, ß ß dd a LU es 549 707 
Metal including alloys, all form — ꝛ—ꝛ : „««„%ũ: 8, 134 4,897 
Magnesium metal unwrought and semimanufacturee sss NA 860 
Manganese: OXIGGR P EE ee EE E E E TE EE E 1,346 965 
ercury EECA EN T EAEE ⁵ pee PEA CM EE E A ETA 76-pound flask.. 58 128 
Moly num metal including alloys, all form —ͤ— knn 8 4 
1 
Matte, speiss, and similar materials — JC QC CE 19 2 
Metal — alloys, semimanufacturesʒu;tũ „ 9 38 
Platinum grou silver: 
Waste an sweepin IEE EEEE EE â wÜw t ee re 8 troy ounces.. 482 2 
Metals, including alloys: 
Platinum.......-.- ccc cere rese eec ccc snc ecc cse ca eee eee do.... 64 (2) 
Silver, unwrought and semimanufactures. .......... thousand troy ounces.. 93 48 
ni arth compounds including thorium and uranium compound 4 ae 
OMA ae eg Nis lia long tons 6 10 
Metal including alloys, all forms_____.........-....._----.----------- do 289 621 
Titanium hh, dede 584 591 
TUN Woi- oc cda du lla c ue uuu cte Led ULL DL 88 ] 1 
Uranium and thorium and their alloys. ........-...........-.---------------+---- 95 24 


See footnotes at end of table. 
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Table 3.—Arab Republic of Egypt: Imports of mineral commodities 1—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 
NONMETALS—Continued 
Zine: 
Oxidel = So ß e ee ee ee 292 884 
Metal including alloys, all forms_....-..-------.----------------+------------- 2,740 8,527 
Other: 
Ore and concentrate, n.e.s__......-....-.------------------~---------------- 7,367 2,804 
Metal, including alloys, all forms: : 
Pyrophoric alloys (including ferrocerium)...............................- 1 (?) 
Base metals, including alloys, all forms, n. e. 41 2 
NONMETALS 
Abrasives) natural, 6.822 ðiſj ⁵⁵ ͤ Sade k-; eu eee deste EE 45 146 
VJ ³¹ à...ũſ ⁰ y . eee E 2,717 6,609 
Boron materials, oxide and acid 23 8 
ement.-2c2selzceszótessu E ]%⅛˙ð ß ] ð d ⁰⁰ y d esee iu Ee 2,889 717 
eril Ge :dDQ ...... 88 355J%J,öÜ m E 
Clays and products (including all refractory brick): 
Crude eee ð d ᷣĩ ñ ⁵ũ TH yd y AE a d ama E Ed 5,178 9,443 
Products: 
Refractory (including nonclay bricks) )))) 11,806 11,541 
NOonFe[FACLOIV. 2- ß e e E T 6 11 
Diamond not set or strung. --------------------------------------- Adr carats. . 90 E 
Diütomile. o uclu da emechiRo . 8 ———— ———— aaa 8,466 1,786 
NKeldspar hdd -mHh pe SE M xd Mid c 417 84 
Fertilizer materials: 
Crude: 
NIUOSODOUR.. ß ß ß e eeu EE 30 22 
Phospbatie >- 2.222 seco ee ⁰ 5-m q ee eee seus toca esa ze 1 
P ² ² ⁵ VVV ↄ ee tL bitis xcd cured ede eE E 7,385 (2) 
Manufactured: 
Nitrogenous 2.62525 oooh ee ee i d ee eee 287 ,176 198 , 769 
Other including mixed.__......-.-.--._.-.----..---------------------- 20 1 
AMMONIA oc ne Ss oe rcu. oda exe ee ace cece 28 68 
Graphite; natural. ...222- 222252950 se é... ud ire Rer a EM S AN DE 157 107 
Gypsum and plasters cce nA dddddddddVddddĩ ces 335 (2) 
Dane 9226 as ee aaa : : a ß. a A ES NA 42 
NM; ³ ³ Set aaaea c — ———X— € 916 3,422 
Mica, including worked. ___._..-..---.--.------------------------------------- 56 36 
Pigments, mineral, natural, crude._......-.-----.------------------------------- 769 841 
Pyrite, Unr0asteg -o cs ak Add ⁊⁊¼mꝛ mtr ³ 8 26,978 47,514 
1 ]²⅛²ƷꝰAu . d m . A —— 15 28 
Sodium and potassium compounds, n. e. s.: 
Tf UU TTA ͤ · AA (€ — 47, 25g 20, 056 
Caustic potash, peroxides of potassium or sodium 192 802 
Stone, sand and gravel: ws 
Dimension stone, crude and worked z 57 43 
Delli... A —— 38 48 
Gravel and crushed rok «4«õ444«„„ͤ „ 53 Zü 
Quartz and quartzite_._....----------------------------------------------- 211 41 
Sand (excluding metal bearing) -....------.------.-------------------------- 452 850 
ur: 
, v . ees eee cect eke ed LE 41,219 55,348 
r ³⅛·¹⁰¹1. a ead d d RUE eee 39, 424 435 
ett AdꝓddddꝓdZddddddddddddddſdͥͤ d E 10, 239 6,351 
Dae, ie Addddddddddͥͥæꝙoͥͥ / ſſy . Ee ee 26 11 
Other nonmetals, n. e. s.: 
%% ↄ Ü˙Üͤ ] %ͤ h yd 406 68 
Oxides, hydroxides and peroxides of barium and strontium m 2 30 
Bromine, fluorine and iodinn aaa LLL LL LLL ͤ„ũõ l.l... 5 4 
Metallurgical residues, not containing metals NA 29, 435 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural................ 2 . LLL LLL Lll LLL eee 5,975 44, 505 
Coal and briquets: 
Anthracite and bituminous coalsss «4 491,660 466,052 
Briquets of anthracite and bituminous calls. i (2) 
Lignite and lignite briqu et „„ 8 = 
Coke and S6mlcok @ aeons eo ³ ee ee ee caca Ee 72,378 33, 905 
CC!ôÜͤ—ꝗ].))Gſſſſſͤͤ CEPIT" y 68,051 98,087 
Hydrogen and Tare . ð ᷣ dd ³ A d Me EE. e. 37 16 
Peat including peat briquets and litteeeeee”eeeenrrõrnrnrnrnrnr «44 1,811 1,248 
Petroleum: | 
e t e Ea de thousand 42-gallon barrels. . 6,868 8.075 
Partly refined 2. 2. ie i Dod ee oa ³ do- 14 
Refinery products: | 
C ³˙¹iWi ·˙Ü¹ n ee wee 42-gallon barrels. - 17 32 
Kerosine and jet fuel thousand 42-gallon barrels. . 2,169 3,255 
Distillate fuel OM .d see do- 2, 963 5,044 
Ran ee oa ae m E eee ee wee do.... 4,938 6,264 
(;! a luce ͥͥſſſſͥ y y do- 351 736 
%%%f )))) ⁰x . 8 "RS 1,096 1,988 
c Eme LL do.... 11,529 16,719 
Mineral tar and other coal-, petroleum-, or gas-derived crude ehemicalRs 932 74 


NA Not available. 


1 From the Central Agency for Public Mobiliz ation and Statistics. July 1970 and October 1971. 
2 Less than 4 unit. 
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TRADE 


During 1970, the latest year for which 
complete data were available, Egypt's for- 
eign trade remained at the same level as 
in the past. Petroleum and products re- 
mained the principal trading items. Im- 
ports of coal and metals continued. In ad- 


dition to petroleum, nonmetallics repre- 
sented the bulk of the country's mineral 
exports. Communist countries remained 
the largest trading partners. 

Tables 2 and 3 give details on foreign 
trade of Egypt. 


COMMODITY REVIEW 


METALS 


Aluminum.—The U.S. S. R. will supply 
Egypt with a 100,000-ton-per-year alumi- 
num electrolytic plant at an estimated cost 
ranging from $90 to $120 million? The 
new plant will be located in the Haj 
Hammadi region of Upper Egypt. Con- 
struction is to start in 1974. The Aswan 
Dam hydropower plant will provide the 
necessary power. No statements were made 
on the source of alumina for the smelter 
or on where a yearly surplus of 75,000 tons 
of aluminum will be marketed. 

The project was originally agreed to in 
July 1969, and the agreement was ratified 
by legislatures of both countries in 1970. 
The final step for construction was taken 
when a protocol was signed in Cairo in 
the spring of 1971. 


Iron and Steel.—Expansion of the Hel- 
wan iron and steel complex continued in 
1971. Plans are to expand steel output of 
the Helwan complex of 1.5 million tons of 
steel per year by 1975. In addition to work 
on two new blast furnaces, under construc- 
tion or in trial production were a third 
coke battery, a new sintering plant, a steel 
convertor section with continuous casting 
units, and additions to the rolling mills 
and ancillary units. The railway connect- 
ing the 200-million-ton medium-grade ore 
deposit at Bahariya Oasis with the com- 
plex was near completion in 1971. 


A contract was signed in August with 
the U.S.S.R. to build a ferrosilicon plant 
at Idfu with a capacity of 28,000 tons of 
ferrosilicon per year and at a cost equiva- 
lent to $2 million. The plant’s output will 
be used to meet the requirements of the 
iron and steel complex at Helwan.3 


Titanium.—Egypt has large deposits of 
black sands which have a low content of 
TiO g. The extraction to date has proved 
uneconomical and the plant of the Egyp- 
tian Black Sand Co. has been closed since 


1968. The reserves of the black sands in 
the region were reported at 15 million 
tons. Recently the Government of Egypt, 
with assistance from the U.S.S.R., an- 
nounced plans to resume production and 
to upgrade the Nile’s black sands and de- 
liver beneficiated ilmenite, titanium metal, 
and Tio, pigment. However, realization of 
the plans depends on the future require- 
ments of the Communist countries, where 
most of the output will be marketed.4 

Other Metals.—During 1971 an extensive 
exploration program for various metals 
was conducted. Soviet experts participated 
in most of the activities. Preliminary re- 
sults indicated the presence of minerals 
that may be of economic value. Copper 
and molybdenum were reported at Hamr 
Akarim and Hemshik; uranium and mo- 
lybdenum, thorium, columbium, beryllium, 
lead, and rare metals at El Naka and iron 
ore and titanium at Wadi Madi.5 


NONMETALS 


Fertilizer Materials.—With the assistance 
from Communist countries, plans were 
drawn to expand two phosphate plants 
and build three new ones. Four of the 
projects are in Egypt's Fastern Desert, not 
far from the Red Sea. The fifth, the most 
important one, is west of the Nile Valley. 

The deposit at Abu Tartur is located in 
the Western Desert of Egypt in rugged 
country between Dakhla and Kharga Oasis. 
The Abu Tartur plateau is oval in outline 
and is bounded by rough topography on 
all sides except in the northwest, where it 
merges smoothly into the plateau which 


2 Where necessary, values have been converted 
from Arab Republic of Egypt pounds (Ef) to 
U.S. dollars at the rate of E£1.00—US$2.80. 

3 U.S. Embassy, Cairo, Egypt. State Department 
Airgram A-17, Sept. 17, 1971, p. 3. 

* Industrial Minerals. No. 43, April 1971, p. 


5 Federation of Egyptian Industries (Cairo, 
Egypt). Yearbook for 1970 and 1971. Pp. 5-204. 
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forms the central part of the Western De- 
sert. The phosphate overlies colored sandy 
clays, and ranges in thickness from 20 to 
50 meters. There are two layers of ore. 
The content of calcium phosphate ranges 
from 51 to 61 percent. The preliminary 
development project indicates an annual 
production of 10 million tons of run-of- 
mine ore. The salable ore will be reduced 
to 7 million tons of 72 percent of calcium 
phosphate content. The project calls for a 
total investment of $200 million, of which 
about $55 million will be spent on the 
mine, beneficiation plant, equipment, re- 
search, design, and testing. The rest of the 
investment will be spent on the construc- 
tion of a 520-kilometer-long railway line 
from Abu Tartur to Quseir on the Red 
Sea, the extension of powerlines from Haj 
Hammadi on the Nile to the industrial 
site on the plateau; the expansion of the 
Quseir port on the Red Sea; the drilling 
for water wells in the Karga-Dakhla area, 
with a pipeline to bring the water to new 
industrial facilities in Abu Tartur; and the 
construction of a housing center for 3,000 
workers in the vicinity of the project. The 
U.S.S.R. is financing geological exploration 
in the area and specialists from the 
U.S.S.R. are making feasibility studies on 
the economic aspects of the Abu Tartur 
phosphate project. The beginning of oper- 
ations in Abu Tartur was tentatively 
planned for 1979. 


The Hamrawein phosphate deposits are 
estimated at 36 million tons of low-grade 
ores. Four mines and a 600,000-ton-per-year 
concentration plant were under develop- 
ment and construction at yearend. Special- 
ists from Romania are financing and man- 
aging the project. 

The third project involves the Safaga 
(Mohamed Riad) phosphate rock mine on 
the Red Sea and aims to increase produc- 
tion to 180,000 tons of 62 to 65 percent 
phosphate. Studies for accurate estimates 
of the Safaga deposit reserves were under- 
way. 

The Nile valley Mahamid Gharib proj- 
ect, which is related to the development of 
the new phosphorus complex, is part of a 
group of significant activities in the field of 
fertilizer resources development. Produc- 
tion is expected to start in 1975-76 at an 
annual rate of 1.4 million tons. During 
1971 activities related to the Mahamid 
Gharib project were limited to the assess- 
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ment of reserves and the design of mines 
and the plant. 

Kaolin.—The work on the Kalabash ka- 
olin deposits, 110 kilometers southwest of 
Aswan, was limited to the evaluation of 
reserves during 1971. The new deposit. is 
important because all other kaolin deposits 
in Egypt are located in the occupied terri- 
tory in Sinai. 

Salt.—Production of salt at the Mex fa- 
cilities was modernized during 1971 and 
production is expected to reach 0.5 million 
tons per year by 1972. In addition, new fa- 
cilities for crushing up to 160,000 tons of 
salt per year were under construction and 
new salt storage facilities will be built in 
1972. 

Other Nonmetals—Egypt produced a 
number of nonmetallics during 1971, but 
the economic significance was modest and 
limited only to the domestic economy. Ex- 
ploration and development activities were 
concentrated on dolomite at Abu Rawash, 
gypsum at Amidi, marble near Assuit, and 
silica close to Idfu. Silica tests with ores 
from deposits near Idfu, which were con- 
ducted in the U.S.S.R., proved that the sil- 
ica was suitable for use in the phosphorus 
industry. 


MINERAL FUELS 


The Egyptian position with regard to 
energy sources used in the country re- 
mained the same as in the past. Domestic 
and imported petroleum refinery products 
represented the bulk of fuels produced and 
consumed in Egypt. Egypt had no produc- 
tion of coal; all its coal requirements were 
covered by imports in 1971. 


Natural Gas.—During 1971 Egyptian au- 
thorities were examining the possibility of 
using the natural gas from three gasfields, 
Abu Qir, Abu Madi, and the recently dis- 
covered Abu Gharadig, which are presently 
out of production. 

Western Desert Operating Co. 
(WEPCO), an equal partnership between 
Amoco U.A.R. Oil Company (AMOCO) 
and the Egyptian General Petroleum Com- 
pany (EGPC), found natural gas in an 
Abu Qir well, about 6 miles northeast of 
Alexandria in 1965. WEPCO has with- 
drawn from the venture and EGPC was 
making feasibility studies for using gas 
from the well to fuel powerplants in Alex- 
andria. The partnership Agip and EGPC 
found natural gas at Abu Madi in the 
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North Delta (Nile) in 1967. In 1971 an 
Agip subsidiary signed a contract to build 
a gas treating plant and use the gas for 
production of fertilizers. Details for the 
project will be worked out in the near fu- 
ture. 

The extent and the significance of the 
Abu Ghardig gas were not determined at 
yearend. If further exploration confirms 
the first results, the gas may be used in 
Cairo. A 250-mile pipeline is planned to 
deliver the gas to Cairo and vicinity. 


The associated gas from fields in the Gulf 
of Suez is far from markets and has been 
flared since the beginning of oil produc- 
ton. Preliminary studies were underway to 
determine possibilities of marketing the 
available gas. Some plans about liquefying 
Gulf of Suez gas were being considered. 


Petroleum.—Although production from 
the offshore El Morgan field in the Gulf 
of Suez, the major field in the country de- 
creased significantly, the Gulf of Suez re- 
mained the principal oil-producing area in 
Egypt. The intensive exploration in the 
Western Desert of Egypt in the vicinity of 
the Libyan border brought in discoveries 
of two new oil fields. Abu Ghardig field 
was discovered by WEPCO and the Yid- 
ma field by Phillips Petroleum Oil Com- 
pany (Phillips). The Government of 
Egypt maintained favorable conditions for 
foreign investments, and the latest infor- 
mation available from the Egyptian press 
revealed some optimistic targets for the 
countrys petroleum industry. Reportedly, 
to reach oil production of 1 to 1.2 million 
barrels per day by 1982, an investment of 
$1.15 billion will be necessary. The greater 
part of these large investments required 
has to come from foreign sources because 
it is difficult for a war-oriented economy in 
a developing country to generate financial 
resources adequate enough to develop a 
petroleum industry at such speed. 


During fiscal year 1970-71, the latest 
year for which data were available, the 
output of crude oil was 330,000 barrels per 
day. About 275,000 barrels per day came 
from the offshore El Morgan field. Another 
30,000 barrels per day was produced from 
the state-owned General Petroleum Com- 
pany (GPC) oilfields located onshore on 
the African side of the Gulf of Suez. The 
fields in Sinai (Balyim and others) were 
occupied by the Israelis and no data on 
their performance were available. 
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The El Alamein oilfield, the only field 
producing oil in the Western Desert of 
Egypt, added another 25,000 barrels of oil 
per day to the total crude oil production 
of Egypt. During the 1970-71 fiscal year 
the petroleum industry employed about 
29,000 persons. Total capital investments in 
the industry were equivalent to $834.3 mil- 
lion. The foreign capital share totaled 
about 17 percent, or an equivalent to 
$148.1 million. The closure of the Suez 
Canal makes the exports of Egyptian crude 
difficult. Most of it is produced south of 
the canal in the Gulf of Suez and has to 
be transported around Africa to reach Eu- 
ropean and Mediterranean markets. Conse- 
quently, Egyptian crudes were sold at 
prices below world market prices in order 
to remain competitive. 


At the beginning of 1971 there were 11 
drilling rigs in operation and most of their 
activities were concentrated in the Western 
Desert where two new fields were discov- 
ered. 


With the third well drilled on the struc- 
ture, AMOCO in partnership with EGPC 
announced a discovery at Abu Gharadig, 
about 160 miles west of Cairo and about 
57 miles south of the El Alamein oilfield. 
The well has two pay zones. The shallower 
sands at about 9,057 feet flowed 41° API 
with 0.38 percent low sulfur crude at a 
rate of 3,175 barrels per day through a 1^" 
bottom-hole choke. The second zone at 
9,607-9,693 feet (Upper Cretaceous) flowed 
about 3,840 barrels per day of crude (37° 
API also with low sulfur). The size of the 
field was estimated to be about 8 square 
miles and reserves were estimated at 400 
million barrels. The field is expected to be 
in production at the end of 1972 at a rate 
of 50,000 barrels per day. A relatively 
short pipeline will bring Gharadig oil to 
the El Alamein field, from where the exist- 
ing pipeline will move the oil to loading 
facilities on the Mediterranean. 


Phillips discovered a new field at Yidma. 
The flow of 42° API gravity oil was from 
an interval of the Alamein sands from a 
depth ranging from 8,497 to 8,502 feet. 
The well was flowing at the rate of 1,000 
barrels per day. Later in the year the well 
went into production at a rate of 850 bar- 
rels per day. The oil from Yidma is 
brought to the El Alamein field oil gather- 
ing facilities by a newly built pipeline. Six 
new wells were planned for Yidma field 
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and the output is expected to reach 8,000 
barrels per day in 1973. In addition to 
Yidma discovery, Phillips announced a gas 
discovery in its well, Busayli No. 1, located 
6 kilometers south of the town of Rashid 
and 20 kilometers from the Abu Qir offshore 
gasfield. No details on well performance 
were made public during 1971. 


The Egyptian EGPG, with technical and 
financial assistance from the U.S.S.R., con- 
centrated exploration in the Siwa area of 
the Western Desert. Six drilling rigs from 
the U.S. S. R. arrived in the Siwa area dur- 
ing 1971. The Soviets intend to intensify 
exploratory drilling in the area. Except for 
some gas shows in the East Faghour well, 
all wells completed in the Siwa region 
were dry. 


The Japanese interest, the North Suma- 
tra Oil Development Corp. (NOSODECO), 
completed drilling of its first exploratory 
well south of Ras Gharib in the Gulf of 
Suez. The offshore well was abandoned as 
dry. 

The new refinery in Alexandria, in oper- 
ation since 1970, completed trial produc- 
tion at its bitumen plant in 1971. The 
new facility will start regular production 
at the rate of 130,000 tons of bitumen per 
year. The Egyptian authorities believe the 
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output of the new bitumen plant will 
eliminate imports in the future. 

The problem of transporting Egyptian 
crude oil remained with the oil industry and 
hampered the realization of full economic 
benefits derived from its operations in 
1971. To alleviate the problem, the Gov- 
ernment has organized a domestic tanker 
company. When ship-building plans are 
completed, the new organization will oper- 
ate 30 tankers. At yearend, three tankers 
were under construction in Egyptian ship- 
yards. 

The long negotiations related to the 
construction and financing of the Suez- 
Mediterranean pipeline (SUMED) were 
finalized in 1971. The completion of the 
project is expected in 1974. The SUMED 
pipeline will connect a new petroleum 
port at Sohna, 25 miles south of Suez with 
another new oil port near Alexandria. The 
capacity of the 42-inch pipeline will reach 
1.2 million barrels per day. One pump sta- 
tion will be located at Sohna and another 
near Cairo. The French construction com- 
pany Batignole has received the main con- 
tract for the pipeline construction. There 
is a possibility that a second 42-inch par- 
allel line will be built and that the capac- 
ity of the pipeline will be increased to 2.4 
million barrels per day. 


The Mineral Industry of Finland 


By F. L. Klinger! 


Slackened demand in Finland's export 
markets, coupled with strikes in the do- 
mestic metal and construction industries, 
had depressing effects on the Finnish min- 
eral industry in 1971. Mine and smelter 
output of most metals was below 1970 lev- 
els. Trade in mineral commodities also de- 
clined, but the overall deficit increased 
mainly because of rising costs of imported 
fuel. 


Despite these adverse developments, Fin- 
nish productive capacity continued to im- 
prove. The development of new mines for 
iron, nickel, and copper was continued; a 
new oxygen steelworks was completed at 
Koverhar; new rolling mills for steel were 
nearing completion at Raahe and Hämeen- 


linna; and additional plants for production 
of basic chemicals for fertilizer were under 
construction at Siilinjárvi. 

Significant actions taken by the Govern- 


ment in 1971 included contracts signed 
with Soviet firms for importation of natu- 
ral gas by pipeline from the Soviet Union, 
beginning in 1974; construction of a sec- 
ond blast furnace at Raahe by 1976; and 
supply of a second nuclear powerplant, to 
be built at Loviisa by 1978. The Govern- 
ment also decided to build a plant for 
production of stainless steel at Tornio by 
1976. On December 18, the Finnish markka 
was devalued about 5.6 percent against 
gold. 


PRODUCTION 


Preliminary production indices for major 
sectors of the mineral industry in 1971, 
and revised indices for 1969 and 1970, were 
as follows: 


(1959 —100) 
Sector 
1969 1970 1971 
Mining and quarrying. ........ 168 179 159 
Basic metal industry . ........ 334 281 


Source: Central Bureau of Statistics (Helsinki). 
Bulletin of Statistics (Tilastokatsauksia), No. 3, 
1972, pp. 8-9. 


The relatively low indices for the min- 
ing and quarrying and basic metals sectors 
in 1971 were primarily caused by a strike, 
which halted production at metal mines 
and smelters during parts of February and 


March. Output of metallic ores and con- 
centrates, iron, steel, and nonferrous metals 
during this 2-month period was less than 
20 percent of normal levels. The strike 
also had serious effects on the metal manu- 
facturing industries and on production of 
sulfuric acid which is largely a byproduct 
of smelting. 

Other factors leading to reduced produc- 
tion in 1971 included a decline in foreign 
demand for Finnish exports of minerals 
and metals and a 17-day strike by building 
workers which affected the construction in- 
dustry. Initial production of petrochemicals 
and plastics, and an increase in output of 
petroleum refinery products, contributed to 
production gains in the chemicals sector. 

Production of mineral commodities is 
detailed in the following table. 


1Physical scientist, Division of Ferrous Metals. 
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Table 1.—Finland: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 
METALS 
Cadmium, rene... bee e wee eee eed ui 
Chromium, chromite concentrate: 
Gross WeIglt e ene emu LU e LM E 71,326 
Chromic oxide enten LHoasduedebeu en 30,100 
Cobalt: 
Mine output, metal content 1,200 
Mtl. oĩK 86 778 
Copper: 
Mine output, metal content 33, 135 
Metal: 
Primary: 
rf; ³o·ÜwV ] ¹wmꝛA ecto eee teases r 34, 560 
e ß AdeL EE ecu Lr uda 33 , 877 
Secondary weine)dd,. cc te eee 12,330 
Golde s TT Le IL troy ounces.. 18,872 
Iron and steel: 
Iron ore: 
Magnetite concentrate thousand tons... 588 
Pelletized iron oxide (from pyrite).....................- do.... 296 
Roasted pyrite (purple ore)...................-.......- do.... 128 
Pip WOR ec cece ee oe eee . ems do- 1,162 
Fefe; y r do 26 
teel: 
Crude 
Ingots ———— ³ / a do.... 968 
l oA ⁵ A 8 do 19 
Semimanufactures (rolled) --_------------------------------ do 713 
Lead, mine output, metal contennn eee 4, 553 
Mercury 752; uc 8 76-pound flasks: " E 
Nickel 
Mine output, metal content ETENE EPN EE MERIT SUC ee cock ls 3 3,625 
Sulfate, metal content._--_--------------------------------------- 191 
Metal, ‘electrolytic i se aces na i E E Nes ee ore Ine ĩðͤ y 8 3,722 
Fill... D ed ee Be troy ounces.. M 
Rare-earth metals, lanthanide concentrate: 
, e p E Le ALLE 10,117 
Oxide content õ% ⁰«˙ ?ʃ—f a ee ee ee ie LLL LL ME 855 
Sell ³ðL uk ee ee kilograms. - 6,197 
Jõ ]⁰˙*m» ꝛ⁰- ðü. v y e e troy ounces.. 624, 945 
Titanium concentrate, ilmenite, gross weigh 138,200 
Vanadium pentoxide: 
Gross weight T PR IPM NEN IUSTUM Cr HR RN 2,408 
Vanadium content... . y UE emma Ee d 1,346 
Zinc: 
Mine output, metal content__......-.-.-.------------------------ 70,800 
Metal RS a ⅛7⅛xꝓ ⅛ d y d EI 1,084 
NONMETALS 
IRS DOBLOB ß dd ee ee E 14,050 
Cement, hydrauliIcccck „ thousand tons 1,759 
P ⁊ĩðâyv ß 8 r 1,820 
Ü§⁰˙ ⁰ ³½dddddddàddddVWdd E 53,398 
Fertilizer materials, manufactured: 
r , e eR ud E due LL thousand tons 188 
Phosphstio- 2 255 ie pas oe See c EA Lt De do 215 
Mixed and otgerrrrõnrrr „ do- 934 
Lie. o ul ccn eecd hs buc ccc LOU e equ i se iE do.... 213 
J7;õ§ĩ— ¼˙¼½: !!!.... iA nor 20 
Pyrite: 
Gross weiggnttt e ««„ ++ --- thousand tons r 974 
Sulfur enter cee ck es 3 do- 447 
Stone: 
Limestone: 
For e mee oe eee aueh do — 12,411 
bd UNDE. 2s et occ te Ee e k k Beh A do.... 1,308 
Quiz. . d OER ae UR UE t do.... 8 
Sulfur, n (recovered): 
11771 ũů r·⸗t ⅛ð² 0. ³ðh³ AAA Ld Lc ee 111, 841 
Gaseous: (in Sr.. ee eee ee uA 192,846 
PSN ac a a Bh lh Se IS = y k y EL 28,740 
Wollastonite ODE —c——— 5,200 
MINERAL FUELS AND RELATED MATERIALS 
Coke, all types thousand tons. . 127 
Fuel rig ⁰ ete ERES do- 30 
e manufactured. _..............-..------.------ million cubic feet. 2,368 
eat: 
For ,, nane dc ee eee ee thousand tons 120 
For agricultural and other used do.... 138 


See footnotes at end of table. 


1970 


89 


120, 509 
50,614 


1,300 
1,008 


30,935 


34,728 
84,047 
14,844 
20,319 


739, 155 
151,000 


2.348 
1.315 


62, 609 
55, 820 


1971 v 


120 


111. 988 
48,267 


1,100 
925 


28,422 


32,984 


139,500 


1,979 
1,109 


50,020 
63,702 
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Table 1.—Finland: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 1971 » 
MINERAL FUELS AND RELATED MATERIALS— Continued 
Petroleum refinery products: 

r os or cuire thousand 42-gallon barrels. . 8,747 9,087 9,960 
I ͥ ⁰ ul Li ewe Ee LU 8 8 560 7 738 
%%% ͥͥͥ G. Add ¶⁰ͥ⁰ͥʒyʒem y ln ose ue rud do 85 7 56 
Distillate fuel oilllnnnsnsn.˖ndnssss eee do.... 14,801 16,964 19,128 
Residual fuel o iii do 19,081 23 , 490 24,986 
Liquefied petroleum gas „ do.... r 658 678 677 

C On E REBEL ow MERE MRO ĩ Pane te ee do.... 8,647 4,920 4,318 
Refinery fuel and losses do.... 4,824 4,587 N 
ji ³o eae SOLA ð˙ 8 do.... 51, 903 60,495 | NA 


e Estimate. P Preliminary. t Revised. 


NA Not available. 


TRADE 


Exports and imports of most mineral 
commodities by Finland in 1971 were less 
than in 1970, but the net trade deficit at- 
tributable to this sector increased about 5 
percent to approximately $530 million. 
This was due to relatively large increases 
in the cost of imported fuels, upon which 
Finland is highly dependent. The volume 
of fuels imported in 1971 was about 7 per- 
cent less than in 1970, but the total value 
(about $364 million) was 25 percent 
higher. The increased deficit in the fuels 
sector prevented a relatively important re- 
duction in imports of stee] products from 
improving the overall balance of trade. 

The total value of mineral commodity 
exports was about 9 percent less than in 
1970. This was partly due to reduced vol- 
ume of exports, as in iron and vanadium 
ores, pig iron, steel products, nickel, and 


petroleum products, but it was also due to 
lower prices received for exports of alumi- 
num, copper, and nickel. Compared with 
1970 data, the average unit value of ex- 
ports declined 27 percent for aluminum, 
23 percent for copper, and 38 percent for 
nickel. Substantial increases in exports of 
aluminum semimanufactures, unwrought 
copper and zinc, cement, and manufac- 
tured fertilizers were recorded in 1971. 

On December 18, 1971, the Finnish mark 
(Fmk) was devalued 5.65 percent against 
gold and revalued 2.4 percent against the 
U.S. dollar. The rate of exchange then be- 
came Fmk 4.10=US$1.00, compared with 
the previous rate of Fmk 4.20. 

Finland's trade in minera] commodities 
for 1969 and 1970 is detailed in the accom- 
panying tables. 


Table 2.—Finland: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 
METALS 
Aluminum including alloys: 
DOTA Seen ee UD d eee dui ²˙ w ee SEE 1,048 815 
UÜnwroughti...-.:.2.02202 ³ ⁵ A . y um ß Ret iue 607 25 
Semimanufacture s 3, 703 5,028 
Antimony, unwrought and semimanufactures. s 18 8 
Chromium: 
Chromite- 2 echec ⁵ ⁵ ⁵ yd d 8 5 4, 886 
Metal including alloys, all form k — lll lll LLL Ll. l NA = 
Cobalt, unwrought and semimanufactures____......._-....__.-..---..----.-- 806 708 
Copper including alloys: 
CE es ee ee ee eo ez eee 61 E 
Unwrought including matte.__.._._.__-._.----__----------_-_------------ 6,470 3.748 
semimanufactures. ees emat ace eee ak 16,135 14,612 
Gold, unworked or partly worked -- troy ounces... 113 B 
Iron and steel: 
Ore and concentrate, except roasted pyrite------------------------------- 225,811 228,841 
Roasted Pyré . 5 doo ·² J eu LL Lm 86 5, ,402 
Metal: 
ci ——————M——Á— 6,272 4,402 
Pig iron, ferroalloys, spiegeleisen, and similar materials__.._..._._____- 586 ,915 852 , 980 
Steel, primary form „„ 6,232 205, 998 
Vaid Semimanufacture s 201, 857 218,410 
Ore and eneenrgnnssssſdddd dame E 5,607 7,915 
Metal including alloys: 
|j MIR TL Tcr aa 202 
Unwrouglt-. 2: 22.0. 2260. 0 0d e y 33 161 
Semimanufactureꝛsssss „ 22 4 


See footnote at end of table. 
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Table 2.—Finland: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 
METALS—Continued 
Mercury.....--.----------------------------------------- 76-pound flasks. . 8 Ex 
Nickel including alloys: 
tg jo Me hc E C ER 2 E 
Unwrought p d 8,546 8,720 
Semimanufstuůeess esee mu 55 tr 
Platinum group including alloy troy ounces... 730 Lis 
Silver including alloy hkk do 8,627 289, 999 
Tin including alloys: 
SS TP ³ omGxqq ³ð³¹e md E EE long tons 22 21 
a ß p ae do 4 20 
Titanium: 
Ore and concentrate. eee Donc M DUd SE Ma mE e 13,022 24,667 
do GL NEUEM Tc Tc RETE 8,539 9,583 
Vanadium oxides. . . e asc eua 2,779 2,798 
Zinc: 
Ore and concentrate. |... .. LL LLL LLL LLL LLL eee 188 , 519 2,111 
G ðꝙ¹öü ³ V y NE UL ELLE S 11 24 
Metal 
J%%%%;Üʃ•Ütʃe'm ]]]]]]]]]]]]]]]].]]W..!...!........... E esses C c 60 50 
UnwPoUEhUi-. ß d a eee ee iE eee L2 44, 235 
Other: 
Ore and concentrate of base metals n.e.gssssss LL LLL LL LL llc l l.l -- 10 
Ash and residue containing nonferrous metals „ 28 ,965 19,784 
Waste and sweepings of precious metals. ...................... kilograms. - 1,377 17,085 
NONMETALS 
Asbestos- o creou , amen ß cae EDD ee 11,949 9,835 
PC ? ]i˙ r ⁵ i ⁰dͥ̃ ¹ Ss eS doleo le D LE educ Eee EE LE 82,959 14,538 
Clay producte. 
fractory (including brick). jh «««ͤ««„«%ũEÜ 1,253 515 
Nane ⅛⁊ð d d k 4,149 1,976 
Diamond: 
%%%’ ͥ eet õͤ ͥ ͥ ³⁰ ... Siege uL ELE carats 4, 500 oe 
G 2S oe ee ee le Boe y ew eae do- 500 e 
Diatomite and other infusorial eart hs „„ 58 44 
Feldspar. ..... JJV ———Á—M———— ĩ 46,057 59,915 
Fertilizer materials, manufactured: 
e er, ß ß e aaa 15, 953 17, 866 
Phosphatic, other than Thomas slae mung 81,717 8,228 
Other including l,... 130 4,186 
Giesen ð-— 12 12 
Lime ⁵ ⁵ ⁵ VV... ĩ ¼m:m•wͤG!. TER 1,080 807 
Mica, crude including splittings and waste___........-----.---.-------------- 56 ie 
Precious and semiprecious stones, except diamond: 
CCCJô§ö§5ê—iũdU ßñę Ko LU MEL eases carats.. 251,300 225,000 
Ä. mese 983 1,000 10,000 
Pyrite (gross dnl 91,215 17,517 
Sodium and potassium compounds n.e.s.: 
Caustic BOUM 223622 F ; nnr 8 4,058 2,551 
Caustic DOLAS o ↄ²˙’:⁰ ⁵˙ nt ⁵ ½— ...r ceu ada M Cu der (1) 1 
Stone, sand and gravel: 
Dimension stone. ð]˙”vi½; 0 VTfVfffß sue tur LLL t 18,267 15,916 
Other stone: 
Limestone. .2.22i52 242592. ͥͥ gd y 17,331 21,249 
i e e 159 208 
Crushed, broken, and gravel n. e. 430 8,494 
"T Sand, excluding metal bearing------------------------------------------ 668 234 
ulfur: 
Elemental forms including colloidal and sublimed. . . ..................... 38,378 68,177 
Sühne ce eu rnc me ͤ add MEE EE E EE 4,212 74,308 
Talc unm iic ⁵ d S Ean 182 1,761 


Other nonmetals n.e.s.: 
Slag, dross and similar waste, not metalbearing: 


From manufacture of iron and steel 2,848 596 
Slag and ash, . ⁰⁰ ꝶ uu. 546 81 

Building materials of asphalt, asbestos and fiber cement, and unfired non- 
Nh ð² MT 1,038 3,179 

MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural) ..Q 20 30 
Coal, all grades including brique ts 1. 836 32 
Coke and semicokkõaõkaaa „„ 48,345 ofa 
Peat and peat brique tn. 2,304 7,501 
Petroleum refinery products: 

Gasoline (including naph tha thousand 42-gallon barrels... 2,370 816 
Distillate fuel . Se ase oct k eee eee se do.... 715 283 
Residual fuel ..... do.... 293 NM 
Ulf ——r è ͥ ⁰¶ꝙðdp y ⁰⁰⁰ʒ a — 8 6 
Liquefied petroleum gas «„«««% „„ „„ͤ„e do- 64 83 
f ße e e E CIN do- 26 1 
Pöõõ̃œ V ⁵⁰•wüÄà. AD oo ec ᷑ CE T 98 2, 755 
Mineral tar and other coal, petroleum, or gas derived crude chemicals 1,500 2,508 


NA Not available. 
1 Less than 14 unit. 
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Table 3.—Finland: Imports of mineral commodities 


(Metric tons unless otherwise specified) 
Commodity 


METALS 
Aluminum: 
Ore and concentrate. |... LLL LLL LLL LLLA 2L LLL 2L LL „„ % 
Oxide and hydroxide. ....................- LLL LL LL LLL LLL LLL LLL 2 Lll -. 
Metal including alloys: 
SOAD Au fd el CE MEL Se 
e ae er . Rm ecce nC m 
Semimanufacturee s 
Antimony metal including alloys, all form 
Arsenic trioxide, pentoxide, and acidwmꝛmmꝛsꝛn—ꝛ— 
Cadmium metal including alloys, all form 
Chromium: 


Oxide and hydroxide... ee ie ee ce eee i do sesoc 
Cobalt: 
Oxide and hydrox ide 
Metal including alloys, all form 
Copper: 
Ore and concentrate. |... 22 2222-2 LL 2222 c LLL LL LLL LL 222222 eee 
Sieg. nois -—-————————————— A !(€(— 
den including alloys: 


F u—.2252-2 25 ³Ü¹w- Eel de 

Semimanufacture sss 

Gold un worked or partly worked troy ounces... 

Iron and steel: 
Ore and concentrate, except roasted pyrite-----------------------0------- 
Rn.. cesqeu m dd eiue eim m DLE, 
Metal: 

) .])))).....ͤ N E E E E E 

Pig iron including cast iron 

Sponge iron, powder and shot- ------------------------------------ 

"egi %õù ĩ ˙ yd ⁰⁰ a 

Steel, primary r /. ³ 5A ⁰r Seatac 
Semimanufactures: 

Bars, rods, angles, shapes, sectionnsQ̃J 

Universals, plates and sheets 

Io ↄ˙ꝙ eo ũ y eee y i SEDE 

Rails and accessories 

/// con ccs ⁰¹·] AAA A ⁊ yy y a e 

Tubes, pipes, and fit ting 

Castings and forgings, rouge 


J%))%)%)%!;ö‚ö;émmw—: ] . dy ß ß f LM LEE ME nate 
Metal including alloys: 
Citi; ³ꝛ a ³ AA 
Semimanufactu res 
Magnesium metal including alloys, all form 
Manganese: 
Ore and concentrate? eee eruca ee cue oe Gees 


MLGPOUFPV eM oo ccc re t xe E i EL o DE E 76-pound flasks. . 
Molybdenum metal including alloys, all form 
Nickel: 
Ore and coneentratuknk-c LL eL ene eee 
Metal including alloys: 
% PPP EE S E E EA E Ses 
i t d aA occ n a ada 
Semimanufactures.__........_--__---------- 22222222222222222 
a, os oes . pos E thousand troy ounces... 
Silver metal including alloy sss do.... 
MS) TT Cc) «ea nN Md un cL M a A 8 
Tin: 


f. 226 p ⁵ d  —— ——— H—— 
, ß , es t LE long tons 
Semimanufactur es do- 
Titanium: 
e, ß . Li ME AE 
CGöĩ;ðÜw n ] ] . er LE Ear 
Tungsten metal including alloys, all form 
Zinc: 
wddldddddddddddd/df ] ꝛ -w-. mqĩſ 
Metal including alloys: 
Unwrought and scra zzz 
Semimanufacture s 
Other: 
Ore and con central 
Metals including alloys, all forms: 
A ³Üw ³o˙w 
PYTOpnorie BUOYS 232 Soo he ͥ⁰ ⁰²⁰ſ y A oe 
Base metals n.6.8. i e ß eee ae 


See footnotes at end of table. 


1969 


1,224 


275 


1970 


1,016 
15,404 


24 
18,718 
20,117 


23 
294 
4 


747,551 


136,106 
960 
4,471 
24,830 
85,456 


325, 749 
324, 712 
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Table 3.—Finland: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 
NONMETALS 
Abrasives, natural n. e.. value, thousands $187 $187 
PF eo Wc TES 4,727 „744 
Barite and here ð 492 526 
Borates, crude; Cini !!,ll.ll...l! eee tee cee sue 5,202 5,650 
P¶Cäd ↄ⁵⁵⁵pff⁊ę ( 5, 155 7, 698 
SF EE NER 10,179 9,719 
Clays and products (including all refractory brick): 
PUde. o e ev Pear Ps LL UM e ð v 275,351 358 ,228 
Products: 
Refractory (including brick) 77ʒ7ʒ) 44,524 52,172 
Nonnen f ðᷣ v ese sce sucess value, thousands $898 $359 
Cryolite and chiolite, naturrlln.. cce ee rece uec. eaae" 142 67 
Diamond: 
Gem not set or strung-------------------------------- value, thousands. . $314 $1,232 
Inuit!!! y ieu dud do.... $202 759 
Distomita- cu ee ee ee ͤ ͤ dene ³ Aid e EIU Ed LR 926 1,124 
Fertilizer materials: 
Crude, et ⅛ðͤ k 507, 684 394, 420 
Manufactured: 
e . e Ra 106, 706 56, 927 
Phosphatic: Thomas (basic) s lag 11,430 9,589 
Potassio . . E LL EZ EAE. 182,322 219,469 
Other including mixed. ...................-.....-. Lll LLL LL ll .2 lll... 19,416 ,899 
JJ)... l m S 6, 590 7,462 
Graphite, natural. usc dſſdddſdſdſdſſddddddddd uper su aedis 329 628 
fh ³¹ww / ͥ⁰ ⁰⁰ ⁰ ⁰⁰⁰krtk eee 128, 644 88,003 
Ill E — 85 56 
Magnesite J7/yVꝓꝓſyy%hyy%hyhyhhyhhyyyy%hhh!!!!!!!!!!!: ud SE emesis 2,982 2,971 
Mica, all forms- css so cee AF Pwm . eee esse 726 780 
Pigments, mineral: 
Natural, Crud@: 202642522 Sees ð y d REM LUE EE 82 70 
Iron oxides, pros . cee ðͤ ß ĩ ĩêĩĩĩĩ 1. 564 1.698 
Precious and semiprecious stones, except diamond: 
Natural: f e IM DO UM LEE value, thousands 247 233 
C /// ³ ⁰Ü¹öAſſ ͤ ⁰⁰⁰⁰(ʒ 8 do- 108 127 
Salt (excluding dd ð y ³ .d d uem sm 427, 298 490, 416 
Sodium and potassium compounds n. e. s.: 
Caustic SOdR- ] ↄV »ͥ! Add eee oS et ire uu LU LE E a LE 24,092 23,749 
Caustic: potash. ß dad eua cR LAE esas 254 298 
Stone, sand and gravel: 
Ar se essence ee ð e ⁊è = y met aq e 3,913 3, 488 
Dolomite, chiefly refractory graduell 3,581 6,450 
Gravel and crushed rock... 2... 2222 22.2 2L c2 LLL cl LL LL LL LLL LLL Lll lll 1,533 1,891 
Limestone, except dimension 255,941 283,225 
Quartz and quartzite111nIu᷑nk kk. „„ 3, 526 8,590 
Sand excluding metal bearing 88,700 90,975 
Sulfur: 
Elemental: o ²˙²˙⁰ ⅛ ]˙.wwů•.. ]ð dd yd d ALIM EE 39,115 37,235 
Gt ⁵ TT.. es EE. 33 34 
FF ß . ß eee ELE 6,049 6,159 
Other nonmetals n.e.s.: 
Slag, dross and similar waste, not metalbearing: 
From manufacture of iron and steel 668 2,050 
Slag and ash Nés icio a seal A 8 e 100 
Oxides and hydroxides of magnesium, strontium, and barium... ........... 5,972 8,203 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural... ...... 2:22 2 2 LLL LLL LLL LLL Lll LL LLL lll. lll. 620 375 
Carbon h ³ d k Sua e t oleate 4,789 5,635 
Coal, all grades including briquets__..__.._.....-------------- thousand tons.. 2,464 3,223 
Coke lk Eeem LC Lee erae do.... 762 843 
Petroleum: 
Crude and partly refined thousand 42-gallon barrels. . 51,980 70,245 
Refinery products: 
TAI OT a T -A S CNRC ee et RN ER a ee do.... 172 154 
Kerosine and jet fue·e “ll do.... 116 146 
Distillate lll Ld nc ee do.... 14,007 13, 816 
Residual fuel Ill.. 8 do- 6,009 7,592 
B petroleum FàB8- G³³ĩ ß Re ete dida do.... 122 132 
F 22s ncc ixl a Oed ⁵⁰⁰ EL UE do 551 520 
C1!!! te %%ͤÜͤ⁰0⁰¾³⁰ͤ·m. “.“. mtr a 8 do- 1.615 2,491 
Mineral tar and other crude chemicals derived from coal, petroleum or gas 
thousand tons 15 15 


t Revised. 
1 Less than 14 unit. 


? Includes other finished products and unfinished oils requiring further processing, including topped crude. 
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COMMODITY REVIEW 


METALS 


Chromium.—Although production of 
chromite in 1971 was 7 percent less than 
in the previous year, consumption ap- 
peared to increase as exports of chromite 
rose to 37,000 tons and there was a 10-per- 
cent increase in production of ferrochrome. 
Exports of ferrochrome declined to 26,400 
tons. 

Cobalt.—There was a 47-percent increase 
in exports of cobalt in 1971 despite re- 
duced production at Kokkola. Exports of 
metal totaled 1,036 tons valued at approxi- 
mately $5.29 million. The average unit 
value of exports was 7 percent less than in 
1970. 

Copper and Nickel.—The decline in 
mine output of copper and nickel in 1971 
was due mainly to a drop of 20 percent in 
production of copper concentrate at Out- 
okumpu and a 10-percent reduction in 
output of nickel and copper concentrates 
at Kotalahti. These losses were partially 
offset by increased production of copper 
ore at Virtasalmi and of low-grade nickel- 
copper ores at Hitura and Kylmäkoski. 
The latter mine began production in April 
1971 but the ore body is small and report- 
edly will be mined out in 3 years. Open- 
ing of the new Vuonos mine, which is ex- 
pected to yield significant quantities of 
nickel in 1972 and copper in 1978, was ap- 
parently delayed. 

Exports of unwrought and semimanufac- 
tured forms of copper in 1971 increased to 
20,183 tons while exports of nickel de- 
clined slightly to 3,455 tons. Owing to 
lower prices for both metals, the values of 
exports declined by about $5 million for 
copper and $7 million for nickel, com- 
pared with those of 1970. 

Iron Ore.—The decline in domestic pro- 
duction of iron ore in 1971 was accompa- 
nied by an 88-percent reduction in exports 
and a 20-percent increase in imports, so 
that the apparent domestic supply in- 
creased to 1.75 million tons, 15 percent 
more than in 1970. 

In 1971 discussions were held between 
Finland and the Soviet Union regarding 
possible Finnish exploitation of the Kosto- 
mus iron deposits in Soviet Karelia. The 
Finnish company involved was Rautar- 
uukki Oy. Exploitation of the deposits, 
which are located about 400 kilometers 


east of the company's steelworks at Raahe, 
may require construction of a railroad, a 
pelletizing plant, and a townsite. No deci- 
sion was announced by yearend. Iron ore 
resources in the Kostomus area reportedly 
total 1.5 billion tons, with an average iron 
content of 30 percent. The material was 
described as easily beneficiated magnetite 
ore, amenable to open pit mining. 

Iron and Steel.—A decline of 12 percent 
in output of pig iron and crude steel in 
1971 was accompanied by a 40-percent 
drop in exports of pig iron and a 25-per- 
cent decrease in imports of steel semiman- 
ufactures, compared with the levels of 
1970. Exports of steel semimanufactures 
were only about 2 percent less than in the 
previous year. The net deficit attributable 
to iron and steel trade was reduced to 
about $94 million, compared with $145 
million in 1970. 

The oxygen steelworks at Koverhar was 
completed in mid-1971 by the Ovako Co. 
The plant includes two 60-ton Linz-Dona- 
witz converters and two 4-strand continu- 
ous casting machines and increases the 
company's steelmaking capacity to 630,000 
tons per year. 

Rautaruukki Oy. planned to install a 
second blast furnace at Raahe by 1975. 
The furnace will be supplied by the Soviet 
Union, and is expected to double the com- 
pany's pig iron production capacity to 
about 1.5 million tons per year. A new ox- 
ygen plant and lime-burning plant will be 
added to the works in 1974. The compa- 
ny's hot-rolling mill apparently became op- 
erational in December. The mill has a 
production capacity of 230,000 tons per 
year. The cold-rolling mill being con- 
structed at Hámeenlinna was nearly com- 
pleted by yearend; this plant has a pro- 
duction capacity of 200,000 tons per year. 

Rautaruukki was also considering 
production of a large-diameter steel pipe, 
for use in construction of the natural gas 
pipeline in Finland (see Mineral Fuels sec- 
tion—Natural Gas) and for export to the 
Soviet Union. The company does not have 
pipemaking facilities at present. Pipe 
needed for the natural gas project is ex- 
pected to be manufactured in Sweden, 
using steel sheet supplied by Rautaruukki. 


2 United Nations (New York). Survey of World 
Iron Ore Resources. 1970, pp. 385-392. 


2/8 


Oy. Wärtsila Ab. was planning to re- 
place its rolling mill at Taalintehdas 
(Dalsbruk) with a new plant by 1974. The 
new mill will reportedly increase the com- 


pany's production capacity for bars to 


150,000 tons per year. 

Outokumpu Oy. was expected to begin 
construction in 1972 of a plant for produc- 
tion of stainless steel. Although originally 
planned to be located at Pori, where the 
company operates rolling mills for copper 
and brass, the plant is now to be located 
at Tornio where Outokumpu has produced 
ferrochromium since 1968. The proposed 
plant is reportedly to have a production 
capacity of 50,000 tons of stainless steel per 
year, and is scheduled for completion by 
1976. The plant’s output will initially be 
hot-rolled at Raahe by Rautaruukki Oy. 
Finnish consumption of rolled stainless 
steel was reported to be about 20,000 tons 
per year, all of which is presently im- 
ported. 

In other developments, Kuusakoski Oy. 
was reported to be installing a shredder 
for processing scrap automobiles. The facil- 
ity has a production capacity of 40,000 
tons of shredded scrap per year and is ex- 
pected to be operating by the end of 1972. 

Lead, Zinc, and Associated Metals.—Pro- 
duction of lead concentrate declined only 5 
percent in 1971 but exports declined 45 
percent in quantity and 60 percent in 
value compared with the levels of 1970. 
Output of rare-earth concentrates, a by- 
product of lead ore mined at Korsnas, de- 
clined by 82 percent. 

Despite reduced mine production, output 
and exports of cadmium and slab zinc 
were well above the levels of 1970. Cus- 
toms statistics revealed that relatively large 
quantities of zinc concentrates (76,436 
tons) were imported for the first time in 
1971. Exports of slab zinc rose to 56,147 
tons, valued at $17.5 million. Exports of 
cadmium increased to 99 tons, valued at 
$389,000. 

Mercury.—Mercury was produced as a 
byproduct of zinc concentrates smelted at 
Kokkola. The recovery plant was built in 
1970, after an unacceptably high concentra- 
tion of mercury (20 to 100 parts per mil- 
lion) was found in sulfuric acid manufac- 
tured from the zinc smelter gases. The zinc 
concentrates were also reported to contain 
50 to 200 parts per million of mercury. 
The recovery process removes over 99 per- 
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cent of the mercury from the gas by pre- 
cipitating it as a sulfate. Iron, zinc, and se- 
lenium are also removed. The process is 
patented by Outokumpu Oy. and is mar- 
keted by Lurgi G.m.b.H. of West Ger- 
many. 

Vanadium.—Rautaruukki Oy. was plan- 
ning to develop a new mine source of 
vanadium, about 200 kilometers north of 
Otanmäki. The deposit, to be mined by 
open pit methods, consists of vanadium- 
bearing titaniferous magnetite similar to 
that now mined at Otanmáki but of lower 
overall grade. Ore reserves are tentatively 
estimated at several tens of millions of 
tons. Anticipated production is about 3,000 
tons of vanadium pentoxide per year, be- 
ginning about 1976. 


NONMETALS 


Cement and Other Construction Mate- 
rials.—Partly as a result of a strike which 
idled 20,000 construction workers in the 
spring, output and consumption of several 
construction materials declined in 1971. 
Domestic sales of cement were 6 percent 
less than in 1970, but exports of cement 
increased three-fold to 77,000 tons. Imports 
of gypsum, clays, feldspar, and quartz de- 
clined, but production and exports of glass 
were increased. 

While the total number of buildings 
completed was about 5 percent less than in 
1970, a relatively high level of construction 
actively was evident by the end of the 
year, especially in residential construction 
which was stimulated by State housing 
loans. At yearend, the number of housing 
units under construction and planned was 
13 percent higher than a year earlier. 

Imports of asbestos and talc were 
slightly more than in 1970, but exports of 
both minerals also increased in 1971. 

Fertilizer  Materials.—Rikkibappo Oy. 
continued to expand its chemical fertilizer 
works at Siilinjärvi in 1971. Plants under 
construction included one for production 
of concentrated compound fertilizers (ca- 
pacity 200,000 tons per year) and a nitric 
acid plant (capacity 80,000 tons per year). 
Both plants were scheduled for completion 
by the end of 1972. At the same locality, 
the company planned to start construction 
of a second 75,000-ton-per-year phosphoric 
acid plant in 1972. At the Kokkola works, 
a 200,000-ton-per-year compound-fertilizer 
plant was completed at yearend 1970. 
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Imports of crude phosphate in 1971 in- 
creased 45 percent compared with those of 
1970, while imports of potassium salts rose 
12 percent and imports of other fertilizers 
declined. Exports of nitrogenous and com- 
pound fertilizers increased threefold. 


MINERAL FUELS 


Coal and Coke.—The quantity of solid 
fuels imported in 1971 was 10 percent less 
than in 1970, but the total value increased 
27 percent, to about $77 million. The in- 
crease in average unit value of imports was 
62 percent for coal and 24 percent for 
coke. The decline in imports of coal was 
partly due to lower demand from thermoe- 
lectric powerplants (there was increased 
availability of hydroelectric power) and 
from the forest products industries, while 
consumption of coke in the metallurgical 
industry was 20 percent less than in 1970. 

Consumption of coal and coke in 1970 
and 1971 was reported as follows in thou- 
sand metric tons: 


Consuming sector 1970 1971 
Coal: 
Electric power generation 1,258 1,113 
Paper and woodworking 
industry. ................ 638 563 
Other industries 505 492 
Gas and coke manufacturing. 132 142 
Space heating 136 298 
Locomotive fuel 50 28 
M ²˙¹.AAAAA ele 2,719 2,636 
Coke: 
Metals reduction............ 804 641 
CTT 73 59 
Deer! ĩ 88 887 700 


Source: U.S. Department of State (American 
Embassy, Helsinki). Airgram A-079, Mar. 16, 1972. 


Natural Gas.—An agreement for the im- 
port of natural gas by pipeline from the 
Soviet Union was concluded by Finland in 
1971. The agreement covers a period of 20 
years, with contracted deliveries scheduled 
to begin at the annual rate of 500 million 
cubic meters in 1974, increasing to 1,400 
million cubic meters in 1979, and continu- 
ing at that rate through 1993. Exclusive 
rights to purchase and distribute Soviet gas 
were assigned by the Finnish Government 
to Neste Oy. 

The price of the gas was not announced, 
but Finland will pay for it by deliveries of 
large-diameter steel pipe. The pipe will be 
provided by Rautaruukki Oy. Initially, the 
pipe will be manufactured abroad, using 


219 


sheet supplied by Rautaruukki, but even- 
tually the pipe will be manufactured in 
Finland at the Raahe works of the com- 
pany. 

The gas will be piped from the vicinity 
of Leningrad, entering Finland near the 
city of Imatra. From Imatra the pipeline 
will extend to Riihimáki (a distance of 
approximately 230 kilometers) via Lap- 
peenranta, Kouvola, and Lahti. From Riih- 
imáki, branches will run north to Tamp- 
ere (about 100 kilometers) and south to 
Helsinki (about 65 kilometers). Other 
branches are planned, from Helsinki to 
Lohja, from Kouvola to Kotka, and from 
Lahti to Heinola. The first 180 kilometers 
of the pipeline is expected to be com- 
pleted early in 1974. 

Nuclear Energy.—lImatran Voima Oy. 
the State-owned power company, ordered a 
second nuclear powerplant from the So- 
viet Union in 1971. The plant will be 
built at Loviisa, adjacent to the first plant 
which is now under construction, and is 
scheduled for completion in March 1978. 
Both plants are of similar design, having 
pressurized-water reactors and generating 
capacities of 440 megawatts of electricity. 
The first plant is now scheduled for com- 
pletion in June 1976. 

The contract for the second plant, 
signed with the Soviet firm V/O Techno- 
promexport, includes a 20-year agreement 
for supply of enriched uranium fuel for 
the first plant and provisions for future 
supply of the second. 


Renewed interest was indicated in ura- 
nium prospecting in Finland. A special 
Government committee was formed in 1971 
to coordinate prospecting activities. North- 
ern Finland was reported to be the most 
promising area for exploration. In the last 
15 years, uranium deposits were investi- 
gated in southern and eastern Finland in 
the parishes of Perno, Askola, and Eno, 
but although some uranium oxide was 
produced, none of the deposits proved to 
be economic. 


Petroleum.—The share of petroleum in 
Finland's total consumption of energy re- 
mained at about 54 percent in 1971. Im- 
ports of crude oil (8.95 million tons) were 
8 percent less than in 1970, but the total 


quantity processed in Finland's two refin- 


eries increased 8 percent to 8.86 million 
tons. Imports of petroleum products de- 
clined slightly, but exports were reduced 
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by 56 percent. Total consumption of refin- 
ery products increased about 3 percent, to 
10.4 million tons. 

Neste Oy., the State-owned refining com- 
pany, concluded a new contract with the 
Soviet firm V/O Sojuznefteexport for deliv- 
ery of 30.1 million tons of crude oil dur- 
ing the period 1971—75. Deliveries under 
the previous contract, which expired in 
1970, were about 36 percent more than 
originally scheduled. Of the total crude oil 
processed in Finland during 1971, about 67 
percent came from the Soviet Union, 30 
percent from Iran, and the remainder was 
of Venezuelan and Saudi Arabian origin. 

Increases in the cost of crude oil, refined 
products, and in ocean freight rates drove 
up the average unit value of Finnish im- 
ports in 1971 by nearly 34 percent for 
crude oil and 31 percent for refined prod- 
ucts, compared with 1970 levels. An in- 
creasing share of Finland's crude oil re- 
quirements was expected to be carried by 
chartered tankers, although Neste Oy. 
added two 114,000-ton vessels to its fleet 
during 1970. About 55 percent of the com- 
pany's crude oil requirements were carried 
by chartered tankers in 1970. 

Production of refined products in 1971 
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was about 6 percent more than in 1970. 
The principal gains were registered in fuel 
oils and premium-grade gasoline, while 
output of naphtha was 25 percent less. As 
in 1970, about two-thirds of the total out- 
put was produced at Porvoo and the re- 
mainder was produced at Naantali. Both 
refineries are owned by Neste Oy. and 
have a total processing capacity of about 
9.5 million tons annually. Sales of petro- 
leum products by this company reportedly 
accounted for 78.5 percent of total Finnish 
consumption in 1971 (80 percent in 1970). 
The company was studying the feasibility 
of constructing a third refinery. 

Total consumption of petroleum prod- 
ucts in Finland in 1970 and 1971 were re- 
ported as follows in thousand metric tons: 


Product 1970 1971 

Motor gas oline 1,026 1,074 
Naphtha and solvents. .......... 113 148 
Kerosine, including jet fuel 87 104 
Light fuel oil, including diesel oil.. 4,061 4,024 
Heavy fueloil................. 4,289 4,588 
Liquefied petroleum gases 6 65 
Bitumen producta. .............-. 809 827 
GC! AA Rn 121 116 

T ( oe 10,068 10, 396 


Te Annual Reports of Neste Oy. for 1970 and 


The Mineral Industry of France 


By E. Shekarchi ! 


Output of most minerals and metals in 
France decreased in 1971, discontinuing the 
general upward trend of the last decade. 
Nevertheless, France was the leading pro- 
ducer of iron ore, bauxite, aluminum, sul- 
fur, and some quarry products in Western 
Europe. 

The gross national product (GNP) was 
estimated at $176.6 billion in 19712 com- 
pared with $160 billion in 1970.3 Per cap- 
ita GNP, also in current prices, was up 9.6 
percent from $3,100 in 1970 to $3,400 in 
1971. 

The major development in the mineral 
procesing industry in 1971 was the start 
of the Fos-sur-Mer industrial complex on 
the Mediterranean. This complex will cover 
50,000 acres of bucolic tidewater land 
which stretches from Marseille to the 
Spanish border. One of the early develop- 
ers was Ugine Aciers division of Péchiney- 
Ugine Kuhlmann which completed a $260 
million specialty steel plant in 1971. The 
Solmer division of Wendel-Sidelor Steel Co. 
was in the process of erecting a $1.5 mil- 
lion steel plant at the complex. 

Investment of foreign capital in France 
is regulated by the Ministry of Finance, 
which recently set up new rules for such 
transactions. The ministry now favors for- 
eign investments which contribute techno- 
logical knowledge, provide jobs in areas of 
high unemployment, and increase the 
country’s export capacity. They will not 
approve foreign investment in elecronics, 
petroleum, and telecommunications, or in- 
vestments which give a foreign company a 
monopoly position in an important indus- 
try. Over the last year, the need to restrict 
the inflow of foreign capital, particularly 
dollars, in order not to swell France's large 
foreign currency reserves even further, has 
been added to the list of rules. 


The sixth economic plan of French in- 
dustry (1971-75), introduced in 1970, rec- 


ommended spending for research and de- 
velopment 2.8 percent of the GNP by 
1975. In 1971, total research and develop- 
ment expenditures amounted to an esti- 
mated $3.5 billion, of which 65 percent 
was supported by the Government. The 
Government's share fell into two categories 
—the first, a programed sector which in 
1971 included atomic energy, space, ocean- 
ography, transportation, and environmental 
pollution; and the second, a nonprogramed 
sector composed chiefly of defense research 
and development and university research. 


The Commissariat à l'Énergie Atomique 
(CEA) will remain the largest single gov- 
ernment research and development organi- 
zation. The CEA nonmilitary research au- 
thorization for 1972 will approach $300 
million, equal to 30 percent of the civilian 
science budget. Electric energy production 
will continue as the unique emphasis of 
CEA research, with a recommended pro- 
gram funding of $770 million for 1971-75. 
The CEA with the abandonment of its 
naturaluranium power reactor line in 
1971 turned its attention to the assimila- 
tion of technology for light water enriched 
uranium reactors scheduled for constru- 
tion in France under a U.S. license. 


During 1971 a number of labor laws 
were enacted to improve the labor and 
management relationship in all sectors of 
French industry, including mineral and 
metal operations. The law of July 13, 1971, 
amended and supplemented the law of 
1950 which established the basic frame- 
work for collective bargaining. The act 
identifies collective bargaining as a "right" 
and permits the Minister of Labor to sum- 
mon labor and management to negotiation 


t Physical scientist, Division of Ferrous Metals. 

2 U.S. Embassy, Paris. State Department Dispatch 
A-485, May 15, 1972, p. 2. 

3 Where necessary, values have been converted 
from French francs (Fr) to U.S. dollars at the 
rate of Fr 5.1175 — US$1.00. 


201 


282 


when requested to do so by one or more 
organizations or on his own initiative. The 
act denies the unions, which are not recog- 
nized as nationally representative, the right 
to stand as the sole labor interlocutor in 
collective bargaining. 


The law passed by parliament on De- 
cember 2, 1971, provided that the number 
of active years to be taken into account for 
the computation of pension payments will 
be gradually increased from 30 to 37.5 


years by 1975 in order to permit an up- 


ward revision of maximum pension pay- 
ments from 40 to 50 percent of taxable 
wage earnings. In accordance with this 
law, about 800,000 retired persons received 
a 5-percent pension increase at the begin- 
ning of 1972. 


The law of December 24, 1971, reduced 
the maximum authorized number of 
weekly hours from 54 to 50, when calcu- 
lated as an average over a period of 12 
weeks. Under no circumstances can the 
workweek exceed 57 hours. 


Effective January 1, 1972, all enterprises 
employing a minimum of 10 workers were 
required to invest 0.8 percent of their total 
payroll in training programs organized ei- 
ther at plant or at interindustry levels, 
under the control of worker representa- 
tives. By 1976, the rate of this obligation 
will reach 2 percent of the payroll, thus 
raising the total amount to be invested in 
training from $320 million in 1972 to $900 
million in 1976. If the percentages above 
are not expended directly by the employer, 
they will be paid to special funds as a tax 
levy. 


The problems arising out of the pres- 
ence of 1.5 million foreign workers in 
French communities came into sharper 
focus with the rise of unemployment and 
reports of poor housing facilities available 
to immigrants. According to government 
reports, foreign workers residing in France 
provided 20 percent of industrial man- 
power and were classified as follows: 39 
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percent unskilled; 32.5 percent semiskilled; 
and 26 percent skilled. 

At the request of the French president, 
metal and nonmetal policy planners were 
seeking ways to make French industry less 
vulnerable to the effects of political up- 
heavals in foreign producing countries and 
fluctuating world market prices. A key rec- 
ommendation was to give greater impor- 
tance to Bureau de Recherches Géologiques 
et Minières (BRGM) programs of 
increased prospecting and research activi- 
ties. The programs would be extended to 
include other minerals of strategic impor- 
tance. 

The new policy would be centered 
around France's two dominant mining and 
metallurgical conglomerates: Péchiney-Ug- 
ine Kuhlmann, a copper, aluminum, chem- 
ical, special steel, and alloy producer and 
Le Nickel-Pefiarroya-Mokta, a producer of 
nickel, lead-zinc, and uranium. The Gov- 
ernment aims are to give stronger techno- 
logical support to these groups through 
the BRGM and to underwrite company ef- 
forts at development of mineral deposits 
and where necessary guarantee to provide 
aid for overseas investment in new areas. 

The French Government also decided in 
principle to participate in financing of the 
international tin buffer stock agreement in 
1971. Based on France's voting rights in 
the agreement, the Governments' contribu- 
tion to the buffer stock fund would be 
around $3 million. 

The Government agency, Groupement 
d'Importation et de  Repartition des 
Métaux, (GIRM) planned to step up min- 
eral exploration around the world and 
stockpile key commodities which the 
French industry will need. To accomplish 
this, the Government not only encourages 
large companies to become involved in ex- 
ploration, but also offers them direct help 
to enter into negotiations with other coun- 
tries. The priority so far has been given to 
those companies searching for copper and 
nickel. 


PRODUCTION 


The production of iron and steel, cop- 
per, and lead-zinc was generally lower in 
1971 than in 1970. Among the fuels, the 
coal industry showed another decline, 
whereas a significant increase was apparent 


in the production of natural gas and pe- 
troleum refinery products. In table 1 the 
production of primary and processed met- 
als and nonmetals is given. 
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Table 1.—France: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 1971 » 
METALS 
Aluminum: 
Bauxite, gross weigere thousand tons 2,773 2,992 3,184 
AlGMING: 3365.5) i ee ee eae do 11, 105 1,130 1,215 
Metal: 
PrualU. 2i. dress usc dd LR A e RU eee do.... 372 380 384 
S/ E EL eiu cie ³ E do 89 87 98 
Antimony smelter production 2,129 2,222 1,526 
Arsenic, white e. ool ee od ce hi ee d eben 13,600 13,600 13,600 
Bismuth métal.) 2-2. oe 8 kilograms.. 7r62,000 12,000 77,000 
Cadmium met aan. 523 529 579 
ell ⁵ ⁰ʒ EE Ee EL E Le r 526 244 576 
Copper: 
Mine output, metal content 389 250 300 
Metal: 
Blister (secondary) .__-_._-___-__-_---_---_-_-_-- 2222222222222 10,380 9,020 6,860 
Refined: 
leeres tiee oae aUe Le 28,900 27 , 852 25, 820 
OR aa aa cd de c el c ee NG 88 8,040 5, 675 3,330 
Pô⁰·w ⁵«˙7 ä. ]7« ᷓ¹. .... y e ceu tu 36,940 33,527 29,150 
Gold: 
Mine output, metal content troy ounces.. 54,946 62 , 726 65,620 
)( ³ AI NT do 47,101 56,521 56,392 
Iron and steel: 
Iron ore and concentrate... ..... 2.222 22-2222. 2. thousand tons. 55,425 56,805 65,862 
Pig ON A: d « ꝙ f..... . 8 do 17,784 18,735 17, 900 
Blast furnace ferroalloy s do 428 486 445 
Electric furnace ferro alloy do 309 339 350 
Steel ingots and casting do.... 22,511 23,778 22, 859 

3 % ete ĩðͤ vb 8 do 117,987 18 , 727 17,577 
Mine output, metal content 30,200 28,820 29,770 
Metal refined: 

PUTNEY octet Sa ³ĩ˙] (m ĩðx2 S ade Bet eS 107,980 119,936 108,310 
S ce ee ere eee ate ea ate eee Cee eee 19,824 18,123 25,000 
Antimonial lead (lead contentt dd 28,050 31,886 27,180 
Total refined lead_________.._______-__-_-___._-___-_---_- 155,804 169,945 160,490 
Magnesium metal including secondary 4,414 4,611 7,216 
Nickel, metal content of metallurgical products (pure nickel, ferronickel, 
and nickel oxide)_________.__-___-__--_______-_-______-_------------ 9,606 10,952 9,941 
Silicon cece a aches ec eme aa rtp. Ehe se ashes d ec ah 29,470 35, 490 37,290 
Silver: 
Mine output, metal content thousand troy ounces. . 72,396 2,282 2,109 
Metal (content of final smelter products) do- 4, 135 4,812 3,611 
Tin concentrate, metal content long tons r 246 332 817 
Tungsten concentrate, metal content 22 58 300 
Uranium: 
Mine output, uranium content r 1,360 1,340 1,300 
Chemical concentrate, uranium content 1,716 1,764 1,521 
5 (byproduct from bauxite) e.-.___-_...___---___-_-___-_------- 100 100 100 
inc: 
Mine output, metal content_______...__.___-___________-_-_----- 20,100 18,580 15,100 
Metal including secondary: 
777 ³oÄ¹0»A Au ³ĩ³A6W³29 S PN = SE 253,540 223,670 217, 620 
//! õͤ0yĩ/³»Và½½à½d/½à½yſj ymtßs 8 r 7,540 6,780 1,400 
NONMETALS 
Alabaster 222227 1,510 1,440 e 1,400 
Asbes tos oa Loona Laaa 500 500 500 
ĩĩÜ Ü̊B“³¹ ⁵ ] ³A q ñ ꝗ ] m ꝝ f LC r 94, 800 94, 780 110, 000 
Bromine, elemen tall 14,710 14,710 14,530 
5 ann... sebum ek micis thousand tons. — 27, 543 28, 858 28,822 
ays: 

Bentonite NEEE NES ORE T te RE OR TCU PPP 16 , 257 19,337 NA 
Brick and tile thousand tons — 10,647 10,352 NA 
Ceramic and potter 544,584 566,898 NA 
Clay and marl for cement industry thousand tons.. 11, 233 11,879 NA 
Kaolin and kaolinite, crude____...___._.___.-.____-__-------------- 427,324 e420, 000 ¢ 420,000 
Refr actor thousand tons. . r 809 949 1,180 

Diatomit oo... 2222222222222222- 170,000 170,000 170,000 
Feldspar, hr ⁰y⁰ ⁰ E aae r 215,000 236,000 192,000 
Fertilizer materials: 
Crude (natural): 
Phosphatic chal k r 26,000 26,000 189,800 


See footnotes at end of table. 
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Table 1.—France: Production of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 


NONMETALS—Continued 
Fertilizer materials—Continued 
Crude (natural) —Continued 


Potash: 
Gross weight- -_------------------------ thousand tons.. 11,971 
K30 equivalent. |... 2.22222. 22. eee do.... 1,938 
K20 equivalent (marketable)))))9 do.... 1,794 
Manufactured: 
Nitrogenous, nitrogen content... ..........-.-........- do 1, 406 
ee y 
uper phosphate do 1.297 
Phosphate concentrates. ... s do.... 108 
Themis sg. ð K ĩð2d do- 2,615 
CJJ/»Ä—% 8 n ie : x ra Sere Se tef do.... 1,770 
Mixed, gross weight. ..... 22 ccc cllc cll lll lll. do.... 6,456 
Fluorspar, marketable /n) ⁵ ↄ . ⁵ ß LEE 275, 000 
%%ͤ;»XÜ(é ꝛ·¾ ] Nh ee Se ee tenn Se ase thousand tons. . 4,184 
Gypsum and anhydrite, erudee gd do.... 5,959 
Lime, quicklime and hydrated including dead-burned dolomite. . . ... do.... 4,187 
J/öÜÜ⁵ ³˙ÜAä¹. f -h;-· com ee ð dd ala r 2,069 
Pigments, natural mineral, iron oxide d.. 2,159 
F ⁰ͤi. ] ⅛ om. mykms y 8 565 
Pozzolana and la pill iii „„ r 171,849 
Pyrite: 
Gross weight thousand tons 85 
Sault ⁵ð§QN h do 35 
Quartz and glass sand 
777 ͥͥ ͥ —ꝗſTfTfT!ͥßꝙßꝙkꝙÿ„ßéꝙ . y eee ote 553, 994 
FFF!!! ſ ee thousand tons.. 11, 670 
Salt: 
Rock /!!!ü..ãüõũ 0 ³ ù]V d 2B eee do 235 
Brine Salt- oes ogee Set ͥ ⁰ ⁰». ¾ . ĩx . E EIL Eu do 869 
Fh /%ĩͤ˙—ͤtüMͤ ³ 3m oh I EL E do- 965 
l y do 2, 800 
do) <a Onan BENIN AO UP NED ET / a ³·⁰¹ a Cited do 14,869 


Stone, sand and gravel n. e. s.: 
Building stone: 


Granite and similar rockk s do 11, 153 
, ß . LI iet do.... 12,523 
Marblé.. E ͥ ͥ % ] ole mele ⁰˙¹eꝛe ⁰d Eg Esp E e do 486 
ei ß eM f DN. E eUE do- 
Crushed limestone and granit e 4,581 
Dolomite: 
F ² o/ h 272, 547 
Crude for cealeinindgeũ¹dzdzdgzgzz 22 cl c eee 635, 400 
Other. e Leo t e Se LAU ß LR T 674,530 
C1: tees Soe Didot ea I 1,582,477 
Limestone, agricultural and industrial: 
For agriculture -o-is thousand tons 490 
For iron and steel industr7ʒ7 do.... 5,186 
For lime and ee ment do.... 29,747 
For sugar mille 2622 ooo oe eed do.... r 725 
JJTͤõͤͤ ]ĩ]qſſſͥ ERE Pr Mea ⅛5ð2u 8 do.... 36, 148 
Road ae foundation and ballast (other than alluvial sand an 
ave e 
Er Ballast JJ ] ⅛V⅛W!ĩd 8 do.... 75,861 
Foundation material... ....... 2222 2L LLL LLL 2222 2l22.- do.... 5,299 
Ground rock, for road fille rn do.... 199 
Paving block and eurvnn gg do.... 148 
Slate: 
HOO0Í-- o sooner a dd M ee r 121,897 
% 0 mn. ] ĩ Hh. mm; E aa 8 56,683 
Other stone: 
eee, . e . 220, 235 
/%/õõͤõĩõͤõĩÜ Ü ⁰¹“¹id PTT 8 8, 
Mars. oc —ꝶ H 8 190 
Mine fill... -.--- thousand tons.. 11,772 
Millstones and grinds tones 2,159 
Sand and gravel: 
Industrial sands: 
e,, x ß thousand tons.. 11, 671 
Miscellaneounun s do r 627 
Other sand and gravel (alluvial): 
By dredging...............-..-..-----..222.2..2-22... do 193, 230 
By other winning methods do 1 90, 607 


See footnotes at end of table. 


1970 


11,699 
1,904 
1,768 


1.344 


779, 885 


85 
35 


563,311 
2,220 


1,296 


5,664 


219,924 
724, 774 
647,979 


1.592, 677 


564 

5, 186 
31.024 
846 


37,620 


120, 784 
30, 288 


262, 206 


10,418 
1,287 


1,828 
702 


96,588 
96,284 


1971 » 
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Table 1.—France: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1969 1970 1971 v 
NONMETALS—Continued 
8 elemental, byprodu ett thousand tons.. 11, 742 1,733 1, 806 
alc: 
CORO s a cod M SC EL M E E LL ent uet ie r 247,050 219,120 258,630 
PCööĩÜ6Üê14%t&ĩo G0EP ð˙ ...... T t 8 214,570 232,992 245,997 
MINERAL FUELS AND RELATED MATERIALS 
Bituminous asphaltic material____..._....________________________--- 117,880 124,573 ° e 128,000 
Carbon black oo lol = alee E E ek 137,200 148,700 156,400 
Coal: 
Anthracite- lll ß sible ooa thousand tons.. 10,084 9,843 9,178 
FF ² / a ee ee a ts ii do 30,499 27,511 23, 886 
Jö ⅛˙ rA ³˙ wVã y y E TAE E E do 2, 950 2,785 2,752 
P ᷑ . econ 3 oe K ĩð E a a do 43,538 40, 139 35, 766 
Coke: 
Annett ð do.... x 13, 613 14, 161 12,510 
/ oðð¹wäſſſſã ³⁰Dddd IL or ee eee do 8 10 4 
CJ6ũdeg᷑ ]ĩ]ð ̃ᷣð ̃ ̃ mA a m ced do.... r 13, 621 14,171 12,514 
Serie ³ y do.... 74,208 4,822 NA 
Gas, natural: 
Gross productiooůn ee million cubic feet. 346,223 363,174 ¢374,334 
Marketed loco ek es K a te ee et do. 229,756 242,964 252, 428 
Pet see Si a eee wo sti eM ĩ 8 thousand tons 81 77 e 80 
Petroleum 
r ³˙iW¹wi.A ⁰ URS thousand 42-gallon barrels.. 18, 207 16,825 13,651 
Refinery products: 
Aviation gasoline. _.______.__________-___-_____------ do.... 506 385 242 
Motor gasoline. .......... C11 od E A eee PUE do.... 104,266 112,273 114,410 
Jet fuel ie coc dy rA ß KM E EE do.... 22,742 29,294 22,216 
Kerosine... o sau ͥ ⁰ ·¹¹A = enous do 350 373 340 
Distillate fuel oilllnsns LL L2 cL 2-2. do. 257,697 295,893 301,962 
Residual fuel oil......... „„ 0.... 157,864 183,229 216,337 
lll!!! ⁵ðiT ⁵ ⁵ melee ee C e E do 7,208 7,382 7,932 
Liquefied petroleum gases do.... 25,446 28,301 27,132 
pue JJ HERI MDC ĩͤ RE do 17,287 19,444 19,695 
) ĩ V ⁵ᷣͤ VT hoe, do.... 40,913 25, 158 23,268 
Renne fuel and losses do.... 38,185 ,216 52,101 
Totdl.o x ac atro Lun iC TM x EL do.... 672,464 737,948 785, 635 
e Estimate. P Preliminary. r Revised. NA Not available. 


1 Produced in part from imported raw materials. 
2 Includes smectic clay. 


TRADE 


The currency realignment agreement 
reached at the Smithsonian Institution in 
December 1971 removed many of the un- 
certainties in the international monetary 
situation. It also brought about a net de- 
valuation of the franc against all curren- 
cies amounting to 1.8 percent as compared 
with the exchange rate structure prevailing 
in May 1971. In practice, the immediate 
effect of this development on the French 
economy will be small. Nevertheless, in the 
long run it reinforces the competitive ad- 
vantage France gained from the 1969 de- 
valuation of the franc and successive reval- 
uations of the Deutsche Mark. French 
exports increased in value from $18 billion 
in 1970 to $20.5 billion in 1971; whereas, 
French imports from all sources increased 


in value from $19.1 billion in 1970 to 
$21.2 billion in 1971. 

Details of foreign trade in mineral com- 
modities including total tonnage, principal 
destinations, and sources are given in ta- 
bles 2 and 3. 

The French Government asked Enter- 
prise de Recherches et d'Activité 
Petrolieres (ERAP), a wholly govern- 
ment-supported organization, to study the 
conditions under which the U.S.S.R. could 
participate in a joint refining venture in 
France. Elf was to define the type and lo- 
cation of the oil refinery and outline the 
contribution of all participants. Details of 
this study were not available at yearend. 
However, the study confirmed the determi- 
nation of the French Government to diver- 
sify the source of its future oil supply. 
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Table 2.—France: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 
METALS 
Aluminum: 
auxite.________.____------------ 148, 084 
Oxide and hydroxide 111. 286 , 529 
Metal including alloys: 
DOPOD xis oe eS A 14,819 
Unwrought..................- 179,808 
Semimanufactures 85, 959 
Antimony metal including scrap......... 194 
Arsenic (anhydride)..................- 11,622 
Berylum-.-- eS sce secede 2 
Bismuth, all form. 12 
Cadmium JJ acs ᷣ Se seen de 58 
Chromium: 
Chromite..__.____-.--_--.------- 280 
Oxide and hydrox ide 949 
Mei Lc 343 
e . a a r 456 
Columbium value, thousands 2 r $4 
pper: 
Mät eism 911 
Metal and alloys 
E...... ĩðVà eco ses 41,029 
Pa and other unrefined. .... 9,952 
323 ed 8 r 8,296 
Semimanufactur es r 88,008 
Gallium value, thousands 2 3886 
Germanium, all form 1 
Gold: * 
Ashes and sweepings...troy ounces.. r 71 
Metal: 
For domestic use do 163, 948 
Temporary imports do.... 3, 179, 769 
Iron and steel: 
Iron ore thousand tons 18,515 
Pyrite cinder..............- do.... 183 
Metal: 
rj m —Ó€— do.... 12, 229 
Pig iron including spiegeleisen “ 
Orccc 74 
Ferroallo ys do 331 
Shot and powder. ....... do.... 22 
Steel: 
Primary forms including 
coils... do.... 704 
Semimanufactures: 
Bars, rods, wire rods, 
and sections. do r 2,481 
Plates, sheets, and 
universals. . do 2,410 
Hoop and strip - do 209 
Rails and 
accessories... do 201 
Wire do 118 
Tubes, pipes, and 
fittings....... do r 828 
Castings and fo 
rough........ Orc 20 


See footnotes at end of table. 


1970 


159,189 
263 , 809 


24,104 
147,013 


101,987 


112 
138,859 


5,385, 917 


18, 643 
219 


2, 637 
200 
426 

27 


1,067 


2,096 


2,576 
217 
252 
105 
951 


27 


Principal destinations, 1970 


West Germany 90,182; United Kingdom 
44,216; Italy 17,112. 
Switzerland 108,861; Spain 62,104. 


Italy 17,868; West Germany 4,707. 

Belgium-Luxembourg 49,430; "West Ger- 
many 41,229; Italy 84, 838. 

West Germany 28,915; United States 
14,822; Italy 9,024. 

United Kingdom 49; Belgium-Luxem- 
bourg 27; West Germany 22. 

United States 2,452; United Kingdom 
1,715; Belgium-Luxembourg 1,511. 

All to United States. 

Belgium-Luxembourg 51; Netherlands 7. 

West Germany 62; United States 20. 


West Germany 154. 

United States 17 5; Sweden 168; Belgium- 
Luxembourg 151. 

Italy 74; West Germany 60; United 
States 46. 

Switzerland 49; United States 40; West 
Germany 32. 

Mainly to West Germany. 


Belgium-Luxembourg 356; West Ger- 
many 256; Spain 62. 


Belgium-Luxembourg 20,792; West Ger- 
many 12,835; Italy 11,681. 
Belgium-Luxembourg 8, 148. 


West Germany 1, 935; Italy 1,242; 
Netherlands 1,039. 
West Germany 17,051; Netherlands 


4,728; United States 4,463. 
Switzerland $603. 
All to Belgium-Luxembourg. 


Switzerland 58. 


Thailand 59,511; Netherlands 16,140. 
Muscat and Oman 2,014,724; Lebanon 
649,155; United Kingdom 594,884. 


Belgium-Luxembourg 13,695; West Ger- 


many 4,948. 
Belgium-Luxembourg 118; West Ger- 


many 101. 
Italy 2,170. 


Italy 73; Belgium-Luxembourg 62; West 
Germany 58. 

West Germany 106; Italy 94; United 
States 94. 

West Germany 10; Italy 8. 


Italy 350; Belgium-Luxembourg 229; 
West Germany 


West Germany 567; United States 492; 
Belgium-Luxembourg 264. 


West Germany 748; Italy 287; United 
States 224. 
i Germany 70; Italy 30; Netherlands 


Italy 73; Guinea 33; Iran 23. 
West Germany 19; Algeria 9; Morocco 7. 


United States 168; Netherlands 184; 
U.S.S.R. 62. 


„„ 11: United States 
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Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 
METALS—Continued 
Lead: 
ORG se ae a es AL NE. 4,333 2,168 Belgium-Luxembourg 1,938. 
GGͤ eGo eae 9,429 8,996 Netherlands 2,4583; Czechoslovakia 1,316; 
Hungary 1,080. 
Metal including alloys 
/ sete cere ced 14,670 22,335 Italy 11,785; West Germany 10,120. 
Pig iron including alloys........ 19,095 27,706 West Germany 8,598; Switzerland 4, 761; 
Belgium-Luxembourg 4,063. 
Semimanufactures including al- 
I/. ³ K ĩ he 939 1,432 Algeria 408; Italy 370. 
Magnesium, all form 729 667 1005 132; Cameroon 110; Netherlands 
Manganese: 
))h;;ͤX;ĩ; : . See 594 1,308 NEEL ART 520; Argentina 150. 
Oxide. io 521 445 
Metal, all forme 6,476 6,325 West Germany 2,417; Italy 1,224; 
Sweden 953. 
Mercury 76-pound flasks . r 145 522 Belgium-Luxembourg 145. 
Molybdenum 
ORG eect ei ee eet 80 45 Italy 25; Netherlands 20. 
ôÄ§˙êðÜ5—⁴ a aia 27 22 Sweden 11; Italy 5. 
oe allforms... e 36 32^ West Germany 21. 
Nickel 
Matte, speiss, et e 154 210 People s Republic of China 100; Italy 53; 
t Germany 47. 
Oxide and hydroxide............... 116 196 5 55; Netherlands 46; West Germany 
0. 
Metal including alloys: 
77 ĩͤ K LE 1,640 1,686 West Germany 657; Netherlands 457; 
Belgium-Luxembourg 452. 
Ih 8 4,214 5,359 West Germany 1, 132; People's Republic 
of China 995; Italy 810. 
Semimanufactures including 
anodes c ee eee r 2,996 3,549 West Germany 772; Spain 660; Italy 346. 
Platinum and platinum group:“ 
hes and sweepings___troy ounces. . 1,093 1,100 Italy 354; Switzerland 116. 
Metal including alloys. ss do.... 127,992 151,561 SET EDI 658,800; West Germany 
Sen um E E PE R E ³ é K EM EE 2 41 West Germany 21; Netherlands 20. 
ver: 
Metal including alloys 
thousand troy ounces... 6,640 6,515 Ha Rd 85 i West Germany 936; Nether- 
an , 
Ashes and sweepings........ do.... 552 64 NA. 
Sodium metal...................-....- 1,440 - 
Tantalum, all forms. value, thousands 2 r $68 $124 West Germany $59. 
T norum ĩ⁰˙ AAA 1 19 Japan 16; West Germany 2. 
in: 
00)GGG§§ö§ö§ẽ§ĩẽ[;—f AA si long tons 365 400 Mainly to Spain. 
Oxide... .. Oss 26 34 Mainly to West Germany. 
Metal including alloys 
CAD 22 oa ate ts do.... 14 29 Mainly to United Kingdom. 
Ingo ts do 569 295 xor dis Switzerland 58; United King- 
om 50. 
Semimanufactures do r 133 103 Belgium-Luxembourg 22. 
Titanium: 
Orë ceci eee lend t 129 189 Algeria 65. 
Oxide. oy te ³ A 8 9,844 14,569 United States 5,997; West Germany 
1,887; Brazil 1,277; U.S.S.R. 1,064. 
Metal, all form 39 46 United States 15; Sweden 9. 
unge: 
SNP E Tm EN 125 West Germany 113. 
Trioxide Me REOR MEN 169 147 Austria 128; West Germany 
zi Metal, all form... 301 246 West Germany 106; United Kingdom 62. 
inc: 
Ore 7,126 4,819 Mainly to Italy. 
Matetee eee a a se 324 1,462 Belgium-Luxembourg 1,255. 
Oxide... ne et 8 8,887 24 Belgium- Luxembourg 21. 
Metal including alloys: 
TaD eo ei isk cit 2,155 1,610 Italy 1,152; West Germany 311. 
Dust (blue powder) 2,352 1,966 Norway 800; Belgium-Luxembourg 461. 
Slab and ingot...............- 20,381 17,716 West Germany 10,329; Portugal 2,677. 
Semimanufactures r 2, 393 5,861 West Germany 4, 139; Netherlands 640. 
Zirconium: 
))Gö ³¹ AAA LEE 130 32 NA. 
G ôö§;O—ẽAQm ³ꝛ . de Rm 75 101 Japan 45; West Germany 16. 
Metal including nuclear grade 300 335 Sweden 216; United States 60. 


See footnotes at end of table. 
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Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 
METALS—Continued 
Other: 
Ore and concentrate 189 
Ash and residues from nonferrous 
metals: 
Aluminumdm 5,114 
f A tee eee 8,222 
Lead c 12.5 men es ee we 8,626 
Nee!!! 8 476 
ZG. e e re A ur E e 6,147 
Other- -z ocnc cuin nce ere 33 , 237 
Slag and ash n.e.s__.___.--.------- 170,115 
Metal including alloys, all forms . 328 
NONMETALS 
Abrasives, natural: 
Pumice, emery and other 622 
Dust and powder of precious and 
semiprecious stones 
value, thousands 2. $407 
Grinding and polishing wheels 2,512 
Asbestos, eruj le 794 
Barite including wither ite 14,415 
Borates, natural__.........---.-------- 1,478 
BromiD6-. o md QAM ER E usn: 2,005 
Cement thousand tons 1, 006 
Gh ³ĩVéꝛAA k 9,452 
Clays and products: 
Crude: 
KIll ⁵ĩðͤ 8 63, 901 
Benton ite 2, 205 
Refractor y 366,252 
thera oos ⅛•mrm 88 r 1, 406, 949 
Clay and refractory construction ma- 
terials (bricks, tile, etc.)) 208, 003 
Corundum: 
Natural including emery (included 
in abrasives above) .............- 189 
Arbahcidl.i:cel ... nAra 13,942 
Cryolite and chiolite, natural... ........ 1,518 
Diamond: 
Industrial excluding powder 
value, thousands 2. $1,331 
Gem unset................- do r$10,338 
Hort 8 14, 869 
FeldSpar. -- -------------------------- 27,251 
Fertilizer materials: 
Crude: 
Nitrogenous (natural sodium 
nitrate )) 141 
Phosphate rock«k kk 607 
Potassic salt 59, 503 
Organ ie 28,706 
Manufactured: 
Ammonia, anhydrous 
thousand tons 52 
Nitrogenous. ...........- do.... 514 
Phosphatic: 
Basic slag. ......... do.... 280 
Other do 53 
Potassi c do 1, 026 


See footnotes at end of table. 


1970 


535 


$189 
2,880 


201 
19,052 


1,004 


1,317 
340,697 


71,774 
2,983 
446 ,499 
90,914 


246,949 


96 
16,642 
1,478 


$1,305 


$11,997 
15,981 
34,360 


Principal destinations, 1970 


Algeria 108; Belgium-Luxembourg 55. 


ee West Germany 1,098; Spain 


Belgium-Luxembourg 2,870; West Ger- 
many 885; Spain 682. 

Belgium-Luxembourg 7,118; Italy 327. 
West Germany 528; Italy 196. 

Belgium-Luxembourg 4,708; West Ger- 
many 604. 

Sweden 16,515; Belgium-Luxembourg 
11,122; West Germany 6,101. 

Belgium-Luxembourg 29,685; West Ger- 
many 26,342. 

West Germany 87; Belgium-Luxembourg 
65; Turkey 25. 


NA. 


i^ aaa $76; Belgium-Luxembourg 


West Germany 633; Italy 428; Belgium- 
Luxembourg 404. 


NA. 
Italy 4,723; Belgium-Luxembourg 2,822; 
UR 2,599. 


West Germany 288; Ivory Coast 222. 
West Germany 143,826; Belgium-Luxem- 
bourg 69,183. 


West Germany 40,308; Italy 18,868; 
Switzerland 6,151. 

Belgium-Luxembourg 960; Tunisia 526; 
Iran 297. 

Italy 266,257; West Germany 95,678. 

Italy 37,103; Belgium-Luxembourg 
25,164; West Germany 11,782. 


West Germany 55,276; Belgium-Luxem- 
bourg 51,649; Greece 21,126. 


NA. | 

West Germany 3,613; Belgium-Luxem- 
bourg 2,883; Italy 2,598. 

Cameroon 757; Greece 720. 


West Germany $578; cand $196; 
Belgium-Luxembourg $139 

United States $5,485; Switzerland $3,955. 

West Germany 8, 866. 

West Germany 12,300 ; Belgium-Luxem- 
bourg 11,272; Switzerland 5,300. 


Mainly to Tunisia. 

Thailand 1,000; Republic of Korea 1,000. 

Belgium-Luxembourg 80,525; Nether- 
lands 21,047. 

Italy 3,8322; West Germany 1,872. 


West Germany 112; Spain 20. 
Arab Republic of Egypt 112; Belgium- 
Luxembourg 91. 


Austria 148; Switzerland 122; Italy 56. 
NA 


Belgium-Luxembourg 133; Italy 88; 


Ireland 68. 
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Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 
NMETALS—Continued 
Flint (pebbles) %% w my ase 
err ĩ⅛ð eu UU EGSE 
Graphite C ei RR 
Gypsum and anhydrite including plasters 
ih ð K dust 
e ß cL 


Pigments, mineral ineluding iron oxide 


Pozzolan, santorin, eta 

Precious and semiprecious stones, except 
diamond value, thousands 2 

pou gross weight 
l 


Sodium and potassium compounds n.e.s.: 
Caustic sda 


Caustic potash. ........ 2.2... ..- 
Stone, sand and gravel:? 


Building stone: 
Crude and partly worked n.e.s 


Worked: 
Slate including erude 


Not specified. ............ 
Dolomite, chiefly refractory grade... 
Gravel and crushed stone 

thousand tons. . 

Limestone (except dimension)....... 

Quartz and quartzite 
Sand excluding metal bearing 

thousand tons 

Sulfur, elemental................ do.... 

Tale and steatite.....................- 


Other: 
Nonmetals n.e.8...............-..- 


Slag, dross and similar waste, not 
metal bearing, from iron and steel 
manufacture thousand tons 


Oxide and hydroxide of magnesium, 
strontium, and bariu m 


ür x: 2m E 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural........... 
Carbon black 


Coal and briquets: 
Bituminous.....................-. 


Gas including liquid petroleum gas 

Hydrogen, helium and rare gases 

Peat including briquets___.________-_-- 
See footnotes at end of table. 


1969 


96 , 783 
102,226 


35 
855,321 
601 

r 1,111 
2,954 
2,870 

r $12,117 


4 
135,113 


219,561 
r 9,216 


96,307 


19,983 
6,486 
91,369 

108,433 

904 

' 1,822 
868 
48,878 


202, 262 


808 


r 9,227 
26 


16,182 
41,338 


1,102,001 


43,022 


17,276 
887,991 


609, 962 
2,462 


1970 


110,142 
146,456 
1,758 
1,209,001 
11 

388, 705 
692 
1,491 
2,574 
3,273 
$14, i6 
283,830 


278,417 
10, 372 


91, 842 


22, 789 
8,936 
67,061 
10,833 
121,176 
2,519 
2,583 
1,142 
60,875 


233 , 709 


1,095 


11,074 
890 
14,863 
42,535 
1,214,001 
95,433 


25,813 
1,110,001 


583,599 
1,128 
2,897 


Principal destinations, 1970 


West Germany 29,171; United States 
25,581; Belgium-Luxembourg 14,589. 
West Germany 105,026; iy 11, 963; 

Belgium-Luxembourg 10, 198. 
West Germany 304; Spain 297; Italy 273. 
Belgium-Luxembourg 421, 400; Sweden 
282,187. 
Arab Republic of Egypt 5. 
West Germany 198, 096; ee 
idis 150,522. 


West Germany 742. 

Algeria 394; United Kingdom 324; 
Morocco 238. 

Mainly to Switzerland. 


Switzerland $9,544. 
NA 


Netherlands 109,112; West Germany 
80,988; Belgium-Luxembourg 33,990. 


hone 61,834; Australia 50,886; Brazil 
Netherlands 3,165; United Kingdom 
1,384; Switzerland 841. 


Belgium-Luxembourg 49,949; West Ger- 
many 15,845. 


Netherlands 10,500; 
bourg 8,188. 

West Germany 4,500; Belgium-Luxem- 
bourg 2,788. 

Belgium-Luxembourg 28,382; West Ger- 
many 18,296; Switzerland 5,142. 


West Germany 7,629; Switzerland 1,666. 
Belgium-Luxembourg 74,687; Switzer- 
e 44,569. 


Belgium-Luxem- 


West Germany 996; Switzerland 577; 
Italy 499. 

United Kingdom 291; Netherlands 164; 
West Germany 78. 

United Kingdom 13,553; West Germany 
11,712; Belgium-Luxembourg 4,551. 


Switzerland 176,004; West Germany 
45,744; Belgium-Luxembourg 10,331. 


West Germany 994; Belgium-Luxem- 
bourg 62. 


U.S.S.R. 6,733; Belgium-Luxembourg 
we United Kingdom 714. 


Mainly to United Kingdom. 
West Germany 9,653; Italy 8,576: 
Spain 6,178 


West Germany 561,260; Belgium-Lux- 
embourg 368,020; Italy 104,002. 

Italy 37,626; West Germany 22,745; 
United d Kingdom 20,459. 

Mainly to Spain 

West Germany 397, 013; Belgium-Lux- 
embourg 226,822; Algeria 40,738. 

Spain 241,961; Portuga 119, 704; United 
Kingdom 34, 846. 

Spain 393; West Germany 324; Switzer- 
land 17 4. 

Mainly to West Germany. 
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Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


MINERAL FUELS AND RELATED MATERIALS 
—Continued 
Petroleum refinery products: 
Gasoline-thousand 42-gallon barrels. . 


Kerosine and jet fuel do.... 
Distillate fuel oil do- 
Residual fuel oil. do- 
Lubricants do 


Other: bitumen, petroleum coke, and 
other residues do 


r Revised. NA Not available. 
1 Excludes artificial corundum. 


1969 


r 23,858 
3,055 

r 21,654 
28,519 
2, 702 


r 2,084 
r 45,184 


1970 


24,761 
5, 404 
22,128 
17,837 
2,819 


2,551 


Principal destinations, 1970 


United Kingdom 10,829; West Germany 
4,480; Netherlands 3,944. 

Switzerland 1,820; West Germany 1,337; 
United Kingdom 916. 

Switzerland 9,743; West Germany 8, 706; 
Netherlands 2, 328. 

West Germany 5, 295; United Kingdom 
4,695; Belgium-Luxembourg 2,125. 

United Kingdom 866; Netherlands 305; 
Belgium-Luxembourg 266. 


West Germany 1, 065; Switzerland 545. 


60,511 Belgium-Luxembourg 24,096; Switzerland 


14,788; West Germany 6,725. 


2 Based on par value of franc effective on January 1, 1960 of 20.2550 U.S. cents equals 1 franc. The par value 
of the franc was changed on August 10, 1969 to 18. 0044 U.S. cents equals 1 franc. 


3 Including indium and thallium. 


4 Calculated from quantities reported in kilograms. 
s Including cast iron and shot, grit, powder, and sponge of iron or steel. 
6 Alkali, alkaline earth, and rare-earth metals except sodium. 
7 Including synthetic and reconstituted stone but not including diamond. 
8 Not including slate, flint, or industrial limestone. 


Table 3.—France: 


Imports of mineral commodities 
(Metric tons unless otherwise specified) 


1969 


1970 


Commodity i 


METALS 


Oxide and hydroxide 11111. 
dr including alloys: 


Antimony: 
Ore and concentrate 


Metal, all form 


Arsenic, anhydride and acid... ......... 
Beryllium metal, all forms 

value, thousands 2. 
BisMuth 264525226530 se ce EE RH. 


Ore 
Oxide and hydroxide............... 
Metal, all form 


Columbium: 
Ore (including tantalum ore 
Metal, all forms. value, thousands ?. 
Copper: 
Matte 


See footnotes at end of table. 


479,899 
5,507 


14,783 
142,215 
84,484 


4,095 
996 


2,442 


488,888 
1,101 


13,842 
188,338 
64,377 


4, 430 
389 


2,418 


Principal sources, 1970 


Australia 329, 627; Greece 83,849 Guyana 
43,194. 


West Germany 3,784; United States 
1,615; Canada 1,005. l 


Belgium-Luxembourg 6,048; West Ger- 
many 2,416; United States 2,258. 

United States 73,061; West Germany 
17,805; Greece 1,246. 

West Germany 30,703; Belgium-Luxem- 
bourg 18,390; Italy 6,227. 


PE of South Africa 1,354; Thailand 
671 


Belgium-Luxembourg 254; Japan 36; 
NAM 33; People's Republic of China 26. 


United States $311; United Kingdom $61. 
Peru 293; Japan 118; United Kingdom 
108 


Belgium-Luxembourg 212; Japan 86; 
Zaire 70 


U.S.S.R. 124,802; Madagascar 89,757; 
Turkey 79,911. 

West Germany 1,759; United Kingdom 
855; U.S.S.R. 159. 

U.S.S.R. 40; West Germany 28; United 
Kingdom 27. 


Morocco 7,329; Canada 292. 

Belgium-Luxembourg 263. 

Belgium-Luxembourg 544; Zaire 141; 
Finland 121. 


All from Canada. 
United States $284. 


Belgium-Luxembourg 334; United States 
144; Italy 133. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 
METALS—Continued 
Copper—Continued 
Metal including alloys: 
SOAD 355-6 . ae ak 13,147 
Blister and other unrefined..... 15,844 
Refined .....................- r 324,452 
Semimanufactures r 39, 756 
Germanium, gallium, etc. 
value, thousands 2 r 5437 
Gold: 3 
Ashes and sweepings.. troy ounces.. 12,628 
Metal: 
For domestic use do.... 166,573 
Temporary im ports do.... 3, 871, 137 
Iron and steel: 
Ore and concentrate, except roasted 
pyr ite thousand tons 6,941 
Roasted pyr ite do 32 
Metal: 
Scrap- ----------------- do.... 465 
Pig iron, spiegeleisen and other 4 
do 249 
Ferroallo ys do 107 
Steel, primary forms do 1, 945 
Semimanufactures: 
Bars, rods, sections 5 do 1, 832 
Plates, sheets, and universals 
do 2,278 
Hoop and strip..... do.... 349 
Rails and accessories. do 61 
Wire... do 104 
Tubes, pipes, and fittings 
do 285 
Castings and forgings, rough 7,057 
Lead: 
Ore and concentrate 123, 735 
OXIdO8 co AA ee ee Ede 2,624 
Metal including alloys 
Se 8 4, 981 
Unwrou ght 58,450 
Semimanufactures. . ......... 468 
Magnesium including alloys: 
DOPAD 32265 ꝛ⅛«² m rA i 46 
Unwrough 1,183 
Semimanufacturee s 94 
Manganese: 
Ore and concentrate 975,841 
G //öͤ»;ͤ— ] . eS 3, 886 
Metal, all form 412 
Mercury, all forms 76- pound flasks . 9,457 


See footnotes at end of table. 


1970 


12,234 
16,469 
817,049 
37,167 


$426 


87,964 
102,947 
5,867, 431 


9, 635 
59 


278 
9, 735 


137, 821 
2,571 


6,224 
50,727 
505 


2 
2,775 
123 


1. 095, 000 
3, 605 

320 

9,167 


Principal sources, 1970 


West Germany 4,771; Belgium-Luxem- 
bourg 1,383; Switzerland 952. 

Belgium-Luxembourg 9,625; Zaire 6, 587; 
Zambia 235. 

Belgium-Luxembourg 102, 303; Zambia 
66,190; Chile 51,322. 

Belgium-Luxembourg 13,332; West Ger- 
many 13, 094; United Kingdom 2, 017. 


n $311; Netherlands 
62. 


Netherlands 75,972; Switzerland 7,234. 
West Germany 86,678; United States 
4 


United Kingdom 8,030,429; Switzerland 
1,899,918; North Korea 290,514. 


Brani ba Mauritania 1,951; Liberia 
1,617. 
Italy 28; Spain 27. 


Belgium-Luxembourg 194; United King- 
dom 90; United States 52. 


West Germany 68; Belgium-Luxem- 
bourg 

TA Caledonia 91; 
o 

Belgium-Luxembourg 836; West Ger- 
many 644; United States 506. 


West Germany 979; 
bourg 919; Italy 73. 


Belgium-Luxem- 


Belgium-Luxem- 


Belgium-Luxembourg 1,087; West Ger- 
many 636; Netherlands 82. 

Belgium-Luxembourg 240; West Ger- 
many 105. 

United Kingdom 66; Belgium-Luxem- 
bourg 14. 

"as Genny 51; Belgium-Luxembourg 


West Germany 180; Italy 88; Nether- 
lands 19. 

West Germany 4,054; Belgium-Luxem- 
bourg 3,365; Switzerland 1,617. 


Morocco 48,632; Ireland 41,655; Aus- 
tralia 9,929. 

Belgium-Luxembourg 1,188; West Ger- 
many 736; Mexico 947. 


Belgium-Luxembourg 3,843; Algeria 850; 
Netherlands 471. 

Morocco 18,010; Belgium-Luxembourg 
14,077; United Kingdom 7,231. 

Belgium-Luxembourg 322. 


NA. 
neds 836; United States 657; U.S.S.R 


Italy 70; United States 23; United King- 
dom 18. 


Gabon 484,808; U.S.S.R. 
96,531; Morocco 24,577. 

Japan 2,283; Belgium-Luxembourg 645; 
West Germany 470. 

Republic of South Africa 235; United 
States 25. 

"D Fai Mexico 1,886; Yugoslavia 


115,196; Brazil 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 
METALS—Continued 
Molybdenum: 
Ore and concentrate 7,705 9,431 Canada 4,247; United States 2,940; 
Netherlands 1,150. 
ORIG 6 5 . %⅛-s mn aA 8 39 Netherlands 26; United States 12. 
Metal, all form 105 93 Austria 34; West Germany 30; United 
: States 11. 
Nickel: 
Mattia - 2.22 AAA ee EE 13,204 18,189 New Caledonia 12,664; Cuba 3,330; 
l Canada 2,017. 
Oxide and hydroxide. ................ 61 85 Canada 38; Italy 28; Netherlands 28. 
Metal including alloys: 
/ ⅛ m» A a r 408 534 Belgium- Luxembourg 176; United States 
104; Canada 74. 
Unwrou gh r 8,611 11,610 Canada 5,186; United Kingdom 2,188; 
U.S.S.R. 1,870. 
Semimanufactures (including 
, he eo Se 2,657 4,296 United States 1,617; United Kingdom 
1,147; West Germany 1,033. 
Platinum and platinum group: 
Ashes and sweepings_._troy ounces.. 85,044 34,787 eric ang 12,507; Spain 5,851; Algeria 
9 LÀ 
Meéetàal8-.-.. ee See se dee do.... 413,715 217,917 United States 46,972; West Germany 
42,798; United Kingdom 41,410. 
Seleniumnun oM 64 37 United States 20; Mexico 4. 
Silver: ? 
Ashes and sweepings . 
thousand troy ounces. . 916 268 Netherlands 145; Spain 68; Switzerland 
Metal, all form do 21, 990 17,189 Switzerland 3,126; West Germany 2,837; 
United Kingdom 2,291. 
Tantalum, all form 17 18 United States 9; Belgium-Luxembourg 8. 
Thorium: 
Ore (monazite).................-.- 554 2,441 Australia 1,829. 
us Metal value, thousands 2 $1 $7 All from United States. 
in: 
Oxid@. e long tons 111 97 Belgium-Luxembourg 48; West Germany 
Metal including alloys: 
PFF do 79 174 Italy 99; Switzerland 74. 
In gots do 11,140 9,871 Malaysia 2,922; Indonesia 1,808; People's 
Republic of China 1,768. 
Semimanufactures do 34 52 West Germany 21: Belgium-Luxem- 
5 bourg 10: Netherlands 8. 
Titanium 
«ö;—[⁰ Added a M 138 , 730 126,884 Australia 126,361; Ceylon 253. 
Oxide... 224 ee mut 88 19,934 18,892 West Germany 10,495; Belgium-Lux- 
embourg 3,311; Netherlands 2,390. 
Metal, all form 565 1,095 U.S.S.R. 441; Japan 262; United King- 
dom 188. 
Tungsten: f 
))G»Ü§; on ea ENEE 2,746 2,675 United States 1,065; Brazil 810; Repub- 
lic of Korea 219. 
enge el ed 81 102 Mainly from West Germany. 
Metal, all form. 66 146 West Germany 59; United States 24. 
Uranium: 
fé. iz ot pdt UL 1,193 1,467 All from Gabon. 
Metal including alloys...kilograms.. 1 40, 446 266 , 878 W 156,042; Argentina 
Zinc: 
Ore and concentrate 412,477 411,147 Canada 126,507; Peru 90, 907; Ireland 
73,214; Sweden 34, 731. 
e c 3,021 3,657 West Germany 1, 400; East Germany 
1,070; Italy 447. 
Metal including alloys: 
)J 18,439 17,428 Belgium-Luxembourg 8,545; Netherlands 
5,279; West Germany 2,159. 
Blue powder. 4,366 4,458 Belgium-Luxembourg 4,191. . 
Unwrought...............-..- 81,224 31,349 Belgium-Luxembourg 18,241; Bulgaria 
4,746; Netherlands 4,528. 
Semimanufactur es 5,031 5,941 Belgium-Luxembourg 3, 305; West Ger- 
, many 1,295; Yugoslavia 1,020. 
Zirconium: 
fa. c eu NE cL C A ASTO 29,700 27,818 Australia 27,600. 
NAG ee rna et et 414 259 United Kingdom 109; United States 60; 
West Germany 55. 
PAR Metal... encocmicdceaderex 54 69 United States 63. 
er: 
Ashes and concentrates 28,971 82,152 New Caledonia 50,783; Iran 11,648; 


See footnotes at end of table. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS—Continued 
Other—Continued 
hes and residues containing non- 
ferrous metals: 


1 ö wwe eee o = 


NONMETALS 
Abrasives: 
Emery, natural corundum, other 


Dust and powder of precious and 
semiprecious stones 
value, thousands 2 


Grinding and polishing wheels 
õÜ ³ ³ AA ce esL die 
Barite and wither ite 


Boron materials: 
Crude natural bora tes 


Clays and products: 
Crude: 
Kaolin including calcined 


Benton ite 
Refractor xy 


Clay and refractory construction ma- 
terials (bricks, etc.) .............. 


Cryolite and chiolite, natural............ 


Diamond: 
Industrial except dust 
value, thousands 2 


Fertilizer materials: 
Crude: 
N al ian (natural sodium ni- 
irnalg].- a ee et 
Phosphate rock thousand tons 
Manufactured: : 


Ammonia, anhydrous.......... 


Nitrogenous. ...........-.-... 


Phosphatic: 
Basic 81ag-...........-.-. 


Flint (pebbles)..................-.--..- 
erf ce Docs ees 


See footnotes at end of table. 


1969 


3,562 
411 

86 

57 
12,547 
32,230 
85 
28,209 
19,959 
$4,791 
5,821 
135,137 
19,849 


107,591 


286,274 
93,711 
196,220 


553 , 552 
2,156 


$6,248 
$35,270 
6,817 
29,052 


24, 083 
3, 528 


173,647 
849,863 
197 , 767 


942,463 
881,841 


486,548 
6,729 


1970 


4,644 
2,352 
64 

67 

16, 120 
50, 498 
194 


53,157 
28,198 
$4,666 
6,445 
151,846 
87,414 


117,367 
657 
$8,462 
41,699 


4,066 


317,594 
110,578 
182,380 


607 , 452 
8,712 


$6,139 
$31,041 
5,821 
31,336 


26,750 
8,687 


127,901 
434,883 
201,571 


876,721 
396 , 769 


448 , 437 
12 , 567 


Principal sources, 1970 


West Germany 2,846; Italy 1,875; Bel- 
gium-Luxembourg 786. 

Belgium-Luxembourg 2,265; 
land 67. 

NA. 

Netherlands 19. 

West Germany 7,581; Belgium-Luxem- 
bourg 3,519; Australia 777. 

Canada 48,995. 

West Germany 140; Italy 25. 


Switzer- 


Turkey 49,897; Greece 3,258. 
Italy 20,584; Netherlands 539. 


United States $1,791; United Kingdom 
$1,569; Switzerland $163. 

West Germany 2,756; Belgium-Luxem- 
bourg 1,639; Italy 1,1 175. 

merry 73, 526; U.S. S. R. 48,876; Italy 

West Germany 70,019; People's Republic 
of China 8,208; "Romania 2,160. 


Turkey 67,122; United States 48,070; 
N etherlands 2. 143. 
Kaly 276; United States 236; Turkey 138. 


N 

Switzerland 16,786; 
14,796; Italy 14,924. 

Belgium-Luxembourg 3,131; West Ger- 
many 924 


West Germany 


United Kingdom 253,606; United States 
40,716 


Italy 35,775; Greece 32,217; United 
States 20,249. 

West Germany 139,083; United Kingdom 
23,910; United States 6,337. 


West Germany 224,377; Italy 137,145; 
Belgium-Luxembourg 122,210. 

ee ee 6,768; Denmark 
944. 


Ireland $2,092; United Kingdom $1,610; 
Belgium-Luxembo $1,328. 

Belgium-Luxembourg $10,234; Switzer- 
land $5,289; Israel $4,485. 

United States 2,680; West Germany 
1,876; Denmark 599. 

Norway 21,777; West Germany 3,870; 
Italy 1,545. 


Mainly from Chile. 
Morocco 1,651; Togo 788; Tunisia 404. 


Belgium-Luxembourg 117,707; West Ger- 
many 5,245; Netherlands 4,929. 

Belgium-Luxembourg 219,501; Romania 
106,836; West Germany 21 468. 

Belgium-Luxembourg 124 216; Israel 
47,793; West Germany 17 886. 


Belgium- Luxembourg 690, 208; West Ger- 
many 186, 513. 

Netherlands 146,969; Tunisia 67,610; 
Bel ium-Luxembourg 55,640. 

United Kingdom 208,309. 

Tunisia 7,100; Mozambique 2,178; 
public of South Africa 1,172. 


Re- 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS— Continued 


Lithium and strontium minerals 
Magnesite including calcined__________-- 


Pigments: 
Earth pigments, including iron oxides. 


Earth, other (possolanic) santorin etc. 


Precious and semiprecious stones 5 
value, thousands 2. 


Sodium and potassium salts n.e.s.: 
Caustic s0da. ...............-....- 


Caustic potash and peroxides of po- 
tassium and sodium 
Stone, sand and gravel: ? 


Dimension stone: 
S and partly worked: 
te 


Dolomite, chiefly refractory grade 


Gravel, and crushed stone 
thousand tons 


Limestone..............-..-........-.- 
Quartz and quartzite..................- 


Sand excluding metal bearing 
thousand tons. 


Sulfur, elemental, all grades 
Tale and steatite_______._.________ __. 
Other nonmetals n.e.8.................- 


MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural........... 


Carbon blace kg 
Coal and briquets 
V thousand tons 
Coal brique ts do 
Lignite and lignite briquets . do- 
%))!!.];§;%ö 8 do- 
Gas, hydrocarbon 
atural......... million cubic feet. 
Manufactured 


Hydrogen and rare gases 
Peat including briquets. thousand tons 
Petroleum: 

Crude. .thousand 42-gallon barrels. . 


See footnotes at end of table. 


1969 


5,630 
10,815 


895 


175,616 


3,899 
48,710 


4, 909 


1,052 
367 


r $16,816 
326 , 253 


66,464 
38,246 


66 


3,373 
218, 860 
48,059 
97,448 
187, 728 


3.771 
172,481 
34,893 


1,822 
851,519 
9,698 
894 , 967 
1,599 
60,649 
12,517 
261 


309 
8,290 


77.996 
69,718 


4,415 
39 


628,912 


1970 


6,789 
4,133 


617 
183,613 


5,565 
56,587 


4,961 


940 

87 
$17,002 
319,204 


50,538 
60,894 


217 


2,020 
202, 535 
33,939 
91,206 
167,411 


4,553 
155,770 
36,344 


1,628 
324,661 
10,191 
164,415 
2,624 
69,075 
14,189 
207 


299 
. 2,858 


93,805 
49,342 


6,681 
44 


729, 886 


Principal sources, 1970 


Malagasy Republic 3,500; Italy 1, 248; 
West Germany 805. 
i-i 1 1,611: Italy 1,521; United 


718. 
Japan 4785 Chile 120. 
um-Luxembourg 133,951; West Ger- 
8 47,179. 
Republic of South Africa 3 801. 
Austria 24,142; United Kingdom 8,543; 
Greece 5, 596. 
Mozambique 1,240; West Indies 1,287; 
Norway 1,07 0. 


MON Germany 339; Spain 252; Austria 
0. 
NA. 


India $6,832; Switzerland $4,486. 
Cyprus 188, ,393; Spain 101 ,000; U.S.S.R. 


29 
Algeria 23,500; West Germany 10,426; 
Netherlands 8,571. 


Belgium-Luxembourg 41,152; Italy 8,788; 
Switzerland 8,034. 


Sweden 64. 


United Kingdom 857; Italy 830. 
y 82,611; Republic of South Africa 
7,547; Norway 16,431. 


Spain 28,932; Portugal 1,940; United 


Kingdom 1 87 1. 

Belgium-Luxembourg 72,978; Portugal 

Belgium-Luxembourg 146,277; West Ger- 
many 20,407. 


Belgium-Luxembourg 4,401; West Ger- 
many 82. 

Belgium-Luxembourg 147,587; West Ger- 
many 8,178. 

Italy 15 450; West Germany 4,970; 


Portugal 3,890 


Belgium-Luxembourg 658; Italy 460; 
Netherlands 258. 
serie ea ,916; Canada 77,518; Mexico 


11 

Italy 4,318; Belgium-Luxembourg 2,271; 
Austria 1 1. 

Switzerland 652, 100; Greece 45,349; West 
Germany 23 Á 2. 


United States 1,643. 
Netherlands 28,175; United States 
17,835; West Germany 11,175. 


West Germany 6,395; United States 
3,450; Poland 1,544; U. S. S. R. 1,451. 
N etherlands 134; Belgium-Luxembourg 


5 
Mainly from West Germany. 
West Germany 2,548. 


Netherlands 78,431; Algeria 15,374. 

West Germany 41,963; Belgium-Luxem- 
bourg 5,308. 

West Germany 5,278; Belgium-Luxem- 
bourg 1,140. 

West Germany 26: Netherlands 11; 
Poland 6. 


x rrr poo Libya 128,894; Iraq 
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Commodity 1969 1970 Principal sources, 1970 
MINERAL FUELS AND RELATED 
MATERIALS—Continued 
Petroleum—Continued 
Refinery products: 
Gasoline thousand 42-gallon.. 
barrels. . r 8,636 12,147 Italy 5,049; West Germany 4,726; 
U.S.S.R. 697. 
Kerosine..............- do.... 430 772 ub Germany 352; United Kingdom 
Distillate fuel oil do 122, 880 26,028 Italy 14,846; U.S. S. R. 5, 655. 
Residual fuel oil. do- 4,423 2,880 U.S.S.R. 1,471; Italy 854; Belgium-Lux- 
embourg 165. 
Lubricants... .........- do 280 272 United States 86; West Germany 80; 
l Netherlands 38. 
Other (vaseline, waxes, petroleum 
coke, bitumens, etc.).. do r1,025 1,612 United States 887; West Germany 326. 
Mineral tar and other coal-, petroleum-, 
or gas-derived crude chemicals 289,177 255, 217 


r Revised. NA Not available. 
1 Excludes artificial corundum. 


Bu vr dads 147,411; West Germany 


? Based on par value of franc effective on January 1, 1960 of 20.2550 U.S. cents equals 1 franc. The par value 
of the franc was changed on August 10, 1969 to 18.0044 U.S. cents equals 1 franc. 


3 Calculated from quantities reported in kilograms. 


* Includes cast iron and sponge, powder, etc. of iron and steel. 


5 Including wire rod. 


* Including synthetic and reconstituted stone but not including diamond. 


7 Excludes flint and industrial limestone. 


COMMODITY REVIEW 


METALS 


Aluminum and Bauxite.—Primary alu- 
minum metal production rose to 384,000 
tons in 1971, approximately 4,000 tons 
more than the 1970 output. Production of 
French secondary aluminum totaled a rec- 
ord 98,000 tons in 1971 compared with 
87,000 in 1970. Aluminum scrap prices de- 
creased steadily during 1971 and ingot 
prices following the trend declined approx- 
imately 30 percent. The pressure of foreign 
secondary ingots offered for sale on the 
French market continued throughout the 
year. 

Bauxite ore production, averaging 55 
percent aluminum oxide, increased to a 
record amount of 3.2 million tons in 1971. 

Copper.—By the end of 1971, it was 
clear that France's last major overseas cop- 
per interest, Pefiarroya’s Disputada de las 
Condes Company, would come under the 
control of the Chilean Government. Pefiar- 
roya was to be paid compensation totaling 
$13 million in the form of deliveries of 
copper. Indications were that the Govern- 
ment was seeking to encourage the estab- 
lishment of new vertically integrated 
French-controlled domestic copper opera- 
tions which ultimately would meet at least 
one-third of France's requirements. To this 
end the Ministry for Industrial and Scien- 


tific Development was prepared to offer 
$80 million in aid. 

Successful implementation of this pro- 
gram would thus support the work of 
GIRM, which maintains a copper stockpile 
for French industry normally of about 
50,000 tons, equivalent to about a 2-month 
supply. GIRM's purchases from overseas 
producers were 240,000 tons in 1971. 
GIRM may also be given the job of man- 
aging a proposed stockpile of 10,000 tons 
of nickel. 

Iron Ore.—French iron ore production 
in 1971 was 52.4 million tons from the 
Lorraine mines and 2.1 million tons from 
the Western, Pyrenées, and other mines, 
amounting to a total of 55.9 million tons 
compared with a total of 56.8 million tons 
in 1970. Because of a downturn in the ac- 
tivity of the iron and steel industry, iron 
ore imports decreased from 9.7 million 
tons to 8.7 million tons in 1971. A similar 
reduction was noted in iron ore exports 
which amounted to 18.6 million tons com- 
pared with 19.1 million tons in 1970. 

Iron and Steel.—The worldwide steel re- 
cession was not felt as much by the French 
steel industry as by most of its competi- 
tors. Crude steel production dropped 3.8 
percent to 22.9 million tons, which was 
slightly higher than the 1969 output. 
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Consumption actually increased by 3 
percent over that of the previous year, but 
the figure was masked by a reduction in 
the large stock built up during 1970 by 
steel users who were obviously reluctant to 
place new orders while the economic cli- 
mate was unfavorable. Paradoxically, in 
view of the worldwide recession, 1971 was 
a record year for French steel exports, 
which totaled nearly 7 million tons and 
enabled France to achieve its objective of a 
surplus of steel exports over imports. The 
surplus was 900,000 tons compared with a 
400,000-ton deficit in 1969. 

The good export performance was the 
result of increased American market de- 
mand at the beginning of the year, when 
a strike in the U.S. steel industry appeared 
imminent. After the conclusion of a new 
wage agreement in the U.S. industry and 
subsequent introduction of economic meas- 
ures, including the 10-percent import sur- 
charge, exports to the United States de- 
clined sharply. Loss of U.S. markets was 
only partially compensated for by exports 
to other markets. The drop in sales cou- 
pled with the sharp fall in prices at the 
end of 1970, when French producers were 
giving discounts to domestic clients on cer- 
tain products to overcome Belgian and 
West German competition, resulted in 
heavy losses by the major steel companies. 

Expansion Plan.—As early as 1966, a se- 
ries of mergers, under the Economic and 
Social Development Fund (ESDF) plan, 
resulted in the creation of two main 
groups in the basic steel sector of France, 
Wendel-Sidelor in Lorraine and Usinor in 
the north. In 1970 restructuring of the 
special steels sector under the ESDF plan 
was completed, when Compagnie des Ate- 
liers et Forges de la Loire and Société des 
Forges et Ateliers du Creusot merged with 
Creusot-Loire. 

The reorganization of the industry al- 
lowed the planners to set ambitious targets 
in the sixth French economic plan. These 
targets aim for an annual 5-percent pro- 
duction increase and an increase in steel- 
producing capacity by 1975 to 35 million 
tons, sufficient to satisfy the internal de- 
mand and to produce a trading surplus. 

Under the sixth economic plan, invest- 
ments totaled about $4 million as com- 
pared with $2 million under the previous 
plan. The investments are concentrated in 
three major projects: (1) Construction by 
Socilor, a subsidiary of Wendel-Sidelor, of 
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a new oxygen steel plant at Grandrange in 
Lorraine, which will expand the annual 
capacity of the parent company to 4 mil- 
lion tons; (2) doubling of the capacity of 
Usinor's main Dunkirk plant to 8 million 
tons by the end of 1975; and (3) construc- 
tion of a fully integrated steel plant in the 
new industrial zone at Fos-Sur-Mer, near 
Marseille by Wendel-Sidelor. Annual pro- 
duction, due to begin in 1973, will be 3 
million tons initially and will increase pro- 
gressively to 7 million tons by the end of 
the decade. The estimated cost was $1.2 
million and by yearend financing of Wen- 
del-Sidelors move to Fos-sur-Mer was still 
under consideration. 

Another project was  Péchiney-Ugine 
Kuhlmann's special steel plant expansion 
at Fos-sur-Mer. Details of the project were 
not available at yearend. 

Lead and Zinc.—French production of 
refined lead in 1971 was about 160,000 tons 
compared with 170,000 tons in 1970. The 
5.6-percent reduction was due to an accu- 
mulated stockpile of refined metal since 
1970 and to a slight reduction in lead con- 
sumption. On the other hand the produc- 
tion of lead concentrate in 1971 remained 
stable at 40,900 tons compared with 40,300 
tons in 1970. 

The output of zinc concentrate fell 
rather sharply to 27,000 tons compared 
with 33,000 tons in 1970. Several undevel- 
oped lead-zinc ore bodies and prospects 
were studied during the year, and some 
exploration work was carried out at Saint 
Salvy in the Tarn area, where zinc miner- 
alization predominates; Les Farges in Cor- 
réze where a vein deposit of lead rich in 
silver was found; and Carbonne in Ariége 
which has a mixed lead-zinc ore body. The 
lead-zinc mine of La Croix de Palliéres 
had to be closed in 1971 when rich ore 
was exhausted and operation on marginal 
ore was no longer economical. 

Nickel.—The production of refined 
nickel of high purity in France decreased 
from 11,000 tons in 1970 to about 10,000 
tons in 1971. The decrease was due to ter- 
mination of a contract between France and 
Cuba for the oxide supply to which 
France had access for several years. How- 
ever, ore mined in New Caledonia will 
continue to supply most of France's nickel 
demands in the future. 

Tungsten.—Mining operations at the 
Salau tungsten deposits went into full scale 
in April 1971. The Salau deposit is owned 
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and operated by the Société Miniére 
d’Anglade in which Charter Consolidated, 
Ltd., of Great Britain and Anglo-American 
Corp. of the Republic of South Africa 
hold a 40-percent interest. Since April the 
flotation concentrator treated 33,000 tons 
of run-of-mine ore. The shipments were 
basically 30 percent WOs concentrate. The 
company planned expansion of the flota- 
tion circuit to process about 60,000 tons of 
run-of-mine ore per year. 


NONMETALS 


Fertilizer Materials.—The French com- 
pany Rhéne-Poulenc officially announced 
the merger of two subsidiaries, Péchiney- 
Saint-Gobain and Progil. The new com- 
pany Rhöne-Progil will have a consoli- 
dated sales volume of about $727 million, 
ranking it as the largest chemical producer 
in France and among the largest in Eu- 
rope. The new firm will provide about 
half of all French production of chlorine, 
sulfuric acid, and sodium phosphate. 

In December of 1971 the establishment 
of a new fertilizer company, La Generale 
des Engrais (LGE) was announced by 
Rhóne-Poulenc and Péchiney-Ugine Kuhl- 
mann. The new company will produce 
about 3.5 million tons of fertilizer products 
annually at nine plants in France and 
eight plants in Belgium. In addition LGE 
will have a holding in Zuid Chemi of the 
Netherlands. 

French chemical production increased 8.3 
percent by volume in 1971 compared with 
a 9-percent increase in 1970, according to 
the Union des Industries  Chimiques 
(UCI). Mineral chemicals were up 18 per- 
cent in 1971 compared with 1970 produc- 
tion, when total phosphate fertilizers in 
terms of P205 content increased 12.9 per- 
cent, to 1,083,000 tons; nitrogenous fertiliz- 
ers increased 11.7 percent, to 1.5 million 
tons; and composite fertilizers were up 11.7 
percent, to 7.5 million tons. A substantial 
decrease of 41 percent occurred in calcium 
carbide production (228,000 tons) and out- 
put of carbon disulfide was down 2.6 per- 
cent, to 100,000 tons, compared with 1970 
figures. 

UCI indicated that purchases from for- 
eign parent companies by subsidiaries in 
France were increasingly affecting the trade 
balance. West Germany, still top supplier 
and best customer, reduced its trade in 
both exports and imports. Italy trimmed 
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its purchases substantially, whereas the 
United Kingdom maintained its import 
volume. Japan in 1970 was a good partner 
and the trade cover there was 145 percent; 
in 1971 the cover slumped to 92 percent as 
Japan trimmed purchases and raised its 
exports to France by 50 percent. Exports 
to the franc zone in 1971 were only 2 per- 
cent higher than in 1970, mainly because 
of the drop in purchases by Algeria. 

Potash.—France’s State-owned potash 
company, Mines Dominales de  Potasse 
d'Alsace (MDPA), produced its accepted 
ceiling of about 1.8 million tons of potash 
in 1971. The matter of limited production, 
because of salt disposal, has plagued the 
industry for many years. MDPA was plan- 
ning to engage a Netherland salt company 
to erect a salt extraction plant at the 
Rhine river, with a 1 million-ton capacity 
in order to reduce the pollution level. 
However, by yearend no decision was made 
on this project. 

Pyrite.—Société des Mines et des Produits 
Chimiques de Salsique continued to oper- 
ate the only pyrite mine in France and in 
1971 production was 82,000 tons compared 
with 85,000 tons in 1970. The decline in 
production was principally due to exhaus- 
tion of the rich pyrite vein at the present 
mine. The exploration group of the com- 
pany searched in the vicinity of the pres- 
ent mine for new ore bodies and examined 
old works and dumps of closed mines as 
well. 


Sulfur.—Société Nationale des Pétroles 
d'Aquitaine (SNPA) in July 1971 began 
shipments of liquid sulfur to Teesside. 
SNPA, which produces some 1.8 million 
tons of sulfur annually from the gas de- 
posits in southwest France, shipped sulfur 
from the port of Bayonne on the Bay of 
Gascogne. On arrival at Teesside, the sul- 
fur was discharged at the Seal Sands termi- 
nal into two steam-heated tanks, each with 
a capacity of 7,500 tons. 

SNPA shipped some 270,000 tons of sul- 
fur to the United Kingdom last year, or 
approximately 25 percent of all sulfur ex- 
ports of France. Of the total exports, 
amounting to about 1 million tons in 
1971, some 316,000 tons were in liquid 


form. 


MINERAL FUELS 


The Energy Commission's report for 
France's sixth economic plan  (1971—75) 
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was finally adopted by the National As- 
sembly in June 1971. The plan projects 
the energy pattern for the years 1971-75 
and also examines the prospects and prob- 
lems envisaged for this sector of the na- 
tion’s economy beyond 1985. It also em- 
phasizes the need for an intensive search 
to discover sources of oil, particularly out- 
side of the Middle East and North Africa, 
as well as the need for greatly increased 
oil storage capacity and more rapid devel- 
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opment of nuclear power at home. 

The annual growth rate of total energy 
consumption is expected to average 5.5 
percent during the period 1971-75 and 
then to decline marginally to an average 
of 4.7 to 5.2 percent between 1976-80 and 
to 4.2 to 4.7 percent over the first half of 
the 1980’s. Taking the average of these hy- 
pothetical rates, the Commission forecasts 
that France’s energy balance sheet will be 
approximately as follows: 


Energy source ! 1965 1970 1975 1980 1985 

Electricity: 
JC cas ces 6m ⅛˙ũu te 15.5 18.7 19 20 60 
NM en eet ee . 5 1.7 6 19 50 
Percent of total (9. 6) (9.2) (9) (10. 8) (15. 6) 
)))E!f C ³ĩðWꝗ2A. y -wr-—-—k! ! 69 57.5 40 30 25 
Percent of totalaalllls LLL c Lll 2 cll cssc sz (41.6) (25.7) (14) (8.3) (5.5) 
; a ee) mm ts et 8 14.1 25 35 45 
Percent of total___...__.________________-..-..--- (4.8) (6.3) (9) (9.7) (10) 
))));Äiĩù ⁰ſyd yt y v y E coeur a 73 131.5 190 56 310 
Percent of total (44) (58.8) (68) (71.2) (68.9) 
r A OF e nii ea I 166 223.5 280 360 490 


1 Million tons coal equivalent. 


2 This figure does not include nonenergy products for inland consumption, net exports, increased stocks, 


or military requirements. 


Should these forecasts prove accurate, 
France's total energy demand would dou- 
ble over the 15-year period, and it is pre- 
dicted that although oil will continue to 
provide the major share nuclear power 
and natural gas will account for a growing 
proportion of the energy supply. 

On the 25th anniversary of France's na- 
tionalization of gas and electricity, Presi- 
dent Pompidou pointed out that despite 
plans for an all-out nuclear effort, the use 
of fuel oil in electric powerplants still re- 
mains a big factor in the coming years. In 
1971 fuel oil provided 26 percent of 
France's electricity compared with 20 per- 
cent in 1970, while the demand for hy- 
droelectric power dropped from 40 perent 
to 36 percent during the year. In 1975 
France's electricity, according to plan six, 
will be provided 44 percent by fuel oil, 29 
percent by hydroelectric power, and over 8 
percent by nuclear energy. To this end in 
March 1971, France decided to speed up 
its nuclear program and started building 
three new 850,000-kilowatt power stations. 
It is anticipated that, these stations will be 
ready to provide electricity by the end of 
1972. 

Coal.—Production of coal and lignite for 
1971, as reported by the French coal indus- 
try, was 35.8 million tons while in 1970 it 
was 40.1 million tons. The decline of ap- 
proximately 4.4 million tons reflects the 


plan six trend to reduce coal production 
to 25 million tons annually by 1975. 

The decline in output is to be shared by 
each of the producing areas. The coal 
mines of Nord et Pas-de-Calais, the largest 
coal producing region in France, reported 
yields of 15 percent less in 1971 than in 
1970. In earlier years approximately half 
of France's total coal output came from 
this region. The Lorraine coal basin, the 
second largest producing region in France, 
reported an output of 11.51 million tons, 
or about 32 percent of the total French 
output. The remaining French coal pro- 
duction, amounting to 6.94 million tons, 
came from six mines in the Centre-Midi 
region and small producers. Much of the 
coal industry's retrenchment was centered 
in the fields which are considered high-cost 
operations. 

The Lorraine coalfield boasted the high- 
est productivity figures for the entire in- 
dustry at 8.387 tons per underground 
man-shift compared ‘with Pas-de-Calais’ 
1.997 tons and the national average of 
2.626 tons. 

Continued reduction in mine personnel 
was reported in 1971. The coal industry's 
labor force numbered 92,530 workers of 
which 2,041 were engaged in the lignite 
sector. Underground employees were re- 
ported at 61,136 of which 59,964 were em- 
ployed in the production of anthracite and 
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bituminous coal. Since 1970, the number of 
workers leaving the industry amounted to 
7,928 of which 5,848 had been employed 


underground. 


Lignite production at 2.75 million tons, 
was down slightly from the 1970 level of 
2./9 million tons. Virtually all of the lig- 
nite production was consumed in electric 
powerplants or by small consumers adja- 
cent to the producing fields. Output per 
man-shift for the industry averaged 5.545 
tons or slightly above 1970 level. 

Customs data published by the Ministère 
des Finances et des Affaires Économiques 
indicates that the solid fuels trade was 
considerably less in 1971 than in preceding 
years. 


France's solid fuel exports totaled 1.52 
million tons in 1971 compared with 2.15 
million tons in 1970. Most of France's ex- 
ports were confined to the member coun- 
tries of the European Economic Commu- 
nity (EEC) although some tonnage was 
shipped to the United Kingdom, Spain, 
Switzerland, and North African countries. 
Exports and imports of solid fuels, in 
thousand tons, in 1970-71 were as follows: 


Exports Imports 
1970 1971 1970 1971» 
Coal (anthracite, 

bituminous)..... 11,162 1846 13,716 13,596 
Coke 907 601 3,384 2,750 
Patent fuel 80 72 199 146 

Lignite 
riquets ER Le 301 253 
Total 2,149 1,519 17,600 16,745 


P Preliminary. 
1 Includes a small amount of lignite. 


Source: Statistique Mensuelle (Paris). December 
1970-71. 

Imports of anthracite and bituminous 
coal, coke, and briquets made from coal 
and lignite amounted to 16.76 million tons 
in 1971, or 4 percent below the 1970 level. 
Coal, principally anthracite and bitumi- 
nous, accounted for most of the imports 
with the 1971 volume amounting to 13.6 
million tons, slightly less than the previous 
year's 13.72 million tons. Coke imports fell 
to 2.75 million tons from the 3.38 million 
tons of a year ago, while the combined 
total of coal and lignite briquets imports 
was reduced to 399,000 tons in 1971 from 
500,000 tons in 1970. 


The EEC provided the bulk of France's 
coal imports in 1971. West Germany, 
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France's principal source of imported coal, 
supplied 5.80 million tons in 1971, some 
300,000 tons less than in 1970. A gain of 
95,000 tons fom Belgium and a decline of 
a like amount in receipts from the Nether- 
lands completed the EEC supplied imports 
in 1971. Although sources of coal from 
non-EEC suppliers in 1971 were much the 
ssame as in the previous year, there were 
some variations in the volume of coal re- 
ceived from certain exporters. Poland and 
the Republic of South Africa, in particu- 
lar, provided greater amounts of coal, 
while smaller quantities were purchased 
from the United States and the United 
Kingdom. 

Coke and Coal Chemicals. Production 
of coke and coal chemicals amounted to 
16.3 million tons in 1971 compared with 
18.2 million tons in 1970. With the 10-per- 
cent decrease in domestic coke and coal 
chemical production in 1971, France im- 
ported 2.892 million tons of these commod- 
ities, principally from West Germany, 2.36 
million tons; the Netherlands, 208,000 
tons; Belgium, 178,000 tons; and other 
countries, 46,000 tons. Exports of coal 
chemicals and coke decreased from 1.1 mil- 
lion tons in 1970 to 672,000 tons in 1971, 
reflecting a greater demand by the domes- 
tic iron and steel industry. 


Production of coke and coal chemicals in 
France in 1970 and 1971 was as follows in 
thousand tons: 


1970 1971 

Coke-oven coke: 
Plants annexed to collieries . $8,790 7,387 
Steel plants cokeries.......... 5,360 5, 120 
Other coke. ..............--- 10 5 
Totalzsc 524 conl 14,160 12,512 
Coal chemicals 4,065 3,738 
rr AAA 18,225 16, 250 


Source: Statistique Mensuelle (Paris). December 
1970-71 

Coking coal consumed was mostly from 
Nord Pas-de-Calais basin with some small 
amounts from the Lorraine coal basins. 

Natural Gas.— France has a highly active 
and diversified program of research in en- 
ergy production and distribution. The 
Commission on Energy Research for the 
sixth economic plan recommended a total 
expenditure of approximately $1.9 billion 
for energy research and development for 
the period 1971-75. 
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Table 4.—France: Salient statistics of the coal and lignite industry 1 
(Thousand metric tons unless otherwise specified) / 


1970 1971 v 


COAL (anthracite, bituminous) 


Production: 

Nord/ Pas-de-Calais... oe ⅛⁰« ð d A d amada e 16,987 14, 520 

FFII... —— — 12,788 11,512 

M lſföꝑöꝗä had ue de ra eq icm EN SEE 1,616 1,459 

WV Clee 22-2 ee ³ð I ³ dd EE my y E ELE 611 592 

I a wee eee ⅛ vd 1,798 1,726 

% “!!..“˙m: o˙¾˙ VVꝓ&ꝓ&¹lSlwQI ...... eee eee el 2 1, 337 1,299 

FF P mZœrαwn E EE E idi DE 620 569 

))! ³oW1¹¹ md. Ld C ET ses 1,564 1,298 
%%% ) -——————————— € ———ÀÁ——— aes 33 34 
Total- a i he ar ͤ— fn. ³˙¹ wr d ee 97,354 33,009 

Average number of days workedlkͥekc ) „ͤ„ 269.4 261.4 
Average daily output (tons)____......__..-------------------------------------- 149.0 137.7 
Number of workers: 

Underground. ⅛˙ oe ee eee y ß 8 65,702 59,964 

GG ³o A a ĩ 8 98,248 90, 489 
Production per man-shift (tons): 

F ?ù— iim ꝑ ꝙęéʃ.wur9•0 ...t. y d 2. 643 2. 626 

h ⁰² —Yͥ ³˙Aſ - dddddꝓddddꝗ½ꝗqꝓa4à y . seo sa 1.738 1.713 
Stocks at yearend: 

Shipping OfB.. eus caseum cet Ss IU EE eae ³ Ad 2,102 1,127 

LOW-gIBdO. ß . epd e Ed ELEME ILE 9,688 3,827 

LIGNITE 

Production: 

PIOVel68. scone r :::: dcc uu d Rae EE 1,550 1,560 

Region Landuise:.. 2204.22 no a y 1,235 1,192 
Number of days worked.------------------------------1----------=------------- 269.4 243. 5 
Average daily output (tons)0)00)7)7)h /e 4„ 11. 11.3 
Number of gore... A RESET 2,210 2,041 
Output per man-shift . kr TREE EU 5. 059 5. 545 


P Preliminary. 
! Source: 


The sixth economic plan indicated that 
use of natural gas in France will reach 
35,000 million cubic meters per year by 
1975. Present estimates indicate that by 
1975 supplies will be only about half that 
much. Because of this situation, Gas de 
France asked Electricité de France to con- 
vert its power station from gas to fuel oil 
in 1971. 


The U.S.S.R. and France signed a 50.bil- 
lion-cubic-meter natural gas agreement in 
mid-1971.4 The contract, worth some $730 
million, calls for annual delivery of 2.5 bil- 
lion cubic meters of Soviet natural gas 
over a period of 20 years beginning in 
1975. France will pay about $36.3 million 
yearly, according to the Finance Ministry, 
and in addition will deliver up to $236 
million worth of pipeline and equipment 
to the U.S.S.R. 


Petroleum.—Union des Chambres Syndi- 
cales de l'Industrie du Pétrole, in a study 
on French petroleum, reported that French 
crude import sources in 1971 were mark- 
edly different than in 1970 because of the 
extended French difficulties in Algeria with 


Statistique Mensuelle (Paris). December 1971-71. 


subsequent nationalization and the end of 
the obligation of international oil compa- 
nies refining in France to buy Algerian 
crude. 


Imports from the Middle East as a 
whole rose 39 percent. Saudi Arabia, which 
supplied 16.9 percent of the total 107 mil- 
lion tons imported, displaced Algeria as 
the leading source. The first cargo for 
France of Norwegian offshore Ekofisk crude 
oil was to be delivered at the beginning of 
1972. Elf-ERAP has a 5.6-percent share in 
the Phillip-led Ekofisk group. 


Exploration—During 1971, five land rigs 
were engaged in wildcat drilling in France 
and one on a drill ship offshore. Four of 
the rigs were in the Aquitaine basin, one 
was in the Paris basin, and the drill ship 
was off the southern coast of France in the 
Mediterranean. No new discoveries were 
reported. A substantial amount of gas was 
reported in 1971 by SNAP Esso's Ucha de- 
velopment drill team in their gasfield in 
Aquitaine. 


! Chemical and Engineering News. V. 49, No. 31, 
Aug. 2, 1971, p. 11. 
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Geophysical work included the start of 
extensive seismic surveys off Corsica, in the 
Mediterranean and onshore, seismic work 
on the EIf-ERAP's Dax, and Luy de 
France and Commiges Gimone-Volvester 
permits. 

The number of applications filed, during 
the year, to drill in the Mediterranean 
offshore was unprecedented. Among the 
applicants were the Elf-ERAP interests for 
the Grand Fonds permit in the Gulf of 
Lions and Esso's application for the Rhóne 
Maritime. 

Refinieries.—Domestic refining capacity 
in France at the beginning of 1971 was 116 
million tons per year. According to prelim- 
inary estimates of France's sixth economic 
plan, a total refining capacity of 165 to 
185 million tons per year will be required 
by the end of 1975, rising to a projected 
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220 to 250 million tons in 1980 and to 270 
to 320 million tons in 1985. 

Early information about company ex- 
pansion plans indicated that the bulk of 
this new capacity, at least during 1970-75, 
wil come from expansions of existing 
plants. Projects already announced and 
due for completion over the next few years 
include British Petroleum's expansion at 
the Levera plant, from 4.9 to 11 million 
tons per year, and Antar's expansion at 
Douges, from 46 to 8 million tons per 
year. Reportedly,5 Shell also decided on a 
major expansion of its Berre refinery, al- 
most doubling its capacity to some 14 mil- 
lion tons per year. French refinery capaci- 
ties in million tons for the years 1965, 1969, 
and 1970, as well as location and 
ownership, were as follows: 
^ Petroleum Press Service. January 1971, p. 27. 


1965 1969 1970 

EN E ID M meo 5.5 5.5 5.5 
FCC ss 8.5 3.5 
8553S 10. 6 14.3 14.3 
FFF 4.0 7.2 7.2 
FCC 5 5 9.2 9.2 
33 3. 6 3.6 3.6 
6 iE 3.0 3.0 
77 on 3.6 3.6 
2 PME a 3.6 3.6 
PEE E ( 4.1 4.6 4.6 
J E hee 1.2 1.4 1.4 
3 ˙ EENE oes 5 5 4.5 
peed ies Rasiya AES 1.8 2.0 2.0 
E E aL anette 2.4 2.8 2.8 
CONT ae CNN 1.7 1.7 4.0 
uM La M eat 6.4 10.2 10.2 
UP reas aed ated DNE RN 6.0 7.0 7.0 
Sonde necs iu is 4.4 4.4 4.9 
Spee ees eee ee ee 3.0 3.0 3.0 
mcd. IS 3.7 3.7 3.7 
CCC 3.9 4.4 4.4 
JJ cece ee a ae 4.0 
sayeth E ee i ae 2.0 6.0 6.0 

70.8 105.2 116.0 


! Compagnie Francaise de Raffinage (CFR). 


? Compagnie Rhénane de Raffina e—Shell/Mobil/ELF. 
b 


3 Société de la Raffinerie de Stras 


ourg—Antar /BP/CFR. 


4 Société de la Raffinerie de Lorraine—CFR/Esso/ELF. 


During 1971, the first year of the sixth 
plan, only 4.4-million-tons-per-year of ca- 
pacity was added but it was expected that 
during 1972 an approximate 21-million- 


tons-per-year capacity will come on stream. 


Those refineries expected to expand in 


1973 are in the north near Dunkirk; in 
the Seine Valley, at Vernon, Petite-Cou- 
ronne, and Grovenchon; in the Atlantic 
area, near Ambes and Brest; and in the 
Mediterranean area, near Frontignan, Fos, 
Feyzin, and Lyon. 
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The capacity of Mobil's Frontignan re- 
finery in southern France, which more 
than doubled in 1970, will be increased 50 
percent in 1972. Cost of expansion was put 
at $8.4 million. The expanded facilities 
will go on stream in 1973 and will mainly 
make products for export to Mobil's affili- 
ates outside of France. 

Consumption of oil products rose 9.8 
percent in 1971, which was much more 
than in most European countries. Gasoline 
sales increased by 8.3 percent, reaching 
13.3 million tons. Heavy fuel oil sales rose 
20.3 percent, to 25.4 million tons in 1971. 

Storage and Transportation—The first 
part of the new crude 24.4-inch oil pipe- 
line with a capacity of 160,000 barrels per 
day, between Fos and Lyon, went on 
stream at the end of 1971. The second 
part of the same pipeline, between Lyon 
and Strasbourg, was a 40.8 inch line with 
a 940,000-barrel-per-day capacity and was 
expected to be finished by mid-1972. When 
the work is completed, the whole system, 
to be known as the South European pipe- 
line, will have a capacity of 1.8 million 
barrels per day. 

The capacity of the French tanker fleet, 
84 ships totaling 7.4 million deadweight 
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tons, was increased by 30 percent in 1971 
when seven small vessels were replaced by 
nine new 250,000 tankers. It was reported 
that in 1972 four more tankers will be 
added to the fleet. 

Despite record sales of heavy fuel oil on 
the home market and diversification of the 
French crude supply from Africa to the 
Middle East, France faced problems with 
surplus fuel oil. Since storage capacity was 
full, French refineries were forced to ex- 
port fuel oil at low prices. As a result, au- 
thorities plan to expand the storage facili- 
ties, particularly those close to the ports. 
Heavy investment in tank farms and un- 
derground storage facilities continued and 
by yearend total storage capacity was 
nearly 36 million cubic meters. 

Petrochemicals.—The French Govern- 
ment gave fiscal administrative approval 
for a project to build a pipeline linking 
major petrochemical complexes in the 
Lyon area with facilities near the Mediter- 
ranean Coast. Sopagil and Cie. will be re- 
sponsible for the realization of this project. 
The pipeline will be 146 kilometers long 
and will transport 200,000 tons of ethylene 
annually from Saint Auban to Pont-de- 
Claix. 


The Mineral Industry of Gabon 


By Henry E. Stipp ! 


Gabon's mineral industry continued to 
progres, and output and value of major 
mineral commodities increased  substan- 
tially. In 1971, production of mineral com- 
modities was valued at an estimated $128 
million 2 compared with output valued at 
$94.7 million in 1970. The mineral indus- 
try has become the leading sector of Ga- 
bon’s economy, accounting for about 29 
percent of the 1970 gross domestic product 
(GDP) estimated at $325 million. 

The Government and the petroleum 
companies operating in Gabon signed a 
new tax convention in April 1971 that 
raised the Government's share of gross 
profits from 16 percent to about 35 per- 
cent. According to a Government decree 
being legislated at yearend the territorial 
waters of Gabon would be extended from 
the present 25-nautical-mile limit to 30 
nautical miles. The extension was consid- 
ered necessary because of the Government's 
decision to award petroleum concessions 
that extend well beyond Gabon's old terri- 
torial waters boundary. 

The European Development Fund 
(FED) granted an additional credit of 
about $16.2 million to continue work on 
the Port of Owendo, located 9 miles from 
Libreville. Work had been suspended in 
August 1970 pending a study of silting of 
the harbor. The port, which will provide 
docking facilities for ships with 32-foot 
drafts, should be ready for use in late 
1974. Total cost of the project will be 
about $28 million. 

The Government of Gabon and a num- 
ber of friendly countries and aid organiza- 


PRODUCTION 


Production of crude petroleum, man- 
ganese ore, uranium, and petroleum prod- 
ucts increased substantially in 1971 com- 
pared with output in 1970. Recovery of 
gold decreased 1.5 percent, owing to natu- 


tions reached an agreement on the total 
financing necessary for funding the Trans- 
Gabonese Railroad, and the methods that 
each agency will use to provide funds to 
build the railroad. Cost of the project was 
estimated at $129.5 million plus a supple- 
mental expense of $32.4 million for con- 
struction of a timber port at Owendo and 
for roads servicing the railroad. The 
United States will donate more than $25 
million to the project while the Gabonese 
Government will contribute about $36 mil- 
lion. The railroad will run from Owendo 
to Booué, central Gabon, a distance of 206 
miles. Later the railroad will be extended 
to Bélinga, site of a 860-million-ton deposit 
of high-grade iron ore. Although Gabon 
has deposits of lead, zinc, copper, dia- 
monds, and phosphate rock in the interior 
of the country, development has been 
hindered because of transportation difficul- 
ties. 

Under Gabon’s second 5-year plan 
(1971-75) passed by the National Assem- 
bly at yearend, the Government, in associa- 
tion with the United Nations Development 
Programme (UNDP), planned detailed 
minera] prospecting of the Koulamoutou- 
Franceville region and the northeastern 
part of the Woleu-Ntem region. The Gov- 
ernment also planned to establish a Geo- 
logical Survey organization, a summary 
mineral plan, and a geological study of 
recorded mineral indications. In addition 
the plan provided for incorporating the 
processing of local raw minerals into the 
economy by constructing a cement works 
and a battery manufacturing plant. 


AND TRADE 


ral depletion of deposits. Statistics on pro- 
duction are shown in table 1. 


1 Physical scientist, Division of Ferrous Metals. 

2 Where necessary, values have been converted 
from African Financial Community Francs 
(CFAF) to U.S. dollars at the rate of CFAF 
278 = US$1.00. 
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The export of mineral commodities has 
become relatively more important to 
Gabon in recent years. In 1970 exports 
were valued at $66.2 million as follows: 
Crude petroleum, $49.5 million; manganese 
ore, $12.0 million; uranium ore, $4.5 mil- 
lion; and gold, $194 thousand. 


Table 1.—Gabon: 
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1971 


Mineral] commodity imports in 1970 con- 
sisted mainly of iron and steel tubes and 
pipes valued at $4.4 million and cement 
valued at $1.2 million. Statistics on foreign 
trade of mineral commodities are shown in 
tables 2 and 3. 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity! 1969 1970 1971» 
Gas, natural: 
Gross production million cubic feet. . 900 1,900 10,594 
Marketed production. . ............ 2.2.2.2. - 222222222222. do.... 847 762 1,059 
Gold, mine output, metal eon tent troy ounces... 14,243 16,108 13,728 
Manganese: 
Ore, 50-58 percent Mn, gross weight______-____-_-_-- thousand tons r 1,393 1,453 1,869 
Battery and chemical grade pellets, 82—84 Bercent MnO;, gross 
C6 ⅛ e esL LRL yy do 15 24 37 
Petroleum: 
Gi.... é eDeNdeu dd thousand 42-gallon barrels.. 96,421 39,292 41,911 
Refinery products 
lr. ³ĩðä mde LL E do 1, 036 1,218 1,329 
KerosiHe-. ————— ³Ü¹· ͥſyſd ⁰yʒ do 738 881 810 
Distillate fuel oll do 1,333 1,386 2,087 
Residual fuel oil do.... 1,938 2,604 2,517 
; ee eee et se ee cots oat 88 do 39 52 61 
Refinery fuel and losses do 169 190 274 
7;̃CÄ!ĩÜ e y h ] ͤk(. 1 aches do- 5,253 6,331 7,078 
Stone, limestone, crushed and broken thousand tons e 1,300 NA NA 
Uranium oxide (U 30$) content of concentrate r 486 377 506 
e Estimate. P Preliminary. r Revised. NA Not available. 


! In addition to the commodities listed, a variety of crude construction materials such as clays, sand and 
gravel, and stone, was also produced, but output is not reported and available information is not adequate to 


make reliable estimates of output levels. 


Table 2.—Gabon: Apparent exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 
Ghro me eben aw ne 5,158 All to France. 
Coal briquetnn hkk 15, 460 ic 
Copper metal including alloys: 
e ee eae eee eee 92 54 All to France. 
Unwrought, refinddd ^ 24 All to Italy. 
Manganese ore 808,501 1,049,913 France 484,808; United States 219, 190; 
West Germany 148, 035. 
Metal-bearing metallurgical residues, not 
further speci field 81 zu 
Petroleum: 
Crude. thousand 42-gallon barrels. . 9,285 13,022 France 10,469; Netherlands 1,157; 
West Germany 1,135 
Refinery products, residual fuel 
)))’ö;é scm do 858 105 i 70; United Kingdom 
Uranium and thorium ores and con- 
centrates value, thousands $7,523 $7,903 All to France. 


Source: Statistical Office of the United Nations. 1969 Supplement to the World Trade Annual. a 2 (Africa), 


Walker and Company, New York, pp. 410-411; 1970 Supplement to the World Trade Annual. 


Walker and Company, New York, pp. 139-140. 


8 (Africa), 
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Table 3.—Gabon: Apparent imports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1969 1970 

Aluminum and alloys, all fofrmuninun n uůö§mi 2222222222222 l2 22 22222 2222222222222 81 130 

Barite and witherite... ...... 2.2222 2-2 cL LLL LLL LLL LLL LLL 222222 lll l2222l.2.2.2.- 4,087 2,099 

Cement- ˙o» 0 ‚ͥqñ ę —˙⁴ᷣͤkꝛärr ⁰˙¹1· h 45,099 37,143 

Clay products, nonrefractorꝶꝶ // 4 „„„æů 583 1,408 

Copper metal and alloys, all formmn „„ 40 41 

Iron and steel semimanufacture ss 26,818 25,031 
Petroleum refinery products: 

Residual fuel oll thousand 42-gallon barrels. . 38 ms 

Fl ³ðh . eee s cime se do 17 21 

%%%%%%%% gd xxx TEENE do 2 2 

Sodium and potassium compounds, caustic sode eue 326 c 

Stone, sand and gravel, dimension, worked__________________-_____-_-_-_-_-_--_----- 292 


Other crude minerals 
r Revised. 
Source: 


r 4,240 2,849 


Statistical Office of the United Nations. 1969 Supplement to the World Trade Annual. V. 3 (Africa), 


Walker and Company, New York, pp. 412-418; 1970 Supplement to the World Trade Annual. V. 3 (Africa), 


Walker and Company, New York, pp. 141-149. 


COMMODITY REVIEW 


METALS 


Gold.—Production of gold by the Ga- 
bonese Mining Exploration and Exploita- 
tion Co. (SOGAREM) decreased steadily 
from the 42,760 troy ounces of 1964, owing 
to depletion of the deposits, especially 
those at Eteke and  Lastourville. SO- 
GAREM conducted mineral exploration 
for new workable deposits in 1971. Alluvial 
deposits at Migoto and Massina in the 
Eteke region were being considered for ex- 
ploitation. 

Iron Ore.—Société des Mines de Fer de 
Mékambo (SOMIFER) searched for a suit- 
able site to build an ore port, which will 
be required when the Bélinga deposits are 
developed. The site will be located north- 
west of Libreville between Santa Clara 
Point and Cape Esterias, where it will be 
possible to achieve water depths of 66 feet. 
A wharf 5 miles long is planned in addi- 
tion to areas for stockpiling ore. The port 
presently being constructed at Owendo 
cannot accommodate modern ore ships of 
200,000 to 300,000 tons deadweight capac- 
ity. Reportedly the quantity of iron ore in 
the area between Batouala, Belinga, and 
Mékambo has been underestimated. Al- 
though 860 million tons of ore has been 
reported, a figure of 2 billion tons would 
be closer to reality according to some geo- 
logical estimates.3 

Manganese.—Although production of 
manganese ore reached a record high in 
1971, increased exports were hindered by 
the ability to move ore and concentrate to 
the port at Pointe Noire, Congo (Brazza- 
ville), over the aerial bucket cableway, the 


Compagnie Miniére de l'Ogooue (COM- 
ILOG) railroad, and the Congo-Ocean 
Railroad. This evacuation system func- 
tioned at maximum capacity in 1971. 
COMILOG planned to spend about $5.8 
million during the second 5-year plan of 
Gabon (1971-75) to improve capacity and 
performance of the system. COMILOG also 
planned to spend about $3.6 million to in- 
crease mine and mill production capacity. 
When the project is completed, COMILOG 
wil be able to export 2 million tons of 
concentrate in 1972 and 2.3 million tons in 
1974. Reserves of manganese ore in the 
Moanda deposit were estimated at 235 mil- 
lion tons of 35 percent manganese content 
or better. 

Uranium.—Compagnie des Mines d'Ura- 
nium de Franceville (COMUF) produced 
uranium concentrate equivalent to about 
545 tons of uranium metal from de- 
posits in the Mounana region. Reserves of 
uranium ore at Mounana have been esti- 
mated at the equivalent of 10,400 tons of 
uranium metal. A deposit recently discov- 
ered at Oklo appears to contain ore equiv- 
alent of 5,000 tons of uranium metal. An- 
other deposit at Boyindzi reportedly has 
the equivalent of 3,000 tons of metal. Re- 
cent studies have indicated extensions of 
the initial deposit and the possibility of 
discovering new reserves COMUF pro- 
duces magnesium uranate at a concentra- 


3Le Moniteur Africain (Dakar). Five Hundred 
Sixty-One Kilometers Owendo to Belinga—More 
Than 30 Billion CFA Francs to Invest—Where 
Does the Trans-Gabonese Railway Project Stand? 
Jan. 6, 1972, p. 8. 

* Joint Publications Research Service. Transla- 
tions of Africa No. 1139, Mar. 31, 1972, p. 23. 
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tion plant with an annual capacity of 
135,000 tons of uranium ore containing 0.4 
to 0.5 percent uranium metal. The concen- 
trate is shipped to France for refining at 
Gueugnon. Total investment in mine, 
plant, and equipment at the beginning of 
1971 was more than $19.4 million. 


NONMETALS 


Dimension Stone.—Société Gabonaise de 
Marbrerie et Matériaux (SOGAMAR) was 
constructing a factory for working marble 
at Libreville. Production was scheduled to 
start with annual output of about 753,000 
square feet of marble slabs and 323,000 
square feet of granite slabs. Marble for the 
plant will be obtained from the Tchibanga 
quarries, 260 miles southeast of Libreville. 
Reserves of marble at Tchibanga were esti- 
mated at 10 million tons. SOGAMAR 
planned to invest about $3.6 million in the 
operation, which was expected to begin 
early in 1972.5 


MINERAL FUELS 


Petroleum.—The major development in 
the petroleum industry in 1971 was the 
successful wildcat well (Lucina Marine No. 
1) drilled jointly by Shell Oil Co. of 
Gabon, Gulf Oil Co. of Gabon, and Société 
ELF des Pétroles d'Afrique Equatoriale 
(ELF) —Petroleum Company of Equatorial 
Africa (SPAFE) in offshore waters 19 
miles south of Mayumba. The Lucina Ma- 
rine No. 1 was drilled in 130 feet of water 
and found several oil and gas zones in 
sandstone between the 4,265-foot and 
5,905-foot levels. The well tested 2,700 bar- 
rels per day at the 4,350-foot level. At the 
4,590-foot level it tested 4 million cubic 
feet per day of gas and 250 barrels per day 
of oil. From 5,741 feet it tested 6 million 
cubic feet per day of gas. Production of 
crude petroleum in 1971 totaled 42 million 
barrels compared with 39.3 million barrels 
in 1970. ELF-SPAFE produced 33 million 
barrels, mainly from its Anguille field, 
while Shell, in association with ELF- 
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SPAFE, produced 9 million barrels from 
the Gamba-Irvinga field.6 The ELF-SPAFE 
Torpille field, located 31 miles south of 
Port Gentil and 16 miles from the coast, 
produced about 1.2 million barrels in 1971. 


The new Grondin Marine field of ELF- 
SPAFE was expected to produce about 
20,000 barrels per day in 1973. The discov- 
ery well was drilled in 130 feet of water 
about 50 miles south of Port Gentil. ELF- 
SPAFE reported a flow of 2,582 barrels 
per day through a 14-inch choke from the 
7,415-foot to 7,675-foot levels.7 Prospecting 
was continued in the area and ELF- 
SPAFE studied methods of constructing 
production and pipeline facilities prior to 
investing about $17.9 million in the field. 
In April, a new field was discovered 19 
miles south of Mayumba near the border 
with the Congo. The field is in an area 
held 50 percent by Shell, 30 percent by 
Gulf Oil Co., and 20 percent by ELF- 
SPAFE. The discovery well tested 2,700 
barrels per day crude oil and 6 million 
cubic feet per day of gas. 


Gulf acquired 26,400 square miles of far 
offshore waters. Shell and Gabon Petro- 
leum Co. obtained a _ 9,370-square-mile 
offshore waters. Shell and Gabon Petro- 
tained the 740-square-mile Cama Marin 
block and Valmar Construction Corp. ob- 
tained the 780-square-mile Tassi Marin 
block. ELF-SPAFE also was awarded an 
exploration area offshore, from west of 
Port Gentil south to the Sette Cama area. 


Proved reserves of crude oil were esti- 
mated at 750 million barrels. Proved re- 
serves of recoverable natural gas were esti- 
mated at 500 billion cubic feet in 1968. 
Additional reserves have been found re- 
cently. Total drilling (development and 
exploratory) equaled that of 1970. 


5 Afrique Industrie Informations (Paris). Soga- 
mar Marble Complex to Produce 70,000 Square 
Meters. Dec. 1, 1971, p. 394. 

0 Petroleum Report. Gabon. V. 18, 1972, 
pp. 69-70. 

7 The Oil and Gas Journal. Gabon Production 
Cos Proves Elusive. V. 70, No. 10, Mar. 6, 1972, 
p. 72. 


The Mineral Industry of 
East Germany 


By Joseph B. Huvos : 


In 1971 East Germany ranked as the 
world's leading producer of lignite, with 
about one-third of the world's total, and 
ranked about fifth in the production of 
potash with about one-eighth of the 
world's total. A few other mineral com- 
modities were also produced, but in less 
important quantities. They included salt, 
iron ore, bituminous coal, fluorspar, crude 
oil, and natural gas. 

The trend continued to switch the East 
German chemical industry from its lignite 
base to a base of crude oil and natural 
gas. 

East Germany's mineral processing indus- 
tries continued to operate mainly on im- 
ported raw materials, most notably includ- 
ing bauxite, aluminum, iron and steel, 
phosphates, and crude oil. 

During 1971, East German national in- 
come increased by 4.5 percent compared 
with 1970 figures. Total industrial produc- 


tion increased by 5.5 percent, to 173 bil- 
lion East German marks (DM, east), 2 cor- 
responding to a plan fulfillment of 101.6 
percent. Industrial production will reach 
220 billion DM, east, by 1975, if plan goals 
are fulfilled. 

Output value increases in 1971 for the 
minerals and related industries were as fol- 
lows: 


Industry group Growth, percent 


Ore mining, metallurgy, and potash.. 7.0 
Coal and energy. gg 3.0 
Chemical industry. ...............- 5.6 


Total East German investments for 1971 
were 32.8 billion DM, east. In 1971, total 
investments in the centrally- managed in- 
dustries increased by 4 percent. Within 
this group of industries, the energy indus- 
try recorded a 21- percent increase and the 
chemical industry a 6. 6- Percent growth. 


PRODUCTION 


Iron ore and phosphatic fertilizer pro- 
duction decreased; crude oil production 
was unchanged; and there were increases 
in production of copper, iron and steel, 
potash, nitrogenous fertilizers, and petro- 
leum products. 

Some of the more important new or mod- 
ernized industrial units that were commis- 


sioned were metallurgical plants, foundries, 
chemical plants, thermal power generating 
stations, and natural gas pipelines. 


" 1 rorcign mineral specialist, Division of Fossil 
uels. 

2 Values have not been converted from East 
German currency units (DM, east) to U.S. dol- 
lars owing to the wide variation between the of- 
ficial exchange rate (DM, east 2.22—US$1.00) 
and those actually used for some transactions. 
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Table 1.—East Germany: 
(Metric tons unless otherwise specified) 


Production of mineral commodities 


Commodity ! 1969 1970 1971 v 
METALS 
Aluminum: 
C %ꝗẽ%Ü0d⁰eʃD ͥ d eee ce Ar ES E 53,729 54,796 47 ,348 
Metal, primary t... de uude cuan eee as usados Lect eiue r 55,000 760,000 65,000 
Cadmium metal, DMa a et ee E eke 12 r 15 1 
Copper: 
Mine Suput Werlte ee es r 15, 000 710,000 12, 000 
etal: 
SS ³˙ð¹wäqqĩſĩ ⁰ 5m Gd e trad r 15, 000 r 10, 000 12, 000 
7J177õĩ ³0¹ð¹b¹ũ³oDſ ·oſ d y aei RAE E 40, 000 40, 000 40, 000 
Iron and steel: 
p ß A e eee ue thousand tons 899 422 318 
Pig iron (excluding ferroalloys )))) 0...- 2,098 1,994 2,028 
dee y ð e do- „824 5,053 5,850 
i 5 semimanufactures (rolled products only)) do- 3,182 3,407 3,551 
a 
Mine output, metal content e_______------ LLL l2 LLL 2l .2-22-- 10,000 710,000 10,000 
Metal, refined including secondary ----------------------------- 25,000 r 25, 000 25, 000 
hg mine output, metal content e___________-_- thousand troy ounces... 4,800 4,800 5,000 
in: 
Mine output, metal content e... 2.2. LLL LLL ee long tons 1,000 1,000 1,000 
T Metal, including secondary do.... 1,200 1,200 1,200 
inc: 
Mine output, metal eontentttgdQdMeE?kM0&ak-ssssss 10,000 1 10, 000 10, 000 
Metal including secondary.. vv r 15,000 115, 000 15, 000 
NONMETALS 
FFI. ⁵ð]²ðꝛQ e ee eeoa Laaa 30,000 30 ,000 30,000 
Boron minerals, processed bora 8,756 4,211 3,911 
Cement, hydraulicaklalalklkl.l.. ⁵ thousand tons 7,410 7,987 8,478 
Fertilizer materials, manufactured: 
Nitrogenous, nitrogen content: 
Ammonium ni Á—— do.... 158 167 163 
Calcium ammonium sulfat. do.... 155 123 168 
FFC sce i hv m m8 do- 83 105 57 
õ ͥͥ ͥͥͥ 0ͤſ ͤ 6 k w.. s Ede do 391 395 388 
Phos ates P20; content: 
„ -orawcaesca ue EeseRu Sera medUs do- 193 206 207 
Ca cined phosphate.......... 2. 2. 2 LLL LLL eee do- 127 134 122 
Thomas Slag- ..co2c2 cc Seas So edad uem mei cues do 18 14 13 
Unspecified. 70 ee N ets i na ER do.... 96 76 72 
JJ ³˙Ü—¹oʃͥͤ ͥ ⁰¹Ü¹wwwwwwwwWWwWb ue Eat do- 369 430 414 
Potassic, marketable potash, K: O equivalent do- 2,946 2,419 2,426 
EIUOIBDHE S. uo ualde ßds do- 80 8 80 
Gypsum and anhydrite: 
%%%ôö§ö§ö§Ü ⁵ ² ]. ̃ ʒęꝶm ð x ð d et do 282 289 315 
Gael. y 8? do 238 244 266 
Lime and dead-burned dolom ite 2, 513 2, 678 2,810 
Pyrite: 
Gross !! AAA a Ue LL do.... 140 140 140 
Sulfur content «€... .. 222222 LLL LLL eee do- 58 58 58 
Salt: 
JJJJ00õĩ˙%ĩ6%¹E ᷣm ñÜ.ͤ imd; 8 do 61 49 5 
c c MM do 1,911 2,131 2,171 
Sand and grüvel..-.- = dd diu aei t ud ACE do 7,146 7,167 7,424 
Stone, crushed. e do 8,439 9,391 10, 281 
Sulfur: 
ell... ³⅛ ¹¹i¹ u ane red do- 110 109 100 
Sulfuric acid... ..... 2.2 222222 2L LL LLL LL eee eee do.... 1,104 1,099 1,076 
—— MINERAL FUELS AND RELATED MATERIALS 
oa 
Anthracite and bituminous. s do 1,832 1,800 1,200 
Brown and lignitek᷑t l222.l- do. 254,553 260,582 262,814 
e d E ee eee do. 255,885 261,882 264,014 
Coke: 
From anthracite and bituminous coal do- 2,991 2,572 2,316 
From brown coal: 
High temperaturen do 1,100 1,308 1,759 
Low temperature do- 5,334 4,968 4,415 
ETO EE SARE ERATOR ³ ³ A ³¹¹ ð K EE MER: 8,825 8,848 8,490 
Fuel biguetes: (from brown coal )) do.... 56,869 57,078 505,439 


See footnotes at end of table. 
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Table 1.—East Germany: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity ! 1969 1970 1971 » 
G MINERAL FUELS AND RELATED MATERIALS—Continued 
a8: 
Manufactured... ü 2 22-22-22 22-2 2l cll lll million cubic feet. 143,588 150,758 158,218 
JJCꝓddôöĩÜ5dĩʃ y ue aL te 8 do.... 7,000 14,000 100,000 
Petroleum: 
CIUdBt 2 c ee ue thousand 42-gallon barrels. . r 440 r 440 440 
Refinery products: 
AOL. d iiU LL LEA do.... 16,188 19,006 20,051 
Kerosine, jet fuel and distillate fuel oil.................- do 24,728 27, 504 27,507 
Residual fuel oĩ lll do.... 25,841 80,663 88,940 
öõõĩ³vrꝛ ² ·⁰ktt -- 8 do- 2,366 2,464 2,421 
F ted urine ⁰k y 88 do- 3,236 3,430 4,170 
hr ³⁰¹Ü¹ww¹ õ y do.... 72,299 83,067 88,089 
e Estimate. P Preliminary. r Revised. 


! In addition to the commodities listed, magnesium, nickel, peat, and additional varieties of crude non- 
metallic construction materials are produced, but information is inadequate to make reliable estimates of 


output levels. 


2 Source indicates that data includes ‘‘roasted ore"; presumably roasted pyrite. 
* Total of reported figures only; no estimates have been made for unreported products or for refinery fuel 


and losses. 


TRADE 


In 1971 total East German trade with 
member countries of the Council for Eco- 
nomic Mutual Assistance (CEMA) in- 
creased 6 percent compared with the 1970 
total. Imports from the Soviet Union pro- 
vided East Germany with 88 percent of its 
crude oil, 58 percent of its aluminum, 73 
percent of its copper, 39 percent of its 
rolled stock, and 33 percent of its pig iron. 
Hungary and Yugoslavia provided 
bauxite.3 

East Germany's limited mineral exports 
consisted mainly of brown coal briquets, 
potash, salt, and iron and steel semimanu- 
factures. In 1971 exports of all goods to 
the Soviet Union increased 11 percent. 

In 1970, total East German trade was 
39,597 million valuta-marks.4 

In 1970, East Germany's trade, according 


to country groups, was as follows, in mil- 
lion valuta-marks: 


Value 
Countries Exports Imports 
Communist countries 14,221 14,119 
Western countries and Japan... 4,212 5,444 
Other. 3222455 , AA 807 794 


19,240 20,857 


The intensive shipbuilding program at 
East German Baltic ports continued with 
the purpose of enabling the nation to 
transport a larger share of its trade in 
East German flag vessels. 


3 Neues Deutschland (East Berlin). 
1972, p. 3. 

4 Valuta-marks are values converted from other 
currencies to East German marks at the official 
East German exchange rates. Valuta-marks 
4.20 = US$1.00. 
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Table 2.—East Germany: Exports of selected mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 1969 
METALS 
Aluminum metal and alloys: 
Scrap 32... LL LL LL LL 2-2 1,581 
Unwrought 8,760 
Semimanufactures 2 295 
Copper and alloys: 
Serap ö; imm see ee tee 1,060 
Unwrought and semimanufactures 2,816 
Iron and steel: 
Pig iron and ferroalloys 
thousand tons 599 
o tose asna do.... 123 
Steel, primary forms 2 do- 20 
Steel semimanufactures 222 do.... r 206 


See footnotes at end of table. 


1970 Principal destinations, 1970 


2,327 


Netherlands 1,859; Austria 468. 
3,941 i 


Austria 1,858; United Kingdom 1,712; 
Sweden 268. 


2,109 
2,165 


Netherlands 1,982; Sweden 86. 
Netherlands 1,383; Belgium-Luxembourg 
688. 


J apan 878; Sweden 46; Belgium-Luxem- 
ourg 82. 

40 Denmark 17; Austria 14; Sweden 9. 

46 Spain 24; Austria 13; Belgium-Luxem- 


bourg 5. . 
205 Poland 115; U.S.S.R. 49; Yugoslavia 18. 
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Table 2.—East Germany: Exports of selected mineral commodities 1—Continued 
(Metric tons unless otherwise specified) 


Commodity 
METALS—Continued 


f ee 
Unwrought and semimanufactures 
Magnesium and alloys, unwrought and 
semimanufactures..........-.-----.-- 
Nickel and alloys, all form 
Tin and alloys, unwrought and semimanu- 


faetures 2. 222... long tons 
Zinc: ? 
e, ß tess 
Metal and alloys, unwrought and semi- 
manufactures 


Other, metal-bearing slag, ash and similar 
... 


Clays and products: 
Kaolin, crudee 
Refractory clays and burnt slate 5. 
Products: 
Nonrefractory 2 


Industrialf .. do- 


Fertilizer materials: 
Potassic, crude and manufactured, 
K:20 equivalent. ................- 


Gypsum, calcined......................- 
Pyrite, unroasted ?....... .... 222. ----- 
Salt, rock... .........- thousand tons. . 


Sodium and potassium compounds, n.e.s.: 
Caustic soda ..........--.....- 


peroxides- ---------------------- 
Stone, sand and gravel: 
Dimension stone 2222 


rushedd thousand tons. . 
GISVBl. . RE do 
.. ³ðViA ĩð d eee do 
Sulfur: 
Elemental 


Sulfurie acid and monohydr ate 
Other: 
Crude nonmetals, n. e.s.: . 


MINERAL FUELS AND RELATED MATERIALS 
Carbon black 
Coal, brown coal briquets thousand tons 


do. 
Gas, natural or manufactured not specified 
million cubic feet. 
Petroleum refinery products: 
Gasoline.thousand 42-gallon barrels. . 


Distillate fuel oil............- do 
Residual fuel oil... do 

mn ets do 
Montan wa do 


Crude chemicals from coal, gas and oil dis- 
Filsti oe nnn essa 


1969 


539 
3,829 
546 


12,394 


86,261 


64, 535 
6,789 


9,381 
12,556 


25,406 


1,656 


67,948 
2,600 
752 


24,994 


8,490 
3,509 


1970 


1,536 
101 
1,459 


186 


29.919 


1,739 


61,399 
3,950 
838 


2,600 
10,209 


18,604 


8,600 
3, 786 


Principal destinations, 1970 


Italy 753; Sweden 418. 


All to United Kingdom. 
Netherlands 1,154; Yugoslavia 200. 


Sweden 104; Netherlands 82. 


Italy 1,201; France 1,070; Norway 978. 


Netherlands 1,003; United Kingdom 551; 
Switzerland 267. 


Austria 18,157; Netherlands 794; Belgium- 
Luxembourg 772. 


NA. 


NA. 

All to Poland. 

Belgium-Luxembourg 3,838; Denmark 
2,767; Austria 1,265. 

Belgium-Luxembourg 4,196; 
3,647; Yugoslavia 3,564. 

All to Poland. 


Sweden 


dos OR: Austria 8,129; Yugoslavia 


Czechoslovakia 484; United Kingdom 188; 
ware 104; Austria T5. 


All to Italy. 
Czechoslovakia 643; Finland 90; Sweden 


Sweden 11,260; Denmark 2,511; Switzer- 
land 705. : 


Yugoslavia 1,988; Switzerland 717. 
Sweden 593; Norway 330. 
NA. 


NA. 
All to Austria. 


Do. 
NA. 


Norway 6,428; Netherlands 6,224; Bel- 
gium-Luxembourg 5,952. 


NA. 

West Germany (including West Berlin) 
1,545; Czechoslovakia 930; Austria 255. 

Sweden 33; Austria 8. 


Switzerland 4, 717; France 1, 475; Nether- 
lands 806. 


r Revised. NA Not available. 


Because East Germany publishes only limited data on mineral commodity exports, this table has been 
compiled from a variety of sources. Entries appearing without a source footnote are from official East German 


trade returns. 


g 15 Office of the United Nations. 1969 and 1970 editions of Supplement to the World Trade Annual. 


I (East Europe), Walker and Co., 


New York, 1971 and 1972. 


E Compiled in part from East German data "reported for trading partner countries (total not reported). 
Data on Bulgaria, Poland, West Germany, and Romania are from this source. 


4 Official trade returns of the U.S.S.R. 
5 Official trade returns of Poland. 
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Table 3.—East Germany: Imports of selected mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 


1969 


1970 


Principal sources, 1970 


METALS 
Aluminum: 
Baie E 
Alumina, AlzO; content 
Metal and alloys: 
Unwrought?3... ....... 22. --- 
Semimanufactures (rolled)....... 
Cadmium metal and alloys, unwrought 2 
Chromium, chromite, Cr»:0; content 
Copper: 
Ore and concentrate 
Metal and alloys: 
S8%%Ü—ôönmq 8 
Unwrought 2 24 
Semimanufactures 333 
Iron and steel: 
Iron ore, iron content. thousand tons 


/§ö˙ê[ ði m e iL ie do 
Fig ies 8 do 
Ferroalloyy zzz 


Steel semimanufactures: * 
Rod thousand tons 


"o RR 
Light sheet do- 
Heavy sheet. do- 


Lead, unwrought, unalloyed 222 
Magnesium, unwrought, unalloyed 2 
Manganese ore: 

Metallurgical grade thousand tons 

Battery and chemical grade 2. do 

Mercury 322 76- pound flasks. . 
Nickel metal, all forms . 
Titanium oxide ....................- 
Tungsten ore and concentrate 3 . 
Zinc, unwrought? ů 2 ----------------- 
Other: 

Ores and concentrates, of molybdenum, 
tantalum, titanium, vanadium and 
zireonium dz 

Metals and alloys, n. es. 


NONMETALS 


Abrasives, natural: 
Dust and powder of precious and semi- 
precious stones, except diamond ? 
value, thousands. . 
Grinding wheels and stones 3. 
eee agar hla ieee 
Boron minerals, crude ꝛ)ß 2 
Cement, hydraulic 2 thousand tons 
Clays and products: 
Kaolin, crude_________-__-__-___-_--- 
Bentonite ...d 
Refractory clays and burnt slate 55. 
Products: 
Nonrefractory *___..__.--..-_--. 
Refractory *_.__.......-.-.---- 


Diamond: 
Gem value, thousands 
Industrial ). do 


Felds par and fluorspar 33... 


Fertilizer materials: 

Crude phosphate rock and apatite con- 
centrates, PzOs content 

thousand tons. . 

Manufactured: 
Nitrogenous, Nz content do 
Phosphatic, P2Os content. do- 
Graphite 22222. s my cU dalid 
Magnesite, Crude *- olo pode eS 


kü ⁵⁰⁰ 8 
Precious and semiprecious stones, except 
diamond 3__________-_ value, thousands. . 


Pyrite, sulfur eontentt 
Tale and related materials 33 


See footnotes at end of table. 


64,645 


$175 
$1,081 
26, 756 


255,700 
63, 303 


41,700 
4,442 


736 
38,552 


167 
429 


202 


Hungary 182,900; Yugoslavia 70, 887. 
West Germany 88,500. 


U.S.S.R. 93,800; Sweden 5,602. 
U.S.S.R. 21,300. 

All from U.S.S.R. 

Mainly from Turkey. 


Austria 1,977; Sweden 1,633; Italy 832. 


Switzerland 465; Canada 200. 
U.S.S.R. 2,051. 
Yugoslavia 342; Austria 100. 


Mainly from U.S.S.R. 
All from U.S.S.R. 
Mainly from U.S.S.R. 
NA. 


A. 
All from U.S.S.R. 
Do. 


Do. 


Do. 
Italy 4,351; Spain 1,799. 
Sweden 37; Belgium-Luxembourg 29. 
All from France. 
United States 706; Spain 30. 
U.S.S.R. 38,200; Spain 352. 


All from United States. 
Belgium-Luxembourg 365; United States 
39; United Kingdom 25. 


Netherlands $118. 

Sweden 129; Austria 22. 
U.S.S.R. 43,100; Italy 1,868. 
U.S.S.R. 198; Poland 4. 
Czechoslovakia 9,139. 


All from Poland. 
Do. 


Yugoslavia 1,436; United Kingdom 329; 
Italy 329. 


All from Belgium-Luxembourg. 
Norway 10,687; Yugoslavia 5,464; Swed- 
en 1,740. 


Mainly from U.S.S.R. 


West Germany 111. 
West Germany 11. 
NA 


All from Yugoslavia. 
India 302. 


nien Kingdom $177; France $48. 


All from Austria. 
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Table 3.—East Germany: 
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Imports of selected mineral commodities 1—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 

MINERAL FUELS AND RELATED MATERIALS 
Carbon bise!kk Esc 26,482 
Coal: 

Anthracite .. thousand tons 99 

Bituminou s do 6,750 
Coke 3 oe ĩͤ ee do.... 2,777 
Gas, manufactured. . million cubic feet. 4,994 
Petroleum: 

Crude thousand 42-gallon barrels.. 68,149 

Refinery products, gasoline . do 196 
Crude chemicals from coal, gas and oil dis- 

Cillation 3.. ----------------------a 5,562 


r Revised. NA Not available. 


1970 Principal sources, 1970 


28 ,400 


100 
8,192 


3,123 
5,640 
15,955 
169 
161 


Romania 6,600. 


All from U.S.S.R. 

U.S.S.R. 3,471; Poland 2,049; Czechoslo- 
vakia 1, 06 5. 

U.S.S.R. 1, 520; Czechoslovakia 800; Po- 
pon 684. 


- 


irri 67,863; Arab Republic of Egypt 


All from Netherlands. 


! Because East Germany publishes only limited data on mineral commodity imports, this table has been 
compiled from a variety of sources. Entries appearing without a source footnote are from ‘official East German 


trade returns. 
2 Official trade returns of the U.S.S.R. 


3 Statistical Office of the United Nations. 1969 and 1970 editions of Supplement to the World Trade Annual. 
V. I (East Europe), Walker and Co., New York, 1971 and 1972. 
* Partial figures only; several classes of steel semimanufactures are not reported in official East German 


sources. 
5 Official trade returns of Poland. 


6 Partial figure; data on other refinery products not reported. 


COMMODITY REVIEW 


METALS 


Aluminum.—In 1971, East German alumi- 
num production increased by an estimated 
5,000 tons. East Germany imported the 
necessary raw materials. In 1970, 255,700 
tons of bauxite were imported, inainly 
from Hungary and Yugoslavia, however 
63,303 tons of alumina was from West 
Germany. About 134,294 tons of aluminum 
metal and semimanufactures were also im- 
ported in 1970 to satisfy domestic demand. 

Copper.—East German copper mines are 
gradually being phased out due to the ex- 
haustion of ore reserves, even though the 
estimated 1971 mine output was somewhat 
above that of 1970. Copper demand was an 
estimated 90,000 tons in 1971, of which the 
Soviet Union was reported to have sup- 
plied 45,000 tons.5 

Iron and Steel.—In 1971, East Germany's 
iron and steel industry continued to ex- 
pand, with only a slight increase in output 
of pig iron, while output of crude steel 
rose by 5.88 percent. East German iron ore 
production, in a state of rapid decline, sat- 
isfied only a small fraction of domestic de- 
mand, making increasing iron ore imports 
necessary. Substantial imports of scrap, pig 
iron, ferroalloys, and all types of steel semi- 
manufactures were also necessary. 

In 1971, there were several projects for 
plant construction and updating underway 
in East Germany. The Maxhütte steel- 


works, the equipment of which was anti- 
quated, was due for modernization. Steam- 
driven cogging mills are to be converted to 
electric operation.6 

At Kauschwitz, a centrifugal casting unit 
for pipes up to 200 millimeters in diame- 
ter was commissioned. 

East Germany's Industrie Import Anla- 
gen, the state organization for industrial 
plant imports, has engaged the Heutley 
Co. of France to erect a new galvanizing 
line for the Bandstahlkombinat at Eisen- 
hüttenstadt. Coil up to 1,500 millimeters 
wide and 2.25 millimeters thick is to be 
produced at a rate of 210,000 tons per year 
by 1972.8 

Direct agreement between the East Ger- 
man and Czechoslovak iron and steel in- 
dustry organizations was aimed at a closer 
cooperation for exchange of specialty steel 
alloys; specialization in seamless tube pro- 
duction; for supplying East Germany with 
steel sections, wire rod, and sheets; for 
supplying special rails to Czechoslovakia; 
and the exchange of know how.? 


5 Mining Saar on (London). V. 126, No. 1, 
January 1972, 

d Metal Bulletin (London). o. 5630, Sept. 7, 
1971, 36. 

T Metal Bulletin (London). No. 5661, Dec. 24, 
1971, 31. 

$ Meta Bulletin (London). No. 5657, Dec. 10, 
1971 


33. 
9 Metal 30 (London). No. 5627, Aug. 24, 


1971, p. 
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East Germany will import 700,000 tons 
of Japanese steel in a 4-year period begin- 
ning in 1974. These imports were valued 
at $15 million in 1971 and $27 million in 
1972. East Germany is expected to import 
8 million tons of steel products by 1975.10 


NONMETALS 


Cement.—East German cement produc- 
tion is to increase according to plan tar- 
gets at a steady pace helped by the en- 
trance of new production units. By 1975, 
the last year of the current 1971-75 5-year 
plan, cement production is to reach 11.2 
million tons per year. At Ruedersdorf, in 
central East Germany, test operations re- 
portedly started on the No. 5 kiln line, 
which has a capacity of 300,000 tons of 
clinker per year. 

At yearend, the first cement kiln line of 
a new cement works at Karsdorf near 
Halle started trial runs. When completed, 
four new kiln lines will produce 2.3 mil- 
lion tons of cement per year, raising East 
German production by about 25 percent. 
By then, the Karsdorf plant's capacity will 
be 4 million tons per year.11 


Fertilizer Materials.—Nitrogenous Ferti- 
lizers—Development of East Germany's ni- 
trogen industry continued. Until 1969 the 
only ammonia units were at the Leuna 
plant of Leuna-Werke “Walter Ulbricht" 
and at the Piesteritz facilities of VEB 
Stickstoffwerk Piesteritz. Both were older, 
lignite-based plants. A third new ammonia 
plant was started in 1970 at Schwedt-am- 
Oder. According to the latest plans, the 
Piesteritz fertilizer complex which has 
no ammonia plant at present is to undergo 
a massive expansion. New facilities are to 
be built which will bring rated ammonia 
capacity to 738,000 tons of nitrogen per 
year and urea capacity to about 458,000 
tons of nitrogen per year.12 The M. W. 
Kellogg Co. process is to be used in the 
ammonia units constructed by Toyo Engi- 
neering Co., while the Czechoslovak con- 
cern Technoexport will erect the urea 
plants using the Stamicarbon N.V. process. 
The facilities are expected to be onstream 
by 1974, and are expected to partially re- 
place other older East German units. 

East Germany converts much of its 
ammonia into nitric acid and calcium am- 
monium nitrate. A 56-kilometer ammonia 
pipeline connects the Leuna petrochemical 
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combine to the Bitterfeld area’s industry 
plants. 

Potassic Fertilizers.—East Germany was 
about the world’s fifth largest producer of 
potash. East Germany reportedly has 
planned to expand its potash mining ca- 
pacity, with both Czechoslovak and Polish 
assistance. Poland has supplied considera- 
ble amounts of mining equipment and 
technical assistance to the project at Zie- 
litz, near Magdeburg in the Calvorde min- 
ing area. This project is due to start pro- 
duction in 1972 and will produce a potash 
equivalent up to 800,000 tons of KO. This 
will raise East Germany’s output to about 
3 million tons per year. 

There are also other potash mining de- 
velopment projects in the Strassfurt-Bern- 
berg area. New shafts were also planned for 
Kaiseroda, Hambach, and Bad Salzungen.13 

Sulfuric Acid—During 1971 East Ger- 
many signed a contract with Poland for 
the purchase of a 200,000-ton-per-year sul- 
furic acid plant, worth $9 million, and due 
for commissioning in 1974. 


MINERAL FUELS 


It was reported that, in the foreseeable 
future, lignite will remain East Germany's 
most important source of energy, while 
only additional power needs will be met 
by natural gas, crude oil, and nuclear en- 
ergy. In 1971, East Germany's total power 
output was 69,420 gigawatt hours, corre- 
sponding to an apparent average generat- 
ing capacity of 8,000 megawatts. At the be- 
ginning of the year installed capacity was 
more than 12,000 megawatts. It is expected 
that by 1975, the last year of the current 
1971-75 5-year plan, a new generating capac- 
ity of 5,900 to 6,400 megawatts will be put 
into operation, including a second nuclear 
power station under construction near 
Greifswald near the Baltic coast. By 1972 
the Boxberg thermal powerplant will have 
a capacity of 1,050 megawatts, with 3,000 
megawatts final capacity. 


Coal and Lignite.—East Germany's bitu- 
minous coal reserves, estimated at 200 mil- 
lion tons, are not considered to be of com- 
mercial value. Only decreasing quantities 


10 Japan Metal Bulletin (Tokyo). No. 3, Apr. 
1, 1971. 

11 Neues Deutschland. V. 27, No. 47, Feb. 16, 
EN oon, No. 71, May-June 1971, BP. I 


13 Phosphorus and Potassium. i 
January-February 1972. 


, 1972, pp. 
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are mined, mainly in the Erc (ore) Moun- 
tain Area. This made imports of almost 9 
million tons necessary in 1971. 

East Germany was the leading producer 
of lignite on a worldwide basis. Lignite 
production will remain around the present 
level of 255 to 257 million tons per year in 
the next few years according to the cur- 
rent 1971—75 5-year plan.14 


Recent geological surveying uncovered 90 
million tons of lignite under the Mulde 
River in the Halle district, near the Bit- 
terfeld and Wolfen chemical combines and 
the Elbe powerplant. Work has started on 
diversion of a 12-kilometer stretch of the 
Mulde River and moving 16 million cubic 
meters of earth to make the lignite depos- 
its accessible for mining by 1977.15 


At present production levels, an esti- 
mated one billion cubic meters of overbur- 
den has to be moved each year and about 
2,500 hectares of agricultural land are tem- 
porarily occupied. In 1970, 16,000 hectares 
of mined land was restored for agricultural 
and reforestation purposes. 


It was reported that during the cold 
winter months increased regulation of en- 
ergy use was necessary during peak periods 
in order to minimize power shortages.16 


Petroleum and Natural Gas.—East Ger- 
many's small crude oil production did not 
change significantly according to presently 
available estimates.17 In 1971, increased 
amounts of crude imports were necessary 
to satisfy East German demand. About 90 
percent of the imports, or 10.2 million 
tons, originated in the Soviet Union and 
came by the "Friendship" pipeline. In 
1972, Soviet imports are planned to in- 
crease by 14 percent, to 11.6 million 
tons.18 For the current 1971-75 5-year 
plan, total Soviet crude imports are tar- 
geted at 64.5 million tons. 


East Germany's refinery throughput, 
which was 10.4 million tons in 1970, will 
rise to 18 to 19 million tons in 1975, the 
end of the current 1971-75 5-year plan. 
Much of East German refinery capacity is 
located at the Schwedt petrochemical com- 
bine on the Polish border, where the ter- 
minal of the “Friendship” crude pipeline 
is located. Work is underway to double up 
the pipeline by the end of 1975.19 

East Germany delivered petroleum refin- 


ing equipment to the U.S.S.R. for the 
Chalov petroleum refinery at Orsk, in the 
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Oremburg area. Capacity and value of the 
plant were not given.20 

The East German petrochemical industry 
was expanded further during the year. 
The chemical industry, much of which is 
in petrochemicals, produced 16 percent of 
total industrial output value. This is to in- 
crease by 47 to 49 percent during the cur- 
rent 5-year plan. The petrochemical indus- 
try is concentrated mainly in the Halle, 
Leipzig, and Frankfurt districts. In the 
Halle district are the Leuna (Walter UI- 
bricht) works with 30,000 employees, the 
Buna works at Skopau, and the Lützken- 
dorf oil refineries. The Bitterfeld Chemical 
combine is the third largest, after Leuna 
and Buna. In the Leipzig district is the 
Böhlen (Otto Grotewohl) combine for 
gasoline, diesel fuel, and tar, and the Es- 
pernharn plant for oils and fuels. Located 
in the Frankfurt district is the Schwedt re- 
finery and petrochemical combines. 21 

East Germany's natural gas production 
was an estimated 600 million cubic meters 
(20 billion cubic feet) in 1971.22 Until 
1969 only a few small gasfields were 
known, located near Erfurt, Cottbus, and 
Rostock, with a combined output slightly 
over 100 million cubic meters per year. 
The discovery of the important Salzwedel 
gasfields in the Magdeburg district near 
the West German border made possible 
planning for a production of 5.4 billion 
cubic meters of natural gas for 1972 and 
11.5 to 14 billion cubic meters for 1975. 

A natural gas pipeline was completed at 
yearend from the Salzwedel fields to Senf- 
tenberg southeast of the country, where 
natural gas is blended with manufactured 
gas made from lignite.23 

Construction of the Northlight“ 
U.S.S.R.-East German natural gas pipeline 


1* Neues Deutschland. Apr. 4, 1972, 

15 Informationen Uber den West- Os: Handel 
(Information on West-East Trade). October 1971, 
p. 20. 

16 Die Wirtschaft (The Economy). Oct. 20, 
1971, p. 16. 

Mo: Petroleum Press 5 (London). V. 39, 

, January 1972, p. 28. 

si Neies Deutschland (East Germany). Jan. 21, 
19 

a bertolcühi di ao (London). V. 38, 
No. 7, July 1971, 

20 Schweriner Volkszeitung (Schwerin). No. 15, 
Jan. 16, 1972, 

21 Berliner A ead Sept. 3, 1971, p. 3. 

22 feo Press Service (London): V. 39, 
No. 1, February 1972, p. 73. 

23 Petroleum Press Service (London). V. 39, 

1, January 1972, pp. 28, 29; No. 2, February 
19775 p. 73; and Presse Informationen. Nov. 18, 
1971, p. 2 
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continued. The pipeline is to become oper- 
ational in 1973 and is scheduled to trans- 
port 8.5 billion cubic meters during 1973 
to 1975. One thousand kilometers of the 
line runs through Czechoslovakia and East 
Germany furnished the pipe and equip- 


24 petrol si Gaze (Bucharest). 
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ment for this section. The pipeline will 
supply natural gas also to Austria, Italy, 
and West Germany. 24 


V. 23, No. 1, 
January 1972, p. 64. 


The Mineral Industry 
of The Federal Republic of Germany 


By F. E. Brantley ! 


The West German economy, which 
boomed to record levels in 1968-69 and 
then began to decline in 1970, failed to 
improve in 1971, and market movements 
showed decided reversals during the second 
half of the year. Costs and price increases 
continued throughout the year, and several 
economic and monetary measures were an- 
nounced by the Government in attempts 
to stabilize the economy. 


A large influx of short-term funds dur- 
ing the first quarter resulted in official in- 
tervention to stem the flow, and the Bun- 
desbank reduced its discount rate, effective 
April 1. Additional excess funds flowed 
into the country during April, reflecting 
speculative pressures and on May 5 the of- 
ficial exchange market was closed as official 


! Physical scientist, Division of Ferrous Metals. 


Table 1.—Federal Republic of Germany: Employment and turnover in the 
mineral industry 


ane Turnover (million dollars) 
employ- 1970 1 1971 2 
ment 
(thousand Domestic Foreign Domestic Foreign 
persons) 
MINES 
1ͤĩõĩõĩ5ĩ7—¹0ẽ0:öj i es EEE AEN EY 4 40 825 43 as 
Nonferrous metal 8 21 1 32 8 
Potash and salt 13 184 64 196 18 
Other nonmetallic minerals 11 5 12 
% a a ³ A A ee ene me 251 1,699 560 1,930 688 
BEIgHIB. stum m . m A 23 245 15 84 14 
/// ³ĩÄ0WA. ͥ 4 31 5 38 7 
Oil and ĩð“i ⁰·¹w 8 6 299 3 429 1 
TOUR So uu ð³1Ü ] w. ] K mE ead 305 2, 536 653 2, 964 797 
QUARRIES 
SODO ec se i Mt dues ĩð A RE 26 400 5 504 6 
Sand and grav ell 15 314 15 895 18 
Slate, clays, otge rn 52 r 824 r 35 1,143 45 
Cennet Les euam d 17 534 17 42 19 
Refractor ies 16 196 52 216 72 
Lime, gypsum, chal kk 15 272 19 346 24 
Limestone, sandstoue nns 6 127 "e 175 ae 
PUMICE. 22d Sein ͤ ⅛ͤK ͤĩvr ⁰ os ie aio 7 140 2 197 2 
;²Ü·Übwͤ eee ² ³:»ĩA.·˙¹ -w 154 r 2, 807 r 145 3,718 186 
PROCESSING PLANTS 
Iron and steel! 326 6,344 2, 007 6,215 2,327 
Nonferrous plants. |... ss 90 2,124 476 2,237 475 
Petroleum refiner ies. 36 5, 069 207 6,091 242 
Coal chemicals 4 72 22 86 26 
7%%öCö˙§5¹éb x vx e rc dts 456 13, 609 2,712 14,629 3,070 
Grand total_...____-__.__..__._____________- 915 718,952 r 8,510 21,311 4,053 
r Revised 


1 Values have been converted from Deutsche Marks to U.S. dollars at the rate of DM3.66 = US$1.00. 
3 Values have been converted from Deutsche Marks to U.S. dollars at the rate of DM8.22 =US$1.00. 


317 


318 


reserves reached almost 519 billion. The 
Government announced on May 9 that the 
exchange rates for its currency would not 
be maintained within the established mar- 
gins. A revaluation of the Deutsche Mark 
(DM), after freeing the rate of exchange, 
helped accelerate the falling market trend. 
At the Smithsonian conference held De- 
cember 18 in Washington, realignments of 
internationa] exchange rates were made 
and West Germany agreed to an official re- 
valuation of the DM to DMS3225 per 
US$1.00. This compared with the previous 
DM3.66 per US$1.00 which had been fixed 
since October 29, 1969. 

The gross national product (GNP) for 
1971 was estimated at 5234.6 billion, 
equivalent to $3,817 per inhabitant. Total 
imports were valued at $37.1 billion and 
exports at $42.2 billion. 

Wages continued to rise in industry, as 
did general costs. Warnings were given to 
the Government by steel industry spokes- 
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men on the possible inability of domestic 
producers to compete with other steelmak- 
ing countries unless inflation were halted 
and economic policies changed. 

Turnover values for the mineral indus- 
try compared with those of 1970 are shown 
in table 1. Coal dominated the mining 
scene while iron and steel and petroleum 
dominated the processing field. 

More rigid pollution laws were being 
drafted, which would add to production 
costs for many industries, at both local 
and Federal Government levels. Experts 
expected the overall price of dealing with 
the pollution problem to be almost 1 per- 
cent of the GNP by 1975. 

West Germany continued to seek sources 
for its scarcer minerals through invest- 
ments in foreign companies and through 
exploration and feasibility study projects 
throughout the world. There was increased 
activity in the oil and nuclear energy sec- 
tors during the year. 


PRODUCTION AND TRADE 
The index of industria] production for Index of 
all industries rose in 1971 to 159.7 or 1.6 production 
percent above that of 1970. In the mineral Industry sector (1962 —100) change 
industries, mining of iron ore continued to onee (cent) 
decline, and extraction of crude oil and 1970" — 1971 
natural gas continued to show a sharp up- Mining.................. 99.6 101.6 2.0 
; : Coal 2c 85.9 86.6 0.8 
ward trend. Increased aluminum smelting Metal ores 
capacity placed in operation during the ron. V ane i2 : Wi 
year resulted in a 17.8 percent increase in Potash and salt... . 145.1 144.4 —0.5 
the index over that of 1970 for the light Crude oil anc natural gas 145 ids 3 
metals smelting industry; the iron and Nonferrous metals. . 158.7 160[8 1.1 
steel foundry index was up 4.2 percent. Stone and sand 135.2 143.2 5.9 
ry P P Mineral oil products. ...... 219.4 221.1 0.7 
r Revised. 
Table 2.—Federal Republic of Germany: Production of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1969 1970 1971 P 
METALS 
Aluminum: 
Bauxite, gross weigngntt c cL cc L2 c2 lll cll 222-22 3,207 3,038 2,871 
Alumni.. eke estes thousand tons 680 157 826 
Metal: 
Fm ] ⅛ ...... K Lies coL do 263 309 428 
Secondary: 
Unalloyed` 22 233 iĩ˙Ü˙ĩ˙ ee ee nike ee2 do.... 34 26 29 
Ai ³ðÄ/ sa ĩ ⁵ ee ccn do 237 232 247 
Bismuth, sme lter 250 350 400 
Cadmium, sme lter 792 1, 035 981 
Cobalt, smeltee rtr c cL ss sss 22s 222222z2 850 826 601 
Copper: 
Mine output, metal contentt᷑kt r 1,587 1,477 1,484 
etal: 
Blister and anodes: 
Prinsry.. oc ͥ te ee r 92,800 84,400 82,646 
Secondary oc 8 91,600 133, 200 122, 639 
Refined, ineluding secondary: 
2 i] E i Sees oe sncecsssas 302 , 537 307,240 305,001 
Fire, refined 99,595 98,600 95,051 


See footnotes at end of table. 
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Table 2.—Federal Republic of Germany: Production of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 
METALS—Continued 
Gold: 
Mine output, metal content troy ounces__ r 2,842 
Metal (including secondarp)))ʒ)) do- 192,583 
Iron and steel: 
Iron ore and concentrate thousand tons 6,060 
Pig iron and blast furnace ferroalloys____.____._____-__- do.... 33 , 764 
Electric furnace ferroalloys_---..-....--------------- do.... 201 
Steel ingots and castings_______.____________--_-___- do.... 45,316 
Semimanufactures_______________________-___.___-_- do.... r 32,247 
Mine output, metal content r 41,709 
Metal, unalloyed: 
Primary -oasen A ³¹ Der Se ee AS LE 125,808 
Send ⅛ð wet a 179,449 
Magnesium metal and alloys: 
Unwrought (secondary only 2,180 
CaBUhgN.. - c A ues ⁰dyd mts te lal ep 40,137 
Mercury (secondary only)) 76-pound flasks 1,944 
Molybdenum metalalalalalalddldMlxkxlllasassssss 346 
Nickel including secondary hh) r 800 
PFF) ox iec uenia troy ounces. . 1,479 
Silver: 
Mine output, metal content. thousand troy ounces. . r1,730 
Metal including secondary_________________-__-_-_--- do 27,066 
Tin metal (including secondary) )) long tons 2,981 
Tungsten, we, 8 819 
Zinc: 
Mine output, metal content r 125,728 
Metal, unwrought, unalloyed, primar) 147,141 
NONMETALS 
F ͥͥͥͥ ² Ünff6 D LM k EE 437, 474 
Bromine, fluorine, and iod ine 3,626 
Cement, hydraulic_____________________________ thousand tons 35,078 
Chalk... oo one nec E E x do.... 118 
Clays: 
Fire clay (exclusive of Klebsand)________________--___ do.... 4,256 
Kaolin (marketable). ... . .... 2 222 ccc cllc lll lll do 436 
BU ³⁰Üwdt % ᷣ do 566 
Other (Schieferton) zzz do 68 
Corundum, artificiaalulll Lc LLL LL ll lll. do.... 108 
Diatomite and similar earths (marketable)______________________- 97,113 
Feldspar (marketableeꝛouͤuyꝛͤ⁴ꝛ 361,279 
Fertilizers: 
Crude, potassic: 
Gross weight.. .----------------------- thousand tons 20,310 
K20 equivalent . do.... 2, 626 
Manufactured: 
Nitrogenous (nitrogen content): 
Nitrogen fertilizers. ___._._....___-________-- do 1,172 
Mixed fertilizers. _____________-___________- do.... 422 
/ ⁰⁰0 oe Oe t coitus do.... 1,594 
Phosphatic (P: O; content): 
uper phosphate do 70 
Thomas slag fertilizee rr. do 302 
Other phosphatic fertilizer... rk. do.... 110 
Mixed fertilizers. 2222222 22222 Lc LLL lll. do 429 
J; a syd uk ĩéK ĩðâ pM LU US do 911 
Potassic, K:0 equivalent: 
Marketable crude_______._._._-__-_--__-----_--- do.... 87 
Chemically processed do.... 2,246 
Total. 2.221224 do 2,283 
Content of mixed fertilizers 2½22 do.... 474 
Mixed fertilizers, gross weigh do 8,087 
Fluorspar (marketablennmnmnmnnn 84,766 
Graphite: 
CrIUd8 connecte nee te Sle oe A 19,598 
If“)!!! ⁰y ⁰ LEM SR ente 3 13,035 
Gypsum (inclusive of anhydrite dd thousand tons. . 1,826 
Lime, quicklime and hydrated lime including dead-burned 
r a EA CM do.... 10,938 
Pigments, natural mineral do 1 
Pumice: 
Crude and washed do.... 7,149 
Marketable______.________________-__-____--------- do.... 4,001 


See footnotes at end of table. 


1970 


1,952 
101,789 


112,500 
192,900 


128,617 
150,224 
412,586 
38,325 
NA 


76,392 
408, 809 


21,030 
2,645 


1,143 
425 


1,568 


1971 ö 


1,704 
198,338 


98,400 


131,984 
126, 436 


408,862 


22,906 
2,815 
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Table 2.—Federal Republic of Germany: Production of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 1971 v 
NON METALS Continued 
Pyrite (marketable): 
Gross weigh thousand tons 640 554 e 554 
Sulfur ett ¾ vr r 8 do- 266 242 e 242 
Quartz, quarzite, glass sand: 
Gstziiee S en EE do 250 251 245 
Quartz sand (ground) do.... 1,080 1,144 898 
Quartz sand (unground) and glass sand. .............. do.... 5,586 5,682 5,569 
Salt (marketable): 
OG es osx. cnc d uc ⅛ðZ-v do.... 6,781 8,325 6,719 
Marine and otge rr do- 2,078 2, 122 2,201 
Stone, sand and gravel, n. e. s.: 
Dimension ston‚e nn thousand cubic meters 235 257 270 
Limestone, industriaaalllllllll ! thousand tons 59, 623 63,465 64,852 
boa and dre 8 do 105, 819 117,612 120,793 
ate: 4 
Roofing for office and industry do.... 28 23 18 
Splittings and ground — éö t do 82 7 69 
Basalt lava and lava sand- -------------------------- do- 7,634 8,379 7,598 
G8 (fĩÜõÜ.. ³ . do 22 15 11 
Grinding and whets tone cubic meters 278 NA NA 
Printing stone n thousand cubic meters. 37 31 85 
Ton- s.c s ͥͥͥÜ¹¹¾⅛ͤͤ t⅛r . 8 thousand tons 2 3 3 
Industrial sands: 
Molding sea ndd‚‚‚„d ee eee do.... 959 1,000 1,094 
Other (Klebs and) do 163 172 149 
Sand and graveellll 2L LLL Lll llc llc. do.... 188,234 206, 475 213,265 
Sulfur, elemental, byproduct.......... 222.2 2-22 2l 222-2. do 129 176 184 
Tale including tale schiss do 45 34 30 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black Mu METER Ac 215,103 237,452 262,171 
Coal: 
Arness REL eua thousand tons 10,607 10,216 9,920 
Bituminous =e oe os ol ee 8 0...- 101,023 101,055 100,875 
Bel ntu lee ß ̃ Cece do.... 763 671 6 
Lignite....-------- . e es eo do.... 107, 425 107, 768 104,479 
'TOt8l as Mole LL ADMI es et Lege nt do- r 219,818 219,710 215,342 
Coke: 
Metallurgicaalalalallnlnlnlnn i eee. do.... 39,011 39,914 37 , 537 
Gi 52 oe oa ee xy em duci do 2,406 2,565 2,014 
Total cce ui ei ee iue uL E DUAE do.... 41,417 42, 479 39,551 
Fuel briquets: 
Anthracite and bituminou s do 3,907 3,725 2,716 
III ET do.... 10,499 9,571 7,758 
Gas: 
Manufactured gas (excluding that from petroleum refineries) : 
Blast furnace gas million cubic feet. 517,993 518,134 445, 492 
Coke oven gas do.... 641,806 644,807 606 , 597 
Other EB. ou oe ee eee de ass ae do- 275, 524 259,279 233 , 464 
TOU s een TORE Te ĩ ͤ ß EY Mee ae ee ieee ET do 1,485,323 1,422,220 1,485,553 
Natural: 
Gross production do 314,722 446,987 542,614 
Marketable production... ... 2 22.22 222222. do.... r 306,555 440,152 535 , 029 
Petroleum: 
F ³ĩÜ¹üA shee eee base thousand 42-gallon barrels. . 56,886 54,427 53, 597 
Refinery products: 
asoline, aviation and motor do 99,396 110,843 112,824 
l 88 do 10, 281 „196 11, 955 
FB ²⅛ ee eos ol ĩͤ 8 do- 639 716 849 
Distillate fuel oil do 252, 006 216,722 301,225 
Residual fuel oil do.... 173,304 221, 749 186, 564 
Lubricant kk — do 7,196 7,384 8,342 
Liquefied petroleum gas_________________________ do.... 22,693 29,477 23, 621 
Bitumen 8 do 27,263 28,509 28,504 
O sea ei ct oy do.... 96,268 51,885 81,258 
Refinery fuel and losses do- 33,731 45, 534 39, 636 
JJ ⅛ . c do 722, 777 782,015 800, 778 
e Estimate. P Preliminary. r Revised. NA Not available. 


Ped load nickel and nickel contained in ferronickel, monel metal and nickel oxide directly used by the steel 
industry. 
2 K3O equivalent of potassic constituent not added to K2O equivalent of marketable crude and chemically 


processed potassic fertilizers because this apparently would result in double counting. 


? In part produced from imported crude graphite. 
* Exclusive of slate recovered from mine dumps. 
5 Includes water gas and generator gas from coke ovens. 
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Table 3.—Federal Republic of Germany: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 
METALS 
Aluminum: 
Bauxite). 62502 niet BU 
Alumina- ------------------------- 


Aluminum hydrox ide 


d including alloys: 


Antimony, metal including alloys, all 
, . d dL d iud 
Arsenic, hydroxides and acids 
Beryllium metal, including alloys, all forms 
kilograms. . 
Bismuth metal including alloys, all forms 


Cadmium metal including alloys, all 


Chromium: 
Chromite__________...__-_.-------- 


Oxide and hydrox ide 
Metal including alloys, all forms 
kilograms. . 


Cobalt metal including alloys, all tore 
ncs 


Columbium and tantalum: 
Metal including alloys, all forms: 
Columbium. ............- do- 
Tantalumn do- 


Copper: 

Ore and concentrate 
C4(7Ld;;r³ ——ðX Se, 
Copper sulf ate 

Mera including alloys: 

Unwrought: 

Blister. .................-- 
Refined. .......-.........- 
ANNOYS Seat ee eke 
Master alloy ss 


Semimanufactures. 


aoe — — —2— A9 — @ = 


Germanium metal including alloys all 


Cf eee ee kilograms - - 
Gold: 
Ashes, residue and scra 
thousand troy ounces.. 
Metal: 
Unwrought.............- do 
Semimanufactures. ...... do.... 
Iron and steel: 
Iron ore and concentrate 
Roasted pyrite....................- 
Metal 
Scrap..........- thousand tons 


Pig iron, including cast ion 
88 


See footnotes at end of table. 


1969 


2,332 


108,434 


59,205 


6,757 
35,812 


150,337 


75 
307 


175 
113 


157 


3,310 
7,445 
29, 900 


198 


573 
98,290 
1,900 
8 

890 


4,087 


17,445 
12,055 


r1,872 


976 


1970 


6,493 
95, 903 
75,808 


12,058 
48,787 
136,037 
146 

439 

146 

286 

249 


2,900 
9,038 
214,200 


197 


1,521 
62, 134 


351 
3,024 
1. 530 


35, 265 
946 
79,944 
4,148 
360 
110,766 
600 

14 

504 


6,628 


9,548 
11,886 


2,295 


881 


Principal destinations, 1970 


France 3, 184; Austria 1,198; 
Switzerland 582. 

Austria 65,021; Republic of South Africa 
13,411; France 2,919. 

Sweden 20, 467; Netherlands 13,879; 
Belgium-Luxembourg 9,622. 


iru ,948; Netherlands 3,533; France 


France 17, 301; Italy 13,953; Belgium- 
Luxembourg 6,171. 

France 30,200; Netherlands 19,945; 
Belgium-Luxembourg 16, 110. 


Netherlands 118; Romania 15. 
Philippines 150. 


NA. 
Belgium-Luxembourg 79; Netherlands 
15; Italy 28. 


e 69; France 51; United States 


Austria 1,195; Belgium- Luxembourg 
N ; Yugoslavia 876. 


United States 146,800; France 27, 000; 
Canada 13 , 600. 


waited States 47; Japan 43; Netherlands 


France 290; Japan 170; Switzerland 38. 
Finland 16, 9793 United Kingdom 11,855; 
Belgium-Luxembourg 9,314. 


All to Belgium-Luxembourg. 
o. 
. 487; Denmark 178; Netherlands 
172. 


Italy 13, 906; Belgium-Luxembourg 
7,211; Austria 5, 987 


Spain 521; Belgium-Luxembourg 412. 

Austria 16, 009; United Kingdom 11, 546; 
Switzerland 10, 595. 

Switzerland 1, 454; Italy 951; Belgium- 
Luxembourg 728. 

Belgium-Luxembourg 234; Switzerland 


Netherlands 17,493; United States 
17, 024 France 11, 818; Swtzerland 
10,02 


United Kingdom 300; Netherlands 300. 


NA. 


Switzerland 83; Italy 82; United States 45. 
Netherlands 2,529; Italy 1,489; 
France 1,092. 


United Kingdom 2,698; Austria 1,640; 
Denmark 1,199. 
ee 97 2: Belgium-Luxembourg 


Italy 1,817; Belgium-Luxembourg 295; 
Netherlands 43. 


Italy 354; Belgium-Luxembourg 106; 
Japan 76. 
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Table 3.—Federal Republic of Germany: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS—Continued 
Iron and steel—Continued © 
Metal—Continued 


Sponge iron, powder and shot 
thousand tons 


Spiegeleisen... . .......... do- 
Ferroalloys: 
Ferrochrome........- do.... 
Ferromanganese...... do- 
Ferro nickel do- 
Ferrosiliconnn do- 
Ferrosilicochrome. . do 
Ferrosilicomanganese . do- 
lop. cl eese do.... 
Steel, primary forms do- 
Semimanufactures: 


Bars, rods, angles, shapes, 
and sections do 
do- 

Hoop and strip do.... 


Rails and accessories. do 


Wire do 
Tubes, pipes and fittings 
do- 
Castings and forgings, pp 
Dara 
Lead: 
Ore and concentrate 
OxIdeS. ue eod ee d eL 
Metal, including alloys 
CORD est ee E VAE NETTEN eae 
Unwrou ght 
Semimanufactures 
Magnesium: 


Oxides, hydroxides and peroxides 
ad , including alloys: 


Unwrought.............-.-.--- 
Semimanufactures 

Manganese: 
Ore and concentrates 


Moybdenum: 
Ore and concentrates... . 


Metal including alloys, all forms 
Nickel: 

Matte and speiss. .... 2222 22. -- 

Metal includin 


Platinum-grou metals and silver: 
Waste and swee pings kilograms. - 
Metals, including alloys, all forms: 
Platinum group 
thousand troy ounces. . 
IIc do- 


See footnotes at end of table. 


1969 


27 
1,985 
156 

r 7,161 


12,759 


425 
47, 155 


1970 


362 
32,802 


Principal destinations, 1970 


Belgium-Luxembourg 3; Switzerland 3; 
Netherlands 3 
Belgium-Luxembourg 18. 


United States 9; Belgium-Luxembourg 7; 
United Kingdom 5. 

France 9; United States 8; Italy 6. 

Belgium-Luxembourg 40; 'Switzerland 5. 


Mainly to Italy. 
Mainly to Malaysia and Romania. 
Italy 1; Finland 1; United States 1; 
Bel gium-Luxembou urg 1. 
Fiance: 648; United States 314; Italy 307. 


France ane Pegan 451; United 
States 3 


United States 719; France 682; 
Netherlands 340. 

Netherlands 130; France 108; 
Switzerland 683. 

Hu 31; Netherlands 26; United States 


France 53; Netherlands 28; United 
States 24. 


U.S.S.R. 510; Netherlands 357; United 
States 137. 


Netherlands 10; Switzerland 7; Belgium- 
Luxembourg 7. 


J 
Netherlands 2, 50 ance 7 40: Belgium- 
Luxembourg 734. 


Italy 7, 632; Belgium- Luxembourg 4, 744; 
N etherlands 2, 493. 

Italy 26,157; France 4,935; Belgium- 
Luxembourg 4,881. 

E 976; Switzerland 798; Denmark 
65 


Italy 538; Austria 403; Poland 348. 


Italy 636; United Kingdom 842; 
Norway 201. 

Switzerland 56; France 35. 

Sweden 43; Spain 41; Italy 29. 


Austria 160. 
NA 


Italy 42; United Kingdom 25; 
Netherlands 22. 

Switzerland 261; Arab Republic of Egypt 
220; Netherlands 162. 


Italy 99; Czechoslovakia 51; 
Netherlands 38. 
Japan 94; Netherlands 33; France 31. 


All to Switzerland. 


Netherlands 449; United Kingdom 216; 
Sweden 112. 

United States 497; Netherlands 438; 
France 279. 

Netherlands 1,465; Switzerland 755; 
France 695; Italy 685. 


Belgium- Luxembourg 8, 740. 


Italy 63; Hong Kong 43; Japan 42. 
Italy 10, 269; Sweden 2, 894; Switzerland 


2,866; France 2,551. 
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Table 3.—Federal Republic of Germany: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 
METALS—Continued 
Thorium, uranium and rare-earth 
compounds 364 142 United States 93; France 14; Belgium- 
T Luxembourg 13. 
in: 
Ore and concentrates long tons.. 56 24 All to United Kingdom. 
ILI —-—— ——— UNI 8 174 246 France 36; Brazil 83; Italy 82. 
Metal including alloys: 
Sr A do- 81 199 United Kingdom 138; Netherlands 32. 
Unwroughh t. do- 1,490 863 France 508; United Kingdom 54. 
Semimanufactures do r 260 393 Netherlands 81; Switzerland 39; Italy 35. 
Titanium: 
Ore and concentrate 528 147 Switzerland 83; Austria 56. 
OXIdOB. ] . OTP ESSO AS 43,318 41,916 Italy 6, 137; France 4, 030; Belgium- 
; i Luxembourg 8,820. 
Metal including alloys, all forms 626 915 United Kingdom 280; Sweden 198; Italy 
164. 
Tungsten: 
Ore and concentrate 206 208 United Kingdom 159; Japan 25; Sweden 
Metal including alloys, all forms 319 502 Sweden 80; Switzerland 77; Belgium- 
Luxembourg 66; Japan 66. 
Uranium and thorium metal, including 
alloys, all forms - kilograms.. 1,300 12,500 Pria 9,100; Belgium-Luxembourg 
Vanadium metal including 
9 all form do 300 400 United States 300. 
"Ore and concentrate 60,327 49,852 Belgium-Luxembourg 30,201; France 
12,228; Netherlands 6, 623. 
Oxide and peroxide. ................ 9,953 10,005 Denmark 1,580; Netherlands 1,054; 
Turkey 1, 009. 
Metal including alloys: 
CTAD coda 88 5,705 5,904 dw a ,920; Italy 1,598; Netherlands 
f/ — A 8,470 8,840 Netherlands 1,788; F 
944; Switzerland 69 
Unwrought...................- r 35, 506 54,125 Italy 20 „645; United Sista 10,108; 
Switzerland 8,194. 
Semimanufactur es r 8,019 8,019 France 1, 285; Netherlands 1,192; 
Sweden 933. 
Zirconium metal including alloys, 
io ederet 67 16 Sweden 12. 
Other: 
Ore and concentrate: 
Of columbium, tantalum, 
vanadium, and zirconium...... 1,815 1,609 Austria 820; Italy 247; Switzerland 168. 
Ash and residue containing nonferrous 
meer E 157,322 175,411 Belgium-Luxembourg 70,777; Nether- 
lands 57,975; Sweden 16, 879. 
Oxides, hydroxides and peroxides of 
metals, n. eas 5, 663 7,122 France 1, 155; Italy 508; Austria 874. 
Metals, including alloys, all forms: 
Metalloids: 
Arsenic and tellurium....... 7 10 Yugoslavia 5. 
Selenium and phosphorus... . 11,826 16,067 NA. 
Silicon - - ------------------ 259 243 Italy 45; Republic of South Africa 41; 
Netherlands 84. 
Alkali alkaline earth and rare- 
earth metals 7,075 8,587 NA. 
Pyrophoric alloys ----------- 167 103 NA. 
Base metals including alloys, all 
forms, n.e. ss 598 1,140 France 313; United States 211; 
Sweden 192. 
NONMET ALS 
Abrasives: 
Natural: 
Pumice, emery, and corundum 544,317 559,933 Netherlands 346,215; Belgium- 
Luxembourg 185, 852. 
Dust and powder of precious and 
semiprecious stones 
thousand carats. . 166 165 Netherlands 86; United States 21; 
Switzerland 18. 
Grinding and polishing wheels 
and stones 9,993 10,052 France 1,416; Netherlands 1,080; Italy 
1,012; Switzerland 781. 
Artificial: 
Corundum...........-......... 85,716 37,321 Sweden 5, 805; Italy 4,248; Austria 3,559. 
Silicon carbide. ................ 7,479 8,609 NA. 
Asbestos- bio eC 703 925 Austria 434; Yugoslavia 75; Belgium- 


See footnotes at end of table. 


Luxembourg 75. 
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Table 3.—Federal Republic of Germany: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS—Continued 
Barite and wither ite 


Boron materials: 
Crude natural borate s. 


Clays and products (including all 
refractory brick): 
Crude n.e.s.: 


Fire clay........ thousand tons 

Kaolin do 

Kyanite, sillimanite, andalusite 
mullite. ............... do.... 

Ohres. le te do 

Products: 

Refractory (including nonclay 
brick) do- 

Nonrefractor yy do 


Cryolite and chiol ite 
Diamond: 


Crude or rough eut 
thousand carats. . 
Other. ...............-.-- do.... 
Industrial... ................- do.... 
Diatomite and other infusorial earths. .... 


Feldspar, leucite, nepheline and 
nepheline syen ite 


Fertilizer materials: 


Crude: 
FPhosphat ice . 
DICT õͥ 0 E RUNERN 
Manufactured: 
Nitrogenous..... thousand tons. . 
Phosphatic: 
Thomas slag......... do.... 
Other..............- do.... 
Potass ie do 
Mixeccdcd ----- do- 
Ammonia, anhydrous do 
Fluorsppa ue 


Graphite, naturalll!lté u.. 
Gypsum and plaster s 


— æ ma A D um um cm —Iͤ P — — a e Qe — on ww m c» —ñ—ñä— o o a 


Lithium minerals 
Magnes ite 


Mica: 
Crude including splittings and waste. . 
Worked including agglomerated 
splitting 


Pigments, mineral: 
Natural, crude 


Iron oxides and hydroxides 


See footnotes at end of table. 


1969 


117,405 


4,313 
151 


68 


1,649 
1,248 


383 
91 


1 
763 


45 
80 
90 
5,889 


14,981 


2,458 
48,308 


1,553 


230 

r 18 
1,782 
r 894 
80 
9,956 
7, 581 


813,998 


9 
r 527, 008 


81 
12, 057 


r 908 
r 309 


10, 978 
99,762 


1970 


111,687 


9,827 


1 
908 


26 
549,914 
212 
9,017 
838 

174 


9,496 
113,896 


Principal destinations, 1970 


France 71,675; Netherlands 22,241; 
Austria 3,212. 


Italy 4,324; Sweden 2,432; Belgium- 
Luxembourg 2,085. 
red 209; Yugoslavia 5T. 


Netherlands 1,219; Nigeria 34; Belgium- 
Luxembourg 27. 

Netherlands 4,752; Denmark 3,070; 
Switzerland 1, 420. 


Italy 78; Netherlands 67; France 58. 
Italy 31; Austria 21; Belgium- 
Luxembourg 14. 


Mainly to Poland. 
Netherland 432; Belgium-Luxembourg 
163; Italy 155. 


"s P^ Belgium-Luxembourg 80; 

ta 

Francs 131; Netherlands 104; Belgium- 
Luxembourg 74. 


NA. 

Belgium-Luxembourg 25; Netherlands 15. 

Netherlands 45; Belgium-Luxembourg 15. 

United Kingdom 1,008; Italy 695; 
Netherlands 635. 


Belgium-Luxembourg 3,166; Italy 2,560; 
rance 1,955. 


Switzerland 2,318; Netherlands 2,212. 
Netherlands 20, 785; Belgium- 
Luxembourg 20, 559. 


People's Republic of China 241; Brazil 
202; Belgium-Luxembourg 154. 


France 208; Austria 24; Netherlands 15. 

Denmark 3; Chile 2; Brazil 1. 

Belgium-Luxembourg 291; Netherlands 
188; Denmark 177; Brazil 136. 

Cuba 187; France 95; Denmark 48; 
Turkey 32. 

France 4; Austria 3; Denmark 2. 

Belgium-Luxembourg 2,476; Austria 
1,635; Czechoslovakia 1,615. 

Italy 2,065; United States 2 „132; 
United Kingdom 632. 

Netherlands 91, 803; Belgium- 
Luxembourg 60 ; 116; Switzerland 
42, 243. 

Switzerland 11: France 3. 

Netherlands 448,815; Belgium-Luxem- 
bourg 43,240; France 40,574 

Belgium-Luxembourg 106. 

France 5,367; Belgium-Luxembourg 
1,127; Netherlands 879. 


Switzerland 304; Sweden 122; Austria 91. 

peat 42; United Kingdom 17; Italy 

Netherlands 2,969; Denmark 2,674; 
Switzerland '815. 


France 16,660; United States 18,417; 
United Kingdom 11,037. 
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Table 3.—Federal Republic of Germany: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS—Continued 
Precious and semiprecious stones, except 
diamond: 
Natural...............-- kilograms. .. 


Manufactured do- 
Pyrite (gross weight) 
Salt. ae eet eee RN UPS thousand tons 


Sodium and potassium compounds, n.e.s.: 
Caustic sodaaaa do.... 


Caustic potash, sodic and potassic 
peroxides- __--------------- do.... 


Stone, sand and gravel: 
Dimension stone: 
Crude and partly wored: 
Caleareous_____._-__._---- 


Worked: 


Dolomite 


Gravel and crushed rock 
thousand tons 


Limes tone do 

Quartz and quartzite: 
neg erystal....... kilograms 
Other osc ]˙-m ͤ Pee 


Sand excluding metal bearing 
thousand tons 


Sulfates, natural, magnesium sulfate 
(Kieserite 


Tale, steatite, soaps tone 


Vermiculite, chlorite, per lite 
Other nonmetals, n. e. s.: 
Crude: 
Meerschaum, amber, jet. kilograms . 
Pottery- 4 oo ²³¹ A a E 


Other thousand tons 
Slag, dross and similar waste, not 
metal- bearing: 
From iron and steel ee 
ra PEN 
Slag and ash, n.e.s........ do.... 


Oxides and hydroxides of strontium 
and barium___________.___---_.__- 


Building materials of asphalt, 


asbestos, and fiber cement, and 
unfired nonmetals, n. e. s 


See footnotes at end of table. 


1969 


119, 885 
6, 504 
227 
1,237 


213 


10 


15,995 
918 
18,847 
13,621 
10,667 
96 


56 
49,018 
6,876 
275 
35,834 
2,291 
14,286 
167,528 


5,550 
562 


6,507 
1,640 


1,602 
265 


2,586 


82,819 


1970 


142,364 
7,922 
271 
1,595 


244 


11 


3,421 
21,130 
605,276 


15,827 
924 
21,110 
132,546 
11,752 
130 


12 
54,844 


7,025 


305 


34, 135 
2,892 
13,392 
107, 965 
6, 268 
301 

100 
5,820 
1,552 


1,542 
516 


3,029 


89,147 


Principal destinations, 1970 


United Kingdom 23,122; Italy 21,166; 
United States 14, 405. 

United States 3, 099; Netherlands 1,265; 
Thailand 820. 

vee Kingdom 111; France 41; Brazil 


Belgium-Luxembourg 708; Denmark 295; 
Sweden 266. 


United States 48; Netherlands 26; 
Yugoslavia 26. 


U.S.S.R. 2; United States 2; Switzerland 
1. 


. 1,503; Netherlands 538; Italy 

Netherlands 8 „133; Belgium- Luxembourg 
4,993; Italy 2, 660. 

Netherlands 583, 053; Switzerland 16, 125; 
Austria 2, 539. 


Netherlands 5, 742; Belgium- Luxembourg 
4, 802; France 1, 716. 
N etherlands 460; ' Belgium-Luxembourg 
3 


Netherlands 10,427; Denmark 7,591. 
Netherlands 82,785; France 25,314; 
Belgium-Luxembourg 14,860. 


Netherlands 9,981; Switzerland 907; 
Belgium-Luxembourg 800 

Netherlands 115; Belgium-Luxembourg 
10. 


NA. 
Austria 13,413; Italy 9,752; Belgium- 
Luxembourg 8,554. 


Netherlands 6, 358; Switzerland 272; 
Belgium-Luxembourg 178. 


Netherlands 61; Norway 54; United 
States 27. 


Austria 8,115; Netherlands 2, 567; 
Uganda 2 „035. 

Italy 543; United Kingdom 353; Republic 
of South Africa 266. 

Belgium-Luxembourg 3,993; Sweden 
2,716; Poland 2,527. 

Belgium-Luxembourg 72,567; France 
18,150; Netherlands 9,017. 

Denmark 2,937; Netherlands 1,264; 
Switzerland 427. 

Austria 209. 


NÀ. 
Austria 2,647; Belgium-Luxembourg 
1,841; Switzerland 372. 
N 3 1,471; Belgium- Luxembourg 
31; France 17. 


Netherlands 1, 194; France 313; 
Belgium- Luxembourg 30. 

Netherlands 367; France 96; Belgium- 
Luxembourg 44. 


U. S. S. R. 1, 200; France 760; United 
Kingdom 502. 


Netherlands 24, 408; France 22, 884; 
Belgium- Luxembourg 6, 619. 
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Table 3.—Federal Republic of Germany: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 


MINERAL FUELS AND RELATED MATERIALS 


Asphalt and bitumen, natural 
Carbon, black 


Coal and briquets: 
Anthracite and bituminous 
thousand tons.. 


Briquets of anthracite and bituminous 
COR ved e Lut oiu Lue do 


Lignite and lignite briquets . do 


Coke and semicokee 0...- 
Peat and briquets................ do.... 
Gas, natural....................- do.... 


Helium and other rare gases 


Petroleum: 
Crude and partly refined 
thousand tons 
Refinery products: 


Gasoline, motor spirit do.... 
Kerosine, white spirit do 
Distillate fuel oil do.... 
Residual fuel oil.......... do.... 
Lubricants..............- do.... 
Mineral jelly and wax..... do 
Ohe): do 


etroleum-, or 
do.... 


Mineral tar and other coal-, 
gas-derived crude chemica S222. 


t Revised. NA Not available. 


Table 4.—Federal Republic of Germany: 


Commodity 
METALS 
Aluminum: 
Bauxite............- thousand tons 
Amins Sees 


Aluminum hydrox idee 
Meus including alloys: 


Unwrought. ..................- 
Semimanufactures 


Antimony: 
Ore and concentrate 
Metal, including alloys, all forms 


Arsenic, hydroxide 
Beryllium metal, including alloys, 3 forms 

ams 
Bismuth metal including alloys, all orms.. 


Cadmium metal including alloys, all forms. . 


See footnotes at end of table. 


1969 


1969 


2,019 
84,416 


1,812 
80,717 
421,776 
102,089 
4,978 
1,601 
959 


243 
236 


1,753 


1970 


544 
58 , 402 


15,597 
809 
968 

10,214 
252 


299 
11,328 


184 
799 
888 

1,738 
4,146 
896 


109 
2,599 


224 


Principal! destinations, 1970 


Austria 168; Sweden 116. 
France 11, 593; Netherlands 10,364; 
Belgium-Luxembourg 8,498. 


France 6,115; Belgium-Luxembourg 
8,445; Italy 3,064. 


Austria 223; Switzerland 25; Belgium- 
Luxembourg 20. 

France 300; Austria 281; Italy 133. 

Belgium-Luxembourg 4,553; France 
8,082; Netherlands 744. 

Neer nde 180; Switzerland 42; France 


Netherlands 108; 
15; Denmark 58. 

France 5,110; Belgium-Luxembourg 
1,919; United Kingdom 1,900. 


Belgium-Luxembourg 


All to Austria. 


Switzerland 420; Austria 200; 
Netherlands 49. 

Bunkers 753; Switzerland 100; Nether- 
lands 21. 

A 1,134; bunkers 313; France 


1 
Bunkers 1,328; Austria 769; Netherlands 
637; Belgium-Luxembourg 521. 
Belgium-Luxembourg 75; United King- 
com 69; Netherlands 40; Switzerland 


Italy 16; Denmark 10; Netherlands 9; 
Sweden 6. 

France 777; United Kingdom 760; 
Austria 276. 


United Kingdom 58; France 45; Nether- 
lands 35; United States 25. 


Imports of mineral commodities 
(Metric tons unless otherwise specified) 


1970 


119523 
1,438 
67,971 
483,818 
93,768 
2,048 
1,826 
1.157 


369 
218 


1,224 


Principal sources, 1970 


Australia 1,143; Yugoslavia 652. 
Guinea 69,708; Surinam 25,278; Jamaica 


11,186. 
United States 1,285. 


United States 21,604; Netherlands 
10,161; Hungary 4, 735. 
Norway 150, 312; United States 63,020; 
France 37, 
Belgium Luxembourg 28 ,492; prance 
954; Netherlands 18,286 


Bolivia 778; Turkey 505; Thailand 484. 

Italy 629; J apan 866; Belgium-Luxem- 
bourg 941. 

Beram Luxonmboutg 653; France 305. 


United States 202; Japan 16. 

Peru 51; Netherlands 34; Belgium- 
Luxembourg 27. 

Belgium-Luxembourg 538; U.S.S.R. 212; 
Japan 119. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 
METALS—Continued 
Chromium: 
Chromite..__.............--- l.l... 488,585 491,455 Republic of South Africa 254,571; 
U.S.S.R. 129,968; Turke 46,160. 
Oxide and hydroxid e 1,445 1,025 Poland 21; Belgium-Luxem ourg 20. 
Metal including alloys, all forms 
kilograms.. 383,500 125,300 p 60,000; U.S.S.R. 44,800; Japan 
. 2,200. 
Cobalt metal including alloys, all forms. . . 1,595 1,487 Belgium-Luxembourg 455; Zaire 
(formerly Congo-Kinshasa) 365; 
Finland 213. 
Columbium and tantalum: 
Metal including alloys, all forms: 
Columbiu mm kilograms. . 8,947 1,775 United States 694; United Kingdom 644. 
Tantalum..............- do 58,131 68,645 United States 50, 308; United Kingdom 
8,248; Belgium-Luxembourg 3, 925. 
Copper: 
Ore and concentrate 205,802 195,400 Chile 67,147; United States 41,698; 
Norway 29, 287. 
Matte te eee ee 674 5,536 Australia 5,030. 
Copper sulf ate 4, 886 4,834 France 1, 655; Belgium- Luxembourg 924. 
Metal including alloys: 
S/ «o˖“—ÜW Le oe ei ul 123,184 113,377 United States 24,017; Netherlands 
17,466; France 13,088. 
Unwrought 
Blister ino 8E r 144,802 133,317 Republic of South Africa 48,863; Chile 
23 ,934; Zambia 20,359. 
RNefn ed 355,944 384, 432 Chile 117, 858; Belgium-Luxembourg 
68, 724; Zambia 65,185. 
f eae 61 , 643 53 ,972 United Kingdom 16, 542; Netherlands 
5,321; Sweden 4, 279, 
Master allo 1,549 1,629 United Kingdom 717; Switzerland 676. 
Semimanufacture s 75,884 79,417 Belgium-Luxembourg 36,317; France 
16,981: Netherlands 7. ,060. 
Germanium metal including alloys, all 
IC ³ Dee LEE kilograms. . 2,100 2,200 U.S.S.R. 1,000; Belgium-Luxembourg 
900. 
Gold: 
Ashes, residue and scrap 
thousand troy ounces. . r 3,015 6,788 Switzerland 3,504; Sweden 1,118; 
Netherlands 714. 
Metal: 
Unwrought.............. do- 4,018 3,460 Switzerland 1,828; Republie of South 
Africa 1, 200. 
Semimanufactures do- r 78 59 Switzerland 39; United States 11. 
Iron and steel: 
Iron ore and concentrate 
thousand tons 43,421 47,818 Sweden 11,493; Liberia 8,191; Brazil 
6,365; France 5,119. 
Roasted pyrite...............- do- 1,635 1,562 Spain 602; Belgium-Luxembourg 304; 
Italy 153. 
Metal 
Sei do- r 1,211 1,431 Netherlands 649; Belgium-Luxembourg 
281; United Kingdom 116. 
Pig iron, including cast iron 
do- 165 166 Canada 68; France 58; Norway 21. 
Sponge iron, powder and shot . 
do r 28 27 France 10; Sweden 9; United Kingdom 4. 
Spiegeleis en. 778 209 All from France. 
Ferroalloys: 
Ferrochrome 
thousand tons. . 62 54 Republic of South Africa 29; United 
States 4; Finland 3; I 
Ferromanganese...... do 144 161 France 62; Norway 36; Be gium-Luxem- 
ourg 
Ferronickel. ll do.... 20 21 New Caledonia 14; Greece 5. 
Ferrosilicon.......... do.... 107 137 Norway 57; France 31; United States 13. 
Ferrosilicochrome do r 14 16 Republic of South Africa 9; France 4. 
Ferrosilicomanganese. do- 68 74 Norway 50; Republic of South Africa 8; 
Czechoslovakia 6. 
Gi! ALIE do 14 15 France 7; Norway 3; Italy 1. 
Steel, primary forms do.... r1,844 ,176 United States 648; Belgium-Luxembourg 
439; Austria 359; France 173. 
Semimanufactures: 
Bars, rods, angles, shapes, and 
sections do- r 8,032 2,953 Belgium-Luxembourg 1,538; France 559; 
Italy 184; Netherlands 156. 
Universals, plates and sheets 
O. r 8,109 2,950 Belgium-Luxembourg 1,195; France 732; 


See footnotes at end of table. 


Netherlands 264. 
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Table 4.—Federal Republic of Germany: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS—Continued 
Iron and steel—Continued 
METAL —Continued 
Semimanufactures—Continued 


Hoop and strip. thousand tons 


Rails and accessories. do 


Wire do- 
Tubes, pipes, and fittings 
do 
Castings and forgings, rough 
Oni 
Lead: 
Ore and concentrate. ............... 
% 25 fo ee be ³ ³¹iꝛd ³˙⁰¹ 
Metal including alloys 
COED sees Get eee ee 
Unwrought...................- 
Semimanufactures.............- 
Magnesium: 


Oxides, hydroxides and peroxides ..... 
. including alloys: 


Unwrought...................- 
Semimanufacture s 


Manganese: 
re and concentrates thousand tons 


Oxides sos. os cee eee ewe cas ce 


Molybdenum: 
Ore and concentrate 


Metal including alloys, all forms 
Nickel: 

Ore and concentrate 

Matte and s is FC 

Metal includi 


metals and silver: 
swee pings kilograms. . 


Plami ETON 
Waste an 


Metals including alloys, all forms: 
Platinum group 
thousand troy ounces. . 


SIIUBE 22 ons os 8 


Thorium, uranium and rare earth compounds 


Tin: 
Ore and concentrates long tons 
ORIG C8 i - Kk v do- 
Metal including alloys: 
Sers. edenos do- 
Unwrou ght do- 
Semimanufactures do 


See footnotes at end of table. 


1969 


r 522 
25 
r 121 


r 327 


19 


231,747 


3,339 


20,828 


112,245 


r 1,875 
r 2,0831 


1,054 
49,027 
r 82 


711 
2,871 
4,889 

22,481 


19,031 
445 


187 
2,244 


15,327 
28,415 
r 3,315 


355,021 


725 
80, 176 


400 


7,655 
189 


201 
15,286 


r 28 


1970 


441 
44 
121 


320 


26 


288 ,307 


4,323 


26,314 


126,278 


2,480 
3,080 


819 
52,233 
150 


718 
3,651 
5,188 

25 , 237 


15,976 
411 


230 
4, 246 


7,720 
38,780 
3,470 


250, 516 


645 
63, 536 


480 


5,891 
167 


298 
14,847 


71 


Principal sources, 1970 


Belgium-Luxembourg 266; France 68; 
Netherlands 60. 

Netherlands 16; Czechoslovakia 9; 
Belgium-Luxembourg 8. 

Belgium-Luxembourg 69; France 19; 
Netherlands 12. 


Belgium-Luxembourg 76; Netherlands 62; 
France 42; Italy 31. 


Belgium-Luxembourg 8; France 4; 
Romania 3. 


vanaga a Sweden 48,994; Peru 
Belgium-Luxembourg 1,338; Mexico 707; 
Poland 520. 


France 10,862; Netherlands 2,881; 
Belgium-Luxembourg 2.1 15. 

United Kingdom 52,005; North Korea 
17,610; Australia 16, 550 

Belgium-Luxembourg 1, 605; France 479. 


United States 1,200; France 748; United 
Kingdom 379. 


Czechoslovakia 372; Sweden 109; Nether- 
lands 101. 

Norway 28,581; United States 18, 434; 
U.S.S.R. 4, 338. 

Voted States 7 8; Belgium-Luxembourg 


Republic of South Africa 339; Gabon 148; 
Brazil 69. 
Belgium-Luxembourg 2 , 439; Netherlands 


871. 

France 2,213; Republic of South Africa 
1,145; United States 806. 

Spain 15, ,837; Mexico 3,771; Yugoslavia 


United States 4,389; Netherlands 8,918; 
Canada 3 396. 


Austria 264; U.S. S. R. 60; Netherlands 44. 


Canada 
Canada 3 7153 Belgium- Luxembourg 176. 


United States 1,968; Netherlands 975; 
Canada 815. 

United Kingdom 8, 582; Canada 8, 346; 
Norway 6, 501: U.S. S. R. 5, 504. 

United Kingdom 1,094; United States 
812; France 748. 


Netherlands 46, 630; Norway 44,202; 
Sweden 37, 873. 


U. S. S. R. 171; United States 162; United 
Kingdom 139. 
Belgium- Luxembourg 16, 237; Switzerland 
8,049; United Kingdom 6,878; 
Mexico 6, 246. 
France 130; Austria 114; United Kingdom 
108. 


Bolivia 5, 805. 
Belgium-Luxembourg 109. 


Netherlands 150; Switzerland 82. 

Malaysia 5, 229; Netherlands 3, 838; 
Indonesia 1, 775. 

Netherlands 49; United Kingdom 11. 
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Table 4.—Federal Republic of Germany: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS—Continued 
Titanium: 
Ore and concentrate 


Metal including alloys, all forms 


Tungsten: 
Ore and concentrate 


Metal including alloys, all forms 


Uranium and thorium: 
7JCCöĩĩ ⁵˙¹.AmAA ĩV2,K 
Metal ineluding alloys, all forms 
kilograms. . 


Moet metal including alloys, all forms. 
inc: 
Ore and concentrate 


Oxide and perox ide 
Metal including alloys: 
r ⁵³ A PN 


Unwrought. ..................- 
Semimanufactures 


Zirconium metal including alloys, all forms 
kilograms. . 


Other: 
Ore and concentrate: 
Of columbium, tantalum, vana- 
dium, and zirconiumm 


Of precious metall 

Of base metals n.e.s___._.._____-_ 

Ash and residue containing nonferrous 
metals 


Oxides, hydroxides and peroxides of 
metals, n.e. s 


Metals including alloys, all forms: 
Metalloids: 
Arsenic and tellurium 
Selenium and phosphorus 
Silicon s eee 
Alkali, alkaline earth and rare 
earth metals 
Pyrophoric alloy 
Base metals, including alloys, all 
forms, n.e.8..... 2. 22-2. 2.2 


NONMETALS 
Abrasives: 
Natural: 
Pumice, emery, and corundum. .. 
Dust and powder of precious and 
semiprecious stones 
thousand carats.. 


Grinding and polishing wheels and 
ston 
Artificial: 


See footnotes at end of table. 


1969 


r 563,003 
1,896 


2,191 


8,943 
r 641 


5,155 
39,500 
350,588 
3,571 
966 
11,613 
182,475 
r 15,601 


123,500 


34,092 


1,893 
3,696 


r 186,036 


5,228 


68 
15,804 
29,555 


2,011 
63 
843 


20,556 
3,792 


3,923 
10,918 
15,134 

164,729 
60,546 


1970 


576,902 
15,515 


4,465 


6,946 
905 


5,445 
25, 300 
25 

363, 758 
3, 994 
2,487 
13, 609 
154, 958 
15, 626 


88,000 


44,310 


397 
2,109 


166,224 


5, 205 


82 
28,897 
34, 877 


769 
51 
1,518 


11, 500 
4,241 


4, 982 
12,817 
16, 936 

175, 612 
97,397 


Principal sources, 1970 


Norway 332, 830; Canada 187, 934. 
B 7,929; Netherlands 


3,374. 
U.S.S.R. 1,351; United States 1,311; 
United Kingdom 83. 


dr States 4,463; Brazil 359; Bolivia 


United States 356; France 111; Switzer- 
land 83. 


France 5, 428. 

France 19,900; Belgium-Luxembourg 

Mainly from U.S.S.R. 

Canada 191,529; Sweden 65, 668; Ireland 
29,669. 

United States 1,263; France 1,082. 

N . 869; Denmark 556; Sweden 

9 


Belgium- Luxembourg 12, 035; Norway 
599. 

Belgium-Luxembourg 77, 287; Nether- 
lands 16, 188; Canada 10, 189. 

Yugoslavia 5, 989; France 4, 084; North 
Korea 2, 648. 


United States 30,400; Sweden 28,900; 
United Kingdom 13,700. 


Australia 36,282; United Kingdom 1,942; 
Brazil 1,370. 

All from Peru. 

Bolivia 1,342; Australia 616. 


United States 39,676; Belgium-Luxem- 
bourg 13,345; Republic of South Africa 
12,164; Netherlands 10,594. 


United States 1,196; Belgium-Luxem- 
bourg 968; Republic of South Africa 
131. 


Sweden 55; U.S.S.R. 16. 
NA 


France 11,167; Norway 8,519; Switzer- 
land 5,092. 


United Kingdom 509; France 202. 
France 3. 


Sweden 973; Austria 211. 


Italy 6,768; United States 1,870. 


United States 1,527; Ireland 958; United 
Kingdom 519. 


Austria 942; France 620; Spain 523. 


Austria 4,820; France 3,156; Nether- 
lands 1, 598. 
bt 9, 305; U.S. S. R. 2, 742; Italy 


2 
Canada 100,892; Republic of South 
Africa 26, '588; U.S. S. R. 20,547. 
Turkey 25, 378; People's Republic of 
China 12, 989; Romania 10,438. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 
NONMETALS— Continued 
Boron materials: | 
Crude natural borates. .............- 107,775 129,661 United States 93,875; Turkey 29,710. 
Oxide and acid. .................... 15,936 15,693 United States 5,994; France 5,266; 
Turkey 3, 047. 
Boh 1,036 1,470 Israel 871; United Kingdom 422. 
Cement.. --------------- thousand tons 582 727 France 290; Belgium-Luxembourg 164; 
Netherlands 88. 
Chalk; i 101 89 France 74; Denmark 9. 
Clays and products (including all 1 
brick): 
Crude: 
Fire ellas. cce5s do 241 282 Czechoslovakia 95; Republic of South 
Africa 77; France 43. 
ge eu the do- 543 642 United Kingdom 342; United States 156; 
France 61. 
Kyanite, sillimanite, andalusite, 
mull ite. do 23 27 Republic of South Africa 10: India 10: 
nited Kingdom 3. 
DIber- uon cedes do- 229 283 a States 79; Netherlands 64; France 
9, 
Products: 
Refractory (including nonclay 
bricks) ) Once 162 265 Austria 74; Czechoslovakia 55; Yugo- 
slavia 30. 
Nonrefractory...........- do.... 767 734 Netherlands 425; Italy 112; Denmark 59. 
Cryolite and chiolite. ..................- 2,852 2,556 Denmark 2,495; United States 61. 
Diamond: 
Gem: 
Crude or rough cut 
thousand carats. . 310 22b NA. 
Other o eus as do 260 280 Belgium-Luxembourg 145; India 70. 
Industrial... ................- do.... 155 785 Belgium-Luxembourg 250; Republic of 
South Africa 210; N etherlands 180. 
Diatomite and other infusorial earths. .... 64, 762 70,372 side rhs Da: 592; France 8,250; United 
. tates 5, 1 
Feldspar, leucite, nepheline and nepheline 
F %;;õÜ˙êẽÜj• ß... 71, 641 81,560 N „ France 18,117; Italy 
Fertilizer materials: 
Crude: 
Nitrogeneous. ................- 1,985 1,366 All from Chile. 
Phosphatic...... thousand tons 2,726 2,802 United States 1,297; U.S.S. R. 850; 
Morocco 385. 
Manufactured: 
Nitrogenous..................- r 292,331 348,358 Belgium-Luxembourg 270,486; Nether- 
lands 37, 153; Hungary 16, 995 
Phosphatic: 
Thomas sla gz 424,350 421,369 Belgium- Luxembourg 400,051; United 
Kingdom 11, 749; Sweden 9, 569. 
G 22g E r 30,210 27,605 Netherlands 10,200; Belgium-Luxem- 
bourg 6,107; Israel 3, 929. 
PSS 8 88,467 22,528 France 14, , 625; Canada 5, 111. 
Mixed... oe onec r256,599 194,310 Belgium-Luxembourg 146, 064; France 
41,466; United States 4,661. 
Ammonia anhydrous...............- 242,172 310,448 Netherlands 165,954; France 118,846; 
: Belgium-Luxembourg 22 , 899. 
e . 163,022 268,560 Spain 45,695; Republic of South Africa 
34, 069; Mexico 25,350. 
Graphite, natural 21,306 26,882 People' s Republic of China 5,590; Austria 
5,358; Malagasy 3,4 
Gypsum and plasters... ---------------- 121,807 150,214 Austria 120, 831; France 28, 769. 
lodihe. noo eee ok ES 677 892 Japan 700; Chile 126. 
Ü e a a ee r 184,123 199,998 France 193, 495; Austria 3, 338. 
Lithium miner alas „675 10, 843 Netherlands 6, 67 5; Brazil 3, 081; 
Republic of South Africa i, 595. 
Magnes ite „k 467,006 424,774 Austria 128,625; Greece 102, 656; 
MI Czechoslovakia 82, 960. 
ica: 
Crude, including splittings and waste. . 8,557 9,108 Republic of South Africa 2,252; India 
2,021; United Kingdom 1, 289. 
Worked, including agglomerated 
splittings FATHER 8 458 452 France 287; Belgium-Luxembourg 79. 
Pigments, mineral: 
Natural, crude. .................-.- 2,746 2,161 Austria 1, 336; Sierra Leone 585. 
Iron oxides and hydroxides. ......... 1,320 1,043 France 590; United States 212; Nether- 


See footnotes at end of table. 
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Table 4.—Federal Republic of Germany: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 
NONMETALS— Continued 
Precious and semiprecious stones, except 
diamond: 
Natural........ thousand kilograms.. 1,631 1,810 rs 1,189; Republic of South Africa 
Manufactured. .............. pee 21 20 Switzerland 13; France 8. 
05 (gross weight) thousand tons 1, 803 1,630 Spain 481; Norway 400; U.S. S. R. 855. 
%%ͤͤ y E 177,194 337, 378 etherlands 275, 806; France 59, 488. 
S dius and potassium compounds, n.e.s.: 
Caustic sodAPʒʒ ü 218,809 190,451 Belgium-Luxembourg 113, 947; Nether- 
lands 51, 764; France 14, 826. 
Caustic potash, sodic and potassic 
peroxides.......................- 7,456 5,714 * 139; Sweden 116; Czechoslovakia 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Caleareous................- 217,849 218,164 rouen dde Italy 61,707; Portugal 
Slate 6,819 8,038 Portugal 15 899; United Kingdom 1, 813; 
ance 
Other uxo xciv 502,070 522,452 Sweden 189, 915; Denmark 121,839; Re- 
public of South Africa 64,995. 
Worked: 
Building and monumental 
stone 285,807 269, 174 ua a. , 493; Spain 10,323; Switzerland 
Paving and flagstone........ 142,880 150,935 Portugal 90,665; Romania 21,693; 
Poland 21, 015. 
Slbt6ssus nee st cee 9,941 10,397 Italy 6, "Duo: France 1,146; United King- 
om 
Dolomieseses lizhosze reus 467,894 356,018 Belgium-Luxembourg 286,238; Austria 
46,080; France 18, 576. 
Gravel and crushed rock 
thousand tons 12,015 13, 523 x 7,230; Denmark 3, 283; Norway 
Limestone. .................. do.... 1,372 1,505 Austria 1,121; Sweden 214; Belgium- 
Luxembourg 94. 
Quartz and quartzite: 
Quartz crystal....... kilograms.. 121 97 Japan 90. 
Other E 2 67,764 83,463 Belgium-Luxembourg 37,569; Sweden 
16,910; Norway 6, 897. 
Sand excluding metal bearing 
thousand tons. . 2,268 2,576 France 1,571; Netherlands 633; Belgium- 
Luxembourg 284. 
Sulfates, natural, magnesium sulfate 
(Kieserite) acus iv M due m 115 143 NA. 
Sulfur 
Elemental: 
Other than colloidal. ............ 820,781 291,518 United States 107,314; Poland 95,650; 
France 78,178. 
Cons. 483 980 United States 850: Italy 113. 
Sulfur diox idea 91 () NA. 
Sulfuric acid 115,649 173, 835 0 a4 „672; Sweden 34,552; France 
0 
Tale, steatite, soaps tone 93,114 97, 878 Austria 35, 467; Italy 13, 824; People’ 8 
Republic of China 11, 262; France 
Vermiculite, chlorite, perlite. ............ 48,656 56,574 Greece 24 ,953; Republic of South Africa 
16,318; Hungary 13,964 
Other nonmetals, n.e.s.: 
Crude: 
Meerschaum, amber, jet 46 6 U.S.S.R. 4. 
Pet... 88 12,014 13,487 Uss Sc ,963; Czechoslovakia 1,583: 
oian 
A!!! e RE WEAR 577,418 347,117 Austria 150, 859: France 90, 468; Norway 
Slag, dross and similar waste, not metal ' 
bearing: 
From iron and steel manufacture 
thousand tons 1,641 1,724 France 990; Belgium-Luxembourg 460; 
United Kingdom 96. 
Slag and ash, n. e.. do 121 128 Belgium-Luxembourg 50; Denmark 465; 
United Kingdom 15. 
Oxides and hydroxides of strontium 
and bariu mn 181 77 United States 63. 
Building materials of asphalt, asbestos, 
and fiber cement, and unfired non- 
metals, n.e.sasas 2. 222-22. .-- 186,865 125,948 Belgium-Luxembourg 33, 172; Sweden 


See footnotes at end of table. 


20,197; Austria 18,671. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural............ 18,117 
Carbon black. ........................- 89,160 
Coal and briquets: 
Anthracite and bituminous 
thousand tons 6,340 
Briquets of anthracite and bituminous 
COB os 88 do.... 448 
Lignite and lignite briquets. . do 11,171 
Coke and semicoke. ea 883 729 
Peat and briquets FCC do 33 
Gas, naturaaaaaaaallllln do 4,074 
Helium and other rare gases 415 
Petroleum: 
Crude and partly refined 
thousand tons.. v 89,551 
Refinery products: 
Gasoline, motor spirit. do r 2,055 
Kerosine, white spirit. do.... r 486 
Distillate fuel oll. do 116, 181 
Residual fuel oil do 3,301 
Lubricant s do r 188 
Mineral jelly and wax..... do.... 83 
Other................... do.... 2,824 
Mineral tar and other coal-, petroleum-, or 
gas-derived crude chemicals do 448 


1970 Principal sources, 1970 


21,603 
40,826 


Trinidad 18,148; United States 3,362. 
Netherlands 18, 453; France 10, 014; 
United States 7 218. 


8,838 United States 3,776; United Kingdom 


1,481; Poland 1,333. 


800 Netherlands 259; France 29. 

1,103 Czechoslovakia 1,094. 
610 France 182; United Kingdom 128; United 
States 79. 

Netherlands 19; Poland 8; Denmark 5. 

Netherlands 6, 145; Belgium-Luxembourg 
57; France 43. 

Belgium-Luxembourg 915; France 239; 
United States 184. 


86 
6,297 
1,382 


98, 786 l Saudi Arabia 12,058; Iran 


2,280 Belgium-Luxembourg 673; Netherlands 
516; France 383. 
680 Netherlands 896; Belgium-Luxembourg 
130; Italy 43. 
19,522 Netherlands 8, ,763; Italy 3,843; U.S.S.R. 
3,456 


1 
Netherlands 1 , 802; France 731; Italy 193. 
198 United Kingdom 53; Netherlands 40; 
United States 31. 
87 United States 43; Netherlands 25; 
France 6. 
4,144 Netherlands 2,233; United States 870; 
France 262. 


680 Netherlands 323; Belgium-Luxembourg 
76; United States 55. 


r Revised. NA Not available. 
1 Less than 1$ unit. 


COMMODITY REVIEW 


METALS 


Aluminum and Bauxite.—Production of 
primary aluminum increased by 38 percent 
over the 1970 total of 309,300 tons, due to 
utilization of new smelter capacity during 
1971. Total production of 427,500 tons was 
equivalent to 18.8 percent of West Eu- 
rope's output, including the United King- 
dom. West Germany's bauxite production 
dropped by 5.5 percent, to 2,871 tons. 

Apparent consumption of ingot alumi- 
num rose only 3 percent, from 881 million 
to 908 million tons including depletion in 
stocks of 15 million tons during the year. 

Startup of two new electrolysis plants in 
January resulted in additional smelter out- 
put during 1971 of 100,000 tons. The larg- 
est addition was at Leichtmetall-Gesells- 
chaft’s Essen plant and the other at 
Kaiser-Preussag’s Voerde plant. These and 
the 1970 startups came at a time of gen- 


eral worldwide market weakening, which 
together with a special economic and mon- 
etary situation within the country affected 
the domestic market adversely. One result 
of this was a delay by two producers in 
starting up completed pot lines with a ca- 
pacity of about 90,000 tons. Furthermore, 
construction of new capacity previously 
planned was deferred. This was done in 
order not to add further to the market 
imbalance by increasing home production. 

Prices of primary aluminum in West 
Germany reached new low levels during 
the year, with domestic oversupply and 
surplus stocks forced to compete with for- 
eign supplies imported at marginal costs. 

In response to realignment of exchange 
rates, primary aluminum producers re- 
duced book prices from DM230 to DM 216 
per 100 kilograms as of January 1, 1971. 
However, market conditions forced actual 
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selling prices reportedly to between DM160 
and DM180 and even lower. 

Firms representing about 90 percent of 
the domestic primary and semimanufac- 
tures production made a study in October 
of the economic situation. Results indi- 
cated a total loss expectancy by the firms 
involved of an estimated DM50 million 
corresponding to a negative yield on turn- 
over of minus 1.7 percent and a negative 
interest on private capital of minus 5.6 
percent. This compares with a plus 1.7 
percent yield and plus 6.5 percent interest 
return in 1970.2 

Imports of semimanufactures for the first 
time showed an excess over exports, with 
indicated increases of 20 percent in im- 
ports and 11 percent in exports. Imports 
of foil and thin strip showed a decrease of 
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approximately 2 percent; 
slightly less. 

West German foundries were affected by 
the market situation and had a 5.7-percent 
reduction in castings, mainly because of 
decreased production in the vehicle and 
machinery industry during the year. Pro- 
duction of semimanufactures and castings 
in metric tons were as follows: 3 


exports were 


Material 1970 1971 
Aluminum and aluminum 
alloys, castings. s 235,484 222, 169 
Semimanufactures (rolled and 
extruded parts) 554,318 606, 833 


Uses of the 536, 173 tons of semimanufac- 
tures delivered in 1970 and 581,880 tons in 
1971 to consumer groups were reported in 
metric tons as follows: 


Percent of Percent of 
Use 1970 total 1971 total 

Packaging and small containeee s 143,749 26.8 165,915 26.8 
Electrical industr // 57,178 10.7 58, 516 10.1 
Building and construction 98,318 18.3 118,432 20.8 
Transportation, including large containers 45,759 8.5 44,097 1.6 
Iron, sheet and metal warens 41,816 7.8 47,772 8.2 
Exports, traded 73,328 13.7 83,617 14.4 
GJ / ee d = e fr 76, 025 14.2 13,531 12.6 
5 ih. | erst !:... ĩ»2em. 8 536,173 100.0 581,880 100.0 
Domestic recovery of secondary alumi- sources, declined only 1.4 percent to 


num from old scrap increased to 275,711 
tons in 1971, 7 percent more than in 1970. 
Imports of scrap declined to 58,966 tons, 
12.4 percent less than in 1970. About one 
third of the scrap came from the United 
States. 


A spokesman for the West German alu- 
minum industry expressed optimism for 
the industry's future, based on the expec- 
tation that the industry's average annual 
growth rate of 7.5 percent during 1960-1970 
would continue and that trade balances 
would improve after adjustment of mone- 
tary relations. 


Construction of an alumina plant at 
Stade was continued by Aluminum Oxid 
Stade G.m.b.H., owned 50 percent by Rey- 
nolds International, Inc. Completion of the 
first stage, with an annual production ca- 
pacity of 700,000 tons, was scheduled for 
1973. A second alumina development was 
projected by Alusuise Atlantik G.m.b.H. 
of Wilhelmshaven. This plant would have 
a production capacity of 1 million tons per 
year and would be operative after 1975. 


Copper.—Production of refined copper, 


including that derived from secondary 


400,000 tons in 1971. Mine production of 
copper in 1971 was 1,484 tons, slightly 
more than in 1970. Consumption of refined 
copper decreased by 4.7 percent, to 664,400 
tons. Trade in copper for 1971 in tons was 
as follows: 


Exports Imports 
)))G‚öͤö;véͤ ;- mr be ee 1,100 171,248 
Matte 6, 848 „349 
Scrap: 
opp er 10, 887 47,775 
Copper alloy cc 24, 777 32, 678 
Meta 
Blister for refining...... 594 165,679 
Refined, not alloyed..... 103,135 363, 121 
Refined, alloyed........ 7,751 50, 009 
Semimanufactures ineluding 
bars, sections, wire, sheet 
metal, plates, strip foil, 
ipe and tubes: 
nalloye d 86,433 55, 629 
Alloye dd 66,161 27,788 
Flake and powder 
Unalloyed............-- 75 8 
Alloved lose 8,865 212 


Copper smelters operating in 1971, their 
locations, and their annual capacities were 
as follows: Duisburger Kupferhütte, Duis- 


LONGE. P. Meyer. Aluminum (Diisseldorf), 
v. 48, No. January 1972, pp. 

3 U.S. NER Düsseldorf, West Germany. State 
Department Airgram A-66, Apr. 28, 1972. 
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burg, 30,000 tons; Hüttenwerke Kayser 
A. G., Lünen, 75,000 tons; and Nord- 
deutsche Affinerie, Hamburg, capacity not 
available. Kayser also operated a refinery 
at Lünen, which had a capacity corre- 
sponding to the smelter. Norddeutsche Af- 
finerie’s refinery at Hamburg had an an- 
nual capacity of 220,000 tons. This 
company took over a third refinery, Zinn- 
werke Wilhelmburg, at Hamburg. 


Iron Ore.—Iron ore production de- 
creased about 9 percent compared with 
that of 1970. In terms of iron content the 
1971 production was equivalent to approxi- 
mately 1.63 million tons, or about 7 per- 
cent of the iron contained in iron ore con- 
sumed in domestic production of pig iron. 
Sweden, Liberia, and Brazil were the 
major suppliers of iron ore to West Ger- 
many: Liberia exported approximately 
one-third of its production or 6.5 million 
tons to West Germany. 

Iron and Steel. — The depressed steel 
market of 1970 in West Germany worsened 
in 1971 as the country felt the effects of 
internal economic problems as well as a 
declining world demand. Circumstances 
which built up and seemed to hit the 
country especially hard resulted in its steel 
production having perhaps the highest cost 
increases of the European Coal and Steel 
Community (ECSC) countries. Crude steel 
production dropped to 40.31 million tons, 
a decrease of 10.5 percent from 19708 total 
of 45.04 million tons. Only one other 
major producing country, the United 
Kingdom, showed a higher decrease in 
production. 

West Germany’s steel production was 
38.7 percent of the European Economic 
Community (EEC) total and 6.9 percent 
of world output. Comparable figures for 
1970 were 41.2 percent and 7.6 percent, re- 
spectively. 

Utilization of crude steel capacity was 
rated at 70 percent, compared with 85 per- 
cent in 1970. Approximately 4.5 million 
tons of capacity was added in 1971. Capital 
investments in the industry were estimated 
at $690 million, compared with expendi- 
tures of $627 million in 1970. 

Basic oxygen furnaces accounted for 61.8 
percent of total steel production, open 
hearths 21.2 percent, electric furnaces 10.0 
percent, and the Bessemer process 7.0 per- 
cent. 


Supplies of basic materials were plentiful 
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but at increased costs. The one noticeable 
exception was scrap, which showed a de- 
crease. One steel firm reported an increase 
in unit cost of crude steel produced of 9 
percent during the year. All major steel 
companies reported losses for the year, re- 
sorting to financial reserves or nonsteel op- 
erations profits to pay dividends. 

Wage and salary expenses for the steel 
industry were up 1.4 percent, and the 
number of man-hours worked were down 
10 percent. However, labor productivity 
improved an estimated 3 percent.4 

Wage negotiations were underway at 
yearend between the organized steelworkers 
and the employers in North Rhine-West- 
phalia where the bulk of the steel industry 
is located. Approximately 230,000 workers 
were involved and settlement was expected 
to result in at least a 6-percent wage in- 
crease, with the Metalworkers Union seek- 
ing 10 percent. Plans were in progress 
for the shutdown of marginal plants, 
which would affect up to 10,000 workers. 

Published prices for domestic steels were 
fairly stable, with the producer price index 
4 percent above that for 1970. However, 
sizable discounts were given by domestic 
dealers in the face of import competition 
and a declining domestic market. Ship- 
ments of domestic steel in West Germany 
were down almost 19 percent from 1970. 

Exports of finished and semifinished 
steel were up 11 percent compared with an 
increase of 6 percent in imports. Exports 
were boosted by some steel mills to keep 
production up in face of weak domestic 
demand. 

Foreign trade in iron and steel for prin- 
cipal categories in million tons is as fol- 
lows: 


1970 1971 

Exports: 

Ferrous scrap. ............---.- 2.2 .1 

Pig iron and ferroalloys.......... .9 .8 

Semifinished steel, including coils.. 1.7 2.5 

Finished rolled and forged steel. 9.3 9.7 
Imports: 

Ferrous scrap... ..............- 1.4 1.0 

Pig iron and ferroallo ys 3 2 

Semifinished steel, including coils.. 2.2 1.5 

Finished rolled and forged steel... 6.5 7.8 


Ten percent of West Germany's steel 
shipments were consigned to EEC markets 
in 1971, 16 percent to other foreign mar- 
kets, and the remainder to domestic mar- 


4U.S. Embassy, Diisseldorf, West Germany. State 
Department Airgram A-88, June 2, 1972. 
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Table 5.—Federal Republic of Germany: Scrap supply and consumption 


(Thousand metric tons) 


1969 1970 1971 

Source: 

Iron and steel plants 10,640 10,096 8,856 

FU co hie Le see rc Eu ec ap LE 2,788 2,857 2,579 
Purchases: 

TD GM GBC se at a he ee eet 8,265 8,269 1,651 

JJC ſſſſſſſ AD ⁊ . 8 1,141 1,384 952 

Other, including variation in stock estimates. 2,305 r 3,329 3,279 

Total, new suppl 7/7 25,089 r 25,935 23,317 

Consumption: 

Iron and steel plants______.___________-.__---______--_--.. 18,379 18,439 16,427 

Iron and steel foundries- ................ 2. - 2-222222 l 2l... 5,088 5,233 4,744 
Consigned for exporꝶ ee 1,757 2,149 2,082 
Stocks at year end... .... 2.222 „„ 1,936 r 2,049 2,164 

r Revised. 


Table 6.—Federal Republic of Germany: Salient statistics of the iron and steel industry 


(Thousand metric tons unless otherwise specified) 


1969 1970 1971 
PIG IRON 
Producing p.... eel otek eet number 25 24 28 
Blast furnaces available..................-... 2-2. eee do.... 110 104 98 
Blast furnaces in operation at yearend....................- do.... 91 80 71 
Maximum production capacity... ...... 2222.2 222-222 eee r 36, 800 r 36,510 36,480 
Production: 
er ß 15,344 13,729 11,819 
Open hearth o ß 15,857 17,391 16,122 
,,, c e Le Lege 305 324 280 
Spiegel einen and blast furnace ferromangan ee 238 251 210 
E A OE NORMA EUN PE MCI ET RS Te EN ONT Ee Cae 2,020 1,932 1,559 
o T nohis ee. t 83,764 33 , 627 29,990 
Blast furnace charge: 
Iron ore: 
Domestié- 2. lon cet eee ß ede £I e 1,525 1,258 953 
Iron content 509 365 
Imported 2222222082092 2622 88 18,548 18,026 14,425 
Iron conte 2e.m la deeb E 11,255 10,882 8,668 
Sinter and briquets___.________-___-_-_---_-__------------- 94,147 94,858 82,662 
Iron content... ....ococuouclllcolell2ccg.s£eme nce 18,854 19,349 18,157 
Manganese Oore... 2. LLL LLL +e 542 . 508 421 
onen y 72 65 46 
Other iron- bearing materials: 
Slag, scale, cinder, dus 3, 728 8,485 8,209 
OE a lE ospita A Lt EAE S oe eared ee Re 518 533 543 
Hie is Se er SSeS cuca wee eae euoire 1,139 1,209 919 
Phosphate h ⁰ ee 1202 r 184 123 
Coke: 
Totul c2 lu ĩ² ⁵˙ em dd ⁰ʒ 19, 038 18,787 15,688 
Kilograms per ton of iron produced......................-.. 6 558 520 
STEEL 
Converters: 
Basic bessemer 
Totsl-. ooo ³ d ͥ A number 34 18 18 
In operation at end of ea do.... 29 18 18 
Oxyge : 
OU uto daAc e or ee di t A LE do.... 34 43 40 
In operation at end of year.....................- do.... 25 31 29 
Furnaces 
Open hearth: 
S uc as se as So a p02 do.... 121 114 89 
In operation at end of year.....................- do 92 79 46 
Electric: 
kü ec rA ⁵ 88 do 183 176 176 
In operation at end of year do 165 151 159 
Maximum production capacity (all furnace) r 50,580 r 58,100 51,815 
Production of crude steel: 
Basic Bessemer... ß . eens 6,807 3,640 2,831 
OXV GON soos ee RI Cua Mes eee LLL 8 20,888 r 25,137 24,908 
Open lhieartilhi ß ß ee uns aut 13,515 11,819 8,537 
; ſſ ecu cisci uuu ĩ ee EE LE 4,146 4,496 4,0830 
8141. RECEN GO ]³·w m. -=. mv. 8 10 9 7 
Totál secede ¹ ¹5ꝛ”Üdſ̃ ⅛ ¾”mmññ y 45,316 45, 041 40,818 
NOUS NIMMT RENE 44,599 r 44,315 89,655 
Liquid steel for castings______...._..........-------- 717 725 659 


See footnotes at end of table. 
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Table 6.—Federal Republic of Germany: Salient statistics of the iron and steel industry— 


Continued 
(Metric tons unless otherwise specified) 
1969 1970 1971 
STEEL—Continued 
Furnace feed for ingot steel: 
Pig iron: 
/// STOR OR ae Pee Ue eee E A PL IS MUN 30,860 30,469 27,446 
g Kilograms per ton crude steel (692) (688) (692) 
crap: 
Tol cerda Eo ² -:. ie NS 17,855 17,882 15,874 
Kilograms per ton crude steel (400) (404) (400) 
Preblown Thomas and other presmelted steels r 5] r 187 15 
Ferroalloys and alloying metals 409 435 856 
Other iron-bearing materials 1,113 1,152 1,116 
Iron and manganese ores______________-_-_--------- eee eee 990 879 
Total iron-bearing materials 1 r51,279 r 50,954 45,404 
Ff ⁰¹.w-q̃ ⁰ ³˙Q a oe HN Mu LE M E r 3,384 r 8,326 2,822 
CASTINGS 
Iron and steel foundries in operation number NA - E 
Production of iron and steel casting — 4,659 — 4,877 = 4,313 
Consumption of raw materials: 
!Cöĩêĩ·Ü¹qbẽĩ ⁵«”᷑;B’m k d NE ee et E 2,101 2,269 1,924 
SOPHD. Le s mne DAL LE tL EL ur LE E DE 5,088 5,233 4,744 
Ferroalloys and other metals 83 102 92 
i df Eee E Ee eret 7,272 7,604 6,760 
EMPLOYMENT 
In coking plants of smelters____.___..---.-.----------- persons 2,196 2,834 2,841 
Blast furnace, steel mills, hammer and forge shops do.... 871,622 374, 428 854,590 


r Revised. NA Not available. 
1 Data may not add to total shown because of independent rounding. 


Table 7.—Federal Republic of Germany: Raw materials consumed in the 
production of pig iron 
(Thousand metric tons unless otherwise specified) 


Commodity 1969 1970 1971 
Iron ore: 
// ³o·ſſſſͥͥͥwñͥꝓæddmmme eee aac ie 5,980 5,752 4, 900 
II ³ ³˙¹wo9mmʃ ³˙·1m—ũ. 0’ 8 43,325 43 , 732 39,261 
Toal asc ps 2a ] ſdꝙdrß́ũf AAA ELA 49 ,305 49,484 44,161 
Manganese ore )))) ĩW8AAA 8 665 0 
Pyrite Ci OR io oo al ]Ü¹¹r ĩðͤ·v ⁰yt ⁰⁰ D ee 3,879 9,663 2,898 
Slags and plant scaldgdqgdal.wuw «„ 6,322 6,130 5, 543 
Blast furnace dus z— e :t :e 1,687 1,635 1,429 
SU ³² ³¹ DL LULA LM EC C ea sue dL 88 518 533 543 
Total gross weight of metallic raw materials 62 ,376 62,147 55,131 
Iron content of total metallic raw materials: 
Iron ore: 
IDomesBlG: ee ³˙Ü m y C De 8 1,916 1,820 1,575 
ImDOPRUpd.. ſhſhſPfffPGGTPVſhGffPPkCſTVTVy/ſfkꝗ᷑ꝗ5ꝗĩ—)l ME C ewe 24,853 25,205 22,635 
MüaünpahelB 0f6-... 2 Nc te Ne A. 77 75 73 
PFriidn ⁵ð Ode cadum aie 1, 894 1,789 1,427 
Slags and plant scale... ........ 2.222222 „„ 2,730 2,687 2,409 
Blast furnace dust 629 621 525 
SOPRD ue ß A A ¼ßxß y Ai LE 412 421 438 
Total iron content... 32,511 32,618 29,082 
Limestone len utei s iu iP te o ⅛ðv AT ted tse ie ua 3,425 9,844 3, 505 
FP ⁰¹ w ð oe Shee LUE 186 r 184 123 
Total gross weight of metallic raw materials, limestone, and | 
. · y yd LI cue DE 65, 987 66,175 58,759 
enu T Ad dd ͥͥ kt 8 19, 038 18,787 15, 638 
r Revised. 


kets. The United States was the major im- steel industry during the year in spite of a 
porter outside of the Common Market. dismal steel forecast for 1972. 

Plant expansions and future plans for August-Thyssen Huette A.G. (ATH) 
increased production were made by the continued to be Europe's leading steel pro- 
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Table 8.—Federal Republic of Germany: Production of sinter and consumption of 
raw materials 


(Thousand metric tons unless otherwise specified) 


Production: 


Gross weighgt . 
Iron content 


Slags and scale. 
Blast furnace due 


Slag and scale 
Blast furnace dust 


Tolk nos ae cu eni AL AE dr AE 


r Revised. 


337 
1969 1970 1971 

VOTER 34,159 35,008 32, 805 
5 18,882 19,459 18,313 
717. 29,353 30,394 28,925 
5 3,840 3,624 2.858 
VVT 2,685 2,684 2,874 
%%% NN 1,686 1,635 1,429 
35% E 2,286 2,634 2,586 
"TP 15,010 15,710 15, 184 
F 1,885 1,781 1,419 
ERE C 1,425 1,487 1,315 


FFC 628 621 525 


18, 948 19,599 18,443 


Table 9.—Federal Republic of Germany: Production of finished steel 


(Thousand metric tons) 


Wire TOUS. 5 occ eek ee Dieci Ruta er EU 
Bars and rodas 
Angles, shapes, sections (excluding rails) 
Universal plates 
Other heavy plates and sheets (more than 4.75 millimeters thick) ) 
Medium plates and sheets (8 to 4.75 millimeters).... 
Thin plates and sheets (less than 3 millimeters) 
Hot rolled strip including skelp. ................... 
Hot rolled wide strip- ---------------------------- 
Rails and railway track material... ................ 
Seamless steel tubes 


Total finished steel 


Selected semimanufactures: 


EIn ff! a ele a Bee 
Galvanized and terneplate._______..___-_------ 


Steel pipe welded 


r Revised. 


Extrusions and forging ggg 
Steel casting 


1969 1970 1971 

FFF 3.394 3. 520 3,293 
n incu i cauce 6,306 6,315 4,923 
MS NISUS 2,428 r 2,519 2,012 
3353 ca — 8 565 524 402 

4,671 4,786 4,288 
FCC 643 533 42 
Redi erum cu 6,937 6,860 6,562 
P UE Rec 3,075 2,793 2,483 
EUM pm 1,993 2,121 2,386 
PT FORI 445 511 450 
P a tian seed 1,794 1,810 1,594 
—— ee eee 182,247 1132, 291 28,717 
3 720 749 779 
J M a LEE 1,000 r 1,004 1,147 
F 1,556 1,584 1,830 
33 677 688 565 
7717 N 378 391 343 


1 Data may not add to totals shown because of independent rounding. 


ducer and had two steel mill projects 
planned in Brazil with a Brazilian group 
in addition to its domestic investments. 
Domestic investments by the company in- 
cluded about $100 million for its new 
Schwelgern works where construction was 
underway on a 46-foot blast furnace. 

Hoesch A. G. was expanding its steel-roll- 
ing facilities in the Dortmund area, enlarg- 
ing a hot-strip mill at the Westfalenhuette 
works to 3.2 million tons annually, and 
constructing a new cold rolling mill and 
continuous casting plant at other sites. 

The Klóeckner-Werke A.G. planned to 
invest an average of over $50 million per 
year for the next few years in plant facili- 
ties. Included was a 39-foot blast furnace, 
and a hot strip mill with a 3-million-ton 
annual capacity. 


Mannesmann A.G. planned to invest ap- 
proximately $450 million over a 5-year pe- 
riod through 1974. This included a seam- 
less pipe plant and a_ high-capacity 
pressurized blast furnace to be completed 
in 1972. 

Friedrich Krupp Hiittenwerke A.G. com- 
pleted a continuous slab casting plant at 
Rheinhausen with a capacity of 1 million 
tons per year, to be expanded on comple- 
tion of a new basic oxygen plant in 1974. 
This would be part of an approved $125 
million investment program for 1972-74 to 
include a second Sendzimir mill at the Dis- 
seldorf works. 

Peine-Salzgitter A.G., formed by merger 
of Salzgitter and Ilseder Hütte in 1970, 
was the third largest steel producer of 
West Germany. Salzgitter was involved in 
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plans for a new steelworks on the Elbe es- 
tuary near Emden within the next 10 
years. 

The Korf Group, with headquarters in 
Baden-Baden, was nearly completed with 
construction of its mini-steelworks at Ham- 
burg. The plant, Hamburger Stahlwerke 
G.m.b.H., would be the first steel opera- 
tion based on direct reduction in West 
Germany and will have an annual produc- 
tion capacity of 450,000 tons of steel mill 
products. 

West German ferrous scrap consumption 
by the steel industry declined by 2.5 mil- 
lion tons in 1971. Purchases by the steel 
mills dropped 12 percent from those of 
1970, to 6.63 million tons, while purchases 
by the iron foundries dropped by 7 per- 
cent to 1.97 million tons. 

Lead-Zinc.—Lead production on mine 
basis amounted to 41,339 tons and on 
smelter basis, from primary and secondary 
sources, 301,200 tons; zinc ore production 
on zinc content basis was 131,984 tons, in- 
cluding production from pyrites. According 
to American Bureau of Metal Statistics,5 
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apparent lead consumption, including some 
scrap, was 350,400 tons, and zinc consump- 
tion was 376,800 tons, not including zinc 
dust and zinc oxide derived directly from 
ore. 

Lead and zinc were consumed princi- 
pally as follows in thousand metric tons: 


1970 1971 
Lead: 

Cable sheut nn 80.4 74.0 
Storage batteries 118.8 112.8 
Pigments and chemicals 68.0 68.9 
Semimanufactures 51.1 49.7 
Castings 5. 8 5.1 
Type metal, antifriction metal, and 

lead-tin alloys...............- 6.5 6.4 
Protection of surfaces, powders, etc 4.9 4.4 
Collapsible tubes and capsules and 

miscellaneous. ............-.- 23.4 20.2 

// ³»¹ww- aaan 358.9 341.5 

Zinc: 

Galvanizing................-...- 137.8 140.4 
Diecasting alloys... ...........- 83.3 83.6 
Brass and rolled zinc 201.1 159.7 
Oxid68. uu censo eer Eu 27.4 17.6 
Miscellaneous 2.1 6.6 

Total o onu ⅛ 1 8 451.7 407.9 


Export and import trade in lead and 
zinc was as follows in thousand tons: 


Exports Imports 
Commodity — — 
1970 1971 1970 1971 
Lead: 
Ore and concentrate 1.9 2.8 283.3 228.0 
S9J%0öÄOõ ß ð K ;ͤr 8 15. 5 15.4 26. 3 13.2 
Crude lead for refining... .............. 222-2... -.- 1.4 3.6 76.8 80.7 
Refined lead___________________________ Leelee 44.4 56.1 40.4 32.7 
Lead-antimony allo 4.2 3.9 10.7 10. 5 
Other lead alloy 2.6 8.5 3.4 2.5 
Zine: 
Ore and concentrate_______________________________. 49.9 55.2 363.8 855.2 
J)) A e E e Le MEE 5.9 5.8 2.5 3.2 
üg ⁰⁰ydsß y At en eek 21.5 12.7 54.0 41.6 
efined zinc Ul 26. 0 25.5 92.0 114.5 
Remelted zinc... 22222 „„ 8.3 8.9 1.2 1.8 
Hine alloys ccs oo Fhe oe ei 8 3.3 7.5 7.7 7.0 
Powder and due. 3.9 8.1 18.7 12.8 


The new Preussag Weser Zink G.m.b.H. 
plant at Nordenham started up during the 
year. The plant, owned by Preussag A.G. 
of West Germany (75 percent) and Penar- 
roya of France (25 percent), was designed 
for an output of 100,000 tons per year of 
electrolytic zinc. Cost of the plant was ap- 
proximately DM130 million. A second elec- 
trolytic zinc plant, Ruhr-Zinc G. m. b. H., 
continued operation at Datteln with an es- 
timated capacity of 130,000 tons per year. 
Zinc smelters operating in 1971 and their 
estimated annual zinc production capacity 
were Berzelius“ Metalhütten G. m. b. H., 
Duisburg-Wanheim, 90,000 tons; and 
Preussag A. G. Metall, Harlingerode, 94,000 


tons. In addition, Duisburger Kupferhütte, 
Duisburg, produced zinc oxide as a by- 
product from pyrites cinder. 

Metallgesellshaft A.G. of Frankfurt ac- 
quired an option on a 40-percent interest 
in Andaluza de Piritas S.A. of Spain, 
which was to develop pyrite deposits at 
Aznacollar near Seville. The pyrite depos- 
its, estimated at 50 million tons, would 
yield about 2.4 million tons of zinc and 1 
million tons of lead. The startup date was 
given as 1975 for initial mining of 1.5 to 
2 million tons per year of pyrites. 


Magnesium.—Imports of — unwrought 


5 American Bureau of Metal Statistics. Yearbook 
1971. 148 pp. 
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magnesium in 1971, including alloyed and 
nonalloyed metal, totaled 46,629 tons, while 
wrought magnesium totaled 168 tons. Ex- 
ports of both types totaled 222 tons. Scrap 
imports were 422 tons, and exports 1,785 
tons. Consumption was off, partly because 
of the general decline in the economy and 
because of decreased demand by Volkswa- 
genwerke A.G., the largest single user of 
magnesium in the world. 


Tin.—Statistical data for tin in 1971, in 
long tons, were as follows: 


Smelter produetionnn 1,151 
Imports: 
OP n coena Scc echec C Ee 6,184 
SCAP o oen ꝛ ũ ]: 395 
Me!!! 88 15,005 
AllOyYB3A D ede ids 33 
Exports: 
C p 6 
OCP see m.. 8 340 
öĩê²1è 8 919 
e i a att parses Rn es rae 241 


Uranium.—The Federal budget for the 
nuclear energy program in 1972 was in- 
creased 5.5 percent compared with that of 
1971, the total being DM1,306.2 million. 
Of this, uranium supply accounted for 
DM31.2 million, 30 million of which was 
for securing uranium and the remainder 
for storage of fuel and operation of an ore 
preparation test installation. 


General methods of uranium enrichment 
were being studied and reviewed by inde- 
pendent agencies. The results of the devel- 
opment of the gas centifuge was reported 
as justifying the expectation that this proc- 
ess could be applied in the foreseeable fu- 


ture. A gas ultracentrifuge project, with. 


joint participation by the Netherlands and 
the United Kingdom, was to receive 
DM620 million as West Germany’s contri- 
bution for a 5-year period starting in 1972. 
The jet nozzle process development was 
being funded at Karlsruhe, and the feasi- 
bility of erecting a diffusion enrichment 
facility in Europe was under joint study 
with the French Atomic Energy Commis- 
sion. 


The West German Science Ministry esti- 
mated domestic uranium oxide require- 
ments for its atomic energy program until 
1980 at 35,000 to 40,000 tons. About 40 
percent of this tonnage would be pur- 
chased on the free world market, the re- 
mainder to be supplied, if possible, by 
German prospecting companies operating 


339 


abroad. The two principal companies were 
Urangesellschaft (UG), jointly owned by 
the firms of Steag, Essen (a subsidiary of 
Ruhrkohle and Veba, a partly Govern- 
ment-owned public utility concern) and 
Metallgesellschaft, Frankfurt; the other 
company, Uranerzbergbau G.m.b.H., was 
formed by Rheinisch-Westfälische Braun- 
kohlenwerke, a public-utility and mining 
company, and C. Deilmann, a private min- 
ing firm from Bentheim. These companies 
will receive continued government assist- 
ance; they have been actively prospecting 
in Africa, Australia, Canada, and the 
United States. UG has prospected in New 
Mexico under joint agreement with the 
Atlantic Richfield Corp. The company also 
holds concessions in Utah and Wyoming, 
which may be exploited at a future date. 


NONMETALS 


Cement.—West Germany ranks as the 
world's fourth largest cement user, ship- 
ments being in excess of 200 million bar- 
rels. Use of ready-mix concrete is growing 
and the country has the world's largest or- 
ganization of this type, a company operat- 
ing 200 batch plants. Sales of concrete in 
the country were approximately $500 mil- 
lion. The cement industry's trade figures 
for 1971, in thousand tons, were as follows: 


Exports Imports 
«ö; Q A 75 270 


Portland --------------------- 715 259 
Iron, portland and blast furnace 

OEC MN ENS 8 430 386 
// oe ² m ee 174 114 


Fertilizers.— Production of nitrogen ferti- 
lizers amounted to 964,010 tons of con- 
tained nitrogen in 1971, a decrease of 15.7 
percent from the domestic output of 1970. 
This occurred in spite of an increase in 
farm consumption and was covered by in- 
creased imports. The largest import in- 
creases were from the Communist bloc 
countries, which shipped principally cal- 
cium ammonium nitrate and urea. To 
meet the lower import prices and reduce 
operating costs, West German producers 
proposed changes in distribution policies 
which would permit the formation of a 
syndicate to define marketing areas. Also, 
development of bulk distribution facilities 
were considered in order to eliminate 
V. 20, 


6 European Chemical News. No. 507, 


Nov. 19, 1971, p. 8. 
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bagging costs, as approximately 80 percent 
of the fertilizers were transported in 
bagged form. West German farmers were 
said to pay the highest tax rate on fertiliz- 
ers in the EEC. 


Production of potash increased 5.9 per- 
cent over that of 1970, the marketable 
products having 2,443,011 tons of K2O con- 
tent. Crude potash mined to obtain this 
tonnage amounted to 22,305,681 tons. 
Value of the marketable potash was 
DM467,114. About one-half of the produc- 
tion was in the form of potassium chloride 
with a minimum of 60 percent equivalent 
K,O content and one-fourth with a mini- 
mum of 50 percent equivalent K2O con- 
tent; the remainder contained lower grade 
potash and potassium sulfate. Utilization 
of production capacity was reported at 8l 
percent in 1971. 


Consumption of domestic potash was up 
2.8 percent, to 1,354,400 tons of K2O equiv- 
alent. Of this amount, 95 percent was used 
for agricultural purposes in mixed fertiliz- 
ers or as single-element fertilizer. 


Exports of potash declined 2.3 percent 
compared with those of 1970 and were 42 
percent of 1971 production. Trade with 
Poland declined further because of compe- 
tition with the U.S.S.R. However, ship- 
ments to the United States in 1971 were 
up 50 percent. Producers hoped also to in- 
crease shipments to the developing coun- 
tries of Africa, Asia, and Latin America. 


Integration of the West German potash 
industry occurred in 1970-71, and the new 
potash mining unit, Kali und Salz (K&S), 
Kassel, accounted for 85 percent of the 
total potash output. Although domestic 
ceiling prices did not change in 1971, the 
advances in technology were apparently 
sufficient to keep the effects of spiraling 
costs, mainly labor and transportation, 
within limits. Labor costs have been about 
45 percent of total production costs. 


Chemical production of phosphatic ferti- 
lizers (P205 equivalent) increased from 
480,000 to 526,000 tons or 9.6 percent over 
that of 1970. Exports and imports were 
distributed by types, in thousand tons, as 
follows: 


Type Exports Imports 

Phosphate rock — 2,384 
Thomas slag__________________- 196 432 
Super phosphate 2 16 
FI.. ⁰ 8 1 7 
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Fluorspar.—Domestic production of fluor- 
spar continued at about the normal level 
of about 85,000 tons, most of it acid grade 
and produced at four established flotation 
plants, which are controlled by chemical 
and aluminum producers for captive use. 
The major requirements for metallurgical 
purposes were met from foreign sources, 
mainly from France and Spain. 

Sulfur.—Sulfur recovery from sour natu- 
ral gas was expected to become increas- 
ingly important to supply domestic needs, 
and eventually export demands. 

A major expansion at the Voigtei plant 
of Norddeutsche Erdgasaufbereitungs 
G.m.b.H. (Nienburg) was underway which 
would increase daily sulfur recovery capac- 
ity from 360 tons to over 1,000 tons. Sour 
gas from the Weser-Ems gasfields is treated 
at this plant. A new plant with a capacity 
of 1,000 tons per day was planned by Gew- 
erkschaft Brigitta to be located at Grossen- 
kneten, near Oldenburg. It was expected 
that by 1975 the two plants would be pro- 
ducing almost 600,000 tons of recovered 
sulfur annually, equivalent to five times 
the current West German output from 
natural gas and crude oil.7 

Total sulfur obtained in West Germany 
by chemica] processing or recovery methods 
amounted to 183,944 tons. 


MINERAL FUELS 


Energy consumption in 1971 totaled 
340.3 million tons of standard coal equiva- 
lent (SCE), with petroleum and natural 
gas continuing to gain at the expense of 
coal. Comparative shares of the market 
provided by various energy sources, to- 
gether with revised corresponding values 
for 1970, in percent, are as follows: 


Percent of total 
primary energy 


consumption 
Energy source — 

1970 T 1971 
Anthracite and bituminous coal... 28.8 26.7 
Lignite and brown coal 9.1 8.6 
Petroleum 53.0 54.7 
Natural gass -----—- 5.5 7.0 
Hydroelectric power 2.5 1.9 
Nuclear energy ______________-_-- .6 .6 
Firewood, peat and other 5 5 
Totals... 100.0 100.0 


r Revised. 


Coal.—Coal production was essentially 
the same as in 1970, mainly because of 


Sulfur (London). New Plants and Projects, 
D Germany. No. 92, January-February 1971, 
p. 17. 
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stockpiling. Coal demand slackened during 
the year chiefly because of a worldwide de- 
crease in steel production and an excep- 
tionally mild winter. Mines were kept op- 
erating, resulting in a buildup of pithead 
coal stocks amounting to approximately 8 
million tons by yearend. Sales of hard coal 
were down by an estimated 11.7 million 
tons from the 114.5 million tons in 1970. 
Consumption of coal for electric power in- 
creased slightly, although increasing use of 
petroleum and natural gas combined with 
plans for nuclear powerplants indicates a 
gradual decrease in dependence on coal for 
electric power production in the future. 
Ten pits with a capacity of 14 million 
tons were scheduled to be closed by 1975 
in efforts to consolidate the more produc- 
tive of the West German mines and elimi- 
nate those operating on an uneconomical 


Table 10.—Federal Republic of Germany: 
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basis. This is a continuation of the 
changes which have been taking place in 
the Ruhr, where over 80 percent of West 
Germany's coal is produced. The number 
of miners employed decreased between 
1957 and 1971 from approximately 452,100 
to 151,000. Another 25,000 or more are ex- 
pected to be phased out within the next 5 
years. However, mine selection and techno- 
logical improvements are expected to result 
in increased productivity sufficient to keep 
production up. Present unit output at 
fully mechanized mine working faces of 
1,100 tons per day would have as a goal 
an increase to 3,000 tons per day. 

The consolidated Ruhr coal company, 
Ruhrkohle A.G., established under sponsor- 
ship of the Government to solve the coun- 
try's coal production problems, ran into se- 
rious financial difficulties in 1971. Action 


Coal and lignite industry 


(Production, productivity, and employment) 


1969 1970 1971 
BITUMINOUS AND ANTHRACITE 
Production:! 
%; e“.t! ⁰⁰ c peu te Eu ure million tons. . 91.2 r 91.1 90.7 
Saar eres tee een ³ↄðQAſſſſ/ ³.A y 8 do.... 11.1 10.6 10.7 
A pot a a Se rt EE cec eee ae e do.... 6.7 6.9 6.6 
Lower Saxony / ³·ð ee ⁊m 8 do 2. 6 2. 8 2.8 
J ⁰222kT²A ³⅛ꝛ1¹Aq . D E do 111.6 r111.4 110.8 
Output per man-shift: 
Ruhr: 
Undergroungdgddddd kilograms. . 3,774 3,843 3,893 
Total mining NOM De ee et river do.... 2,986 3,068 3,239 
Federal Republic average: 
Underground... ual So cere cece n dnce 88 3,665 3,755 3,828 
Total minig- 2o oo oe px. 8 do 2,918 3,001 3,158 
Employment: 
Ruhr: 
Underground. ...........................- thousand persons. . 111.0 109.2 107.9 
Mine surfa e do 31.6 31.5 23.9 
Cleaning... adu ⅛ ↄ yy n E aes NUM 15.8 12.8 10.7 
Total including other workers and salaried employees do.... 206.0 198.9 197.8 
Federal Republic total: 
Underground... coho oe eee do.... 140.6 137.7 135.2 
ii eer emis eh ae Se Kd do- 38.6 r 38.5 31.0 
6777 co é y y y do- 19.1 r 16.8 14.8 
Total including other workers and salaried employees do 257.7 249.7 247.8 
LIGNITE AND SUBBITUMINOUS 
Production: 
NI allo miraculum million tons 92.7 93.0 90.5 
Helmstedt, Hesse, and Bavarian do.... 14.7 14.7 14.0 
; oni i Ee LÁ D era ee d ee Oe eA do....- 107.4 3 107.8 104.5 
Employment: 
Rhineland: 
P 25525200 tee tL ee il thousand persons. . 6.5 4.7 4.6 
Ae 8 do- 10.5 11.4 11.3 
ö; do- 17.0 16.1 15.9 
Helmstedt, Hesse, and Bavaria do.... 7.4 7.0 6.8 
e ß ot cepa ee DEN E et do- 24. 4 23.1 22.7 
PITCH COAL 
PFOGUCUON ose a bee Ae et E million tons 8 7 .07 
Eüpleos menen. ee thousand persons 1.9 1.4 3 
r Revised. 


1 Excludes small mines and leases. 


? Data may not add to totals shown because of independent rounding. 
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by the Federal and State Government 
(North Rhine-Westphalia) was necessary 
as losses of over $100 million occurred dur- 
ing the year, and was complicated by the 
fact that large stocks of coal and coke were 
acquired to keep the miners employed. Fi- 
nancing by the Government of these stocks 
was expected, along with other assistance 
to keep the organization solvent. 

Future demand for coking coal is ex- 
pected to continue and in spite of sulfur 
restrictions introduced by environmental 
pollution regulations, no technical prob- 
lems are foreseen in meeting future de- 
mands of the steel industry. For the next 
few years demand for coking coal is ex- 
pected to be maintained at about 80 to 90 
million tons per year. Construction of new 
coking plants was underway, and more 
economical operations can be expected. 

The use of coal to produce electric 
power is expected to continue at about the 
same level for the near term. Of the 
242,889 gigawatt-hours (Kilowatt-hour x 
106) of electrical energy produced in 1971, 
coal and lignite accounted for approxi- 
mately 65 percent. In 1971, brown coal 
used in conventional plants to produce 
electric energy totaled 82.2 million tons 
and hard coal 42.4 million tons. In 1970, 
brown coal used for this purpose totaled 
80.4 million tons and hard coal 36.4 mil- 
lion tons; total electric energy produced 
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was 226,919 gigawatt-hours, with coal and 
lignite accounting for 64 percent. 

Brown coal mining operations in West 
Germany were reviewed from a standpoint 
of environmental damage and restoration 
of the land.8 Operations in 1970 required 
the excavation of some 243 million cubic 
yards of spoil which was transported to 
workedout mines for fill. Overburden at 
surface mining operations presently is as 
much as 550 feet when mining coal from 
beds 50 to 350 feet thick. Most of the land 
disturbed by these operations has been or 
will be restored. The cost of restoring 
them to full agricultural productivity 
ranges from $3,000 to $4,000 per acre. 

Petroleum and Natural Gas.—Crude oil 
production totaled 7.4 million tons in 
1971, about 1.5 percent less than 1970 out- 
put. Remaining reserves, proven and prob- 
able totaled 75.5 million tons, according to 
the West German Petroleum Producers’ 
Association. Well production of crude has 
been decreasing and was expected to be 
about 4.5 million tons in 1976. The coun- 
trys consumption continued to be the 
largest in Western Europe, accounting for 
126.6 million tons, an increase of 3.7 per- 
cent over that of 1970. 

Refinery output of finished products 
slightly higher than that of 1970, was as 
follows: 


Product 


Refinery, heating and town gas_________________-_- 
Ethylene, propylene, butadiene, and butylene......... 
Ohh ³⁰» d eec a 
Motor gasolinn aaa „„ 
Naphtha and spiri ee 
Kerosine and jet fue ll 
Diesel oll. ccann j ĩð a y y dee A Le 
f . ache 
Lubricating oil, greagsgse 22 2222-2 2-.- 
Fuel oil; heavy... cse ee ee eee cies 
Paraffin, I 


1 Includes refineries’ own consumption. 


Refinery throughput capacities rose to 
125 million tons in 1971, and crude ac- 
tually processed during the year totaled 
106.6 million tons. The output of 105.6 
million tons of refined oil fractions was in- 
creased by blending in 5.55 million tons of 
finished and semifinished products from 
outside sources, plus 0.26 million tons of 
additives, giving an overall refinery total of 


1970 1971 
VV 14, 626, 776 14, 828, 625 
2 2 aoe ae 1,039,162 965 , 035 
J 8 1,501, 982 1, 623, 188 
JJ Oe Naas eee 13,024,202 13,305,669 
— M ass —Á—— 4,898,909 4,781,177 
CPC 1,241,827 1,289,854 
TCT 9, 709, 364 9,336,713 
ETE 127,384,693 129,755, 887 
du dc eL LE 1,054,842 987,865 
355 lcu e bel ir LE 133,295,697 182,081, 378 
99d ͤ riage eae 135,167 35, 868 
tcu Ue uL. 4,704,471 4, 703,707 
ui eL cuti cU cR 1 609,425 650,284 
B corda cu io dE 61,983 65,832 
3253 ecu sees 1,277,929 1,080,870 
ATE 104,566,429 105,590,902 


111.4 million tons, or 1.4 million tons 
above that of 1970. 

Crude oil received by refineries from for- 
eign sources totaled 99.2 million tons, Of 
this, 81.7 percent came in via pipeline, and 
18.3 percent was discharged by ocean tank- 
ers directly to plants at ports or trans- 


8 Nephew, E. A. Healing Wounds. Environ- 
ment, v. 14, No. 1, January 1972, pp. 12-21. 
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ferred by small tankers and rail tank cars 
to inland plants. The West German tanker 
fleet was estimated to be capable of 
supplying approximately 30 percent of the 
Nation's transport requirements. Crude oil 
imports totaled 100.2 million tons and 
were distributed by country of origin as 
follows in thousand tons: 


Country 1970 1971 

ITT A e EE 40, 922 29, 940 
Saudi Arabia 12, 058 16, 845 
„ ka 7,984 11,327 
Nigeria 6,94 9,511 
70000 8,269 8,517 
Abu Dhabi_______._______- 5, 764 5,861 
Kuwait- `. AA ------ 3,953 4,299 
e EEE NEET 3,478 4,168 
USS R345 ee Se 3,437 3,318 
Venezuela 3,402 2,838 
Unis ss nora 836 1,254 
Qstit. 2241s oe 308 952 
EQVDi.. ⁵ðͤ te tec 1,276 738 
S' A cue A 300 
Gabon 157 283 
Nor waer m 78 
Total. 98,786 100, 230 


1 Data may not add to totals shown because of 
independent rounding. 


In addition to the crude oil, imports of 
finished products amounted to 32.3 million 
tons, exclusive of about 60,000 tons of gas- 
oline and motor oil additives. Light fuel 
oil comprised over one-half of the finished 
products. West Germany exported a total 
of 8.4 million tons of petroleum products 
including 4.9 million tons of fuel oil, 1.4 
million tons of naphtha, and 0.7 million 
tons of gasoline. 


Production of natural gas increased in 
1971 to 14,789 million cubic meters, 23.5 
percent above that of 1970. Another 576 
million cubic meters was obtained as a by- 
product from oilfield operations. West Ger- 
many's reserves were estimated at 280,000 
million cubic meters proven and 107,000 
million cubic meters probable. The total is 
equivalent to 310 million tons of oil in en- 
ergy value. Fuel experts predicted that 
West Germany's consumption of natural 
gas, as a source of energy would more 
than double by 1980. 


Rheinisch-Westfálisches Elektrizitätswerk 
A.G. secured a provisional contract for 
purchase of 1 billion cubic meters of natu- 
ral gas per year from the Drente fields in 
the Netherlands; delivery would start at 
the end of 1973 to supply a new power- 
plant at Hüntel, across the border from 
the gasfields. The Netherlands supplied a 
total of 5,900 million cubic feet to West 
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Germany in 1971. The U.S.S.R. is sched- 
uled to start natural gas deliveries to West 
Germany in 1978, which will reach 7,000 
million cubic meters per year under pres- 
ent contracts. 

The Federal Republic planned to build 
up a national crude oil reserve of 10 mil- 
lion tons by 1975 at a cost of over $150 
million. Specially prepared salt caverns 
would be used to store the oil, which 
would be sufficient for about 25 days. Nor- 
mally a 60 to 75 day stock is maintained. 
The "Kavernen Bau-und Betriebsgesellshaft 
mbH" (KBB; Cavern Construction and 
Operating Co.) in Hanover was founded 
by Preussag A.G. and Salzgitter A.G. in 
May to carry out a program for storage of 
petroleum. Edeleanu G.m.b.H., a subsidiary 
of Deutsche Texaco A.G., was constructing 
three crude oil caverns in the Heide salt 
dome of Schleswig-Holstein near its refin- 
ery. Initial capacity is to be 344,000 tons 
with the caverns to be filled by the end of 
1973. A second construction phase was 
planned to increase this capacity by 


172,000 tons. The Organization for Eco- 


nomic Cooperation and Development 
(OECD) nations are committed by treaty 
to help each other in event of an oil 
emergency. 


West Germany's liberal] investment poli- 
cies for foreign oil companies following 
World War II resulted in the country's oil 
being largely controlled by international 
producers; German firms control about 37 
percent 'of the domestic output. The only 
West German-owned company with direct 
access to crude oil in appreciable quantity 
is Gelsenberg A.G. It holds a 35-percent 
concession in Libya with Mobil Oil Corp., 
yielding about 4 million tons per year. 
Other West German-owned companies ex- 
tract an additional 3 to 4 million tons from 
their own sources. 


Wells drilled by type in 1971 were wild- 
cat, 27; extension, 9; and production, 26. 
Of these wells 33 were successful, nine 
yielding oil and 24 natural gas. Total well 
depth drilled amounted to 173,379 meters. 


Several West German groups, including 
the national oil search consortium, Demi- 
nex, were awarded new oil and gas explo- 
ration licenses by the U.K. Government in 
the British sector of the North Sea. Other 
successful West German bidders included 
the firms Th. Weisser and  Lingden 
offshore in the Ball-Collins consortium and 
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the Badische Anilin and Soda Fabrik A.G. 
subsidiary of Wintershall in the Pennzoil 
Consortium. Deminex also has exploration 
ventures offshore of Jordan, Trinidad, In- 
donesia, Guyana, and Nigeria, and onshore 
in Canada. Licenses cover over 160,000 
square kilometers. Total budget for the 
consortium for the period 1970 to 1974 was 
over $200 million, about 75 percent of 
which was funded by the Federal Govern- 
ment and the remaining 25 percent by 
shareholding companies. 

Agreement in principle was concluded 
with British Petroleum (BP) to buy into 
the BP concession in offshore Abu Dhabi. 
If this agreement is finalized, it would give 
West Germany immediate access to this 
Middle East crude oil holding, which is es- 
timated to amount to reserves of about 
2,000 million tons of crude. Deminex 
would obtain about 12.5 million tons per 
year over a 20-year period. An agreement 
signed December 16, 1971, with representa- 
tives of the Nigerian Government granted 
Deminex concession rights in four blocks 
of the shelf area off the Niger estuary. An 
extension of the permit held by the Ger- 
man North Sea consortium to explore and 
produce oil and natural gas in the West 
German area of the North Sea was granted 
until 1975 by the Clausthal Mining Au- 
thorities. 

A number of refinery expansions and 
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capacity to 134 million tons by the end of 
1972 and possibly to 215 million tons by 
the end of 1975. Pipelines were being laid 
from the French port of Fos to Karlsruhe 
and from Wilhelmshaven to the Rhine- 
Ruhr area to transport the additional sup- 
ply. These pipelines were to be parallel to 
existing lines. The port of Wilhelmshaven 
was opened to 200,000 deadweight-ton 
tankers in December, and construction of a 
new pipeline from this port to Hamburg 
was being considered. A large percentage 
of the West German refineries have plans 
for expansion by 1975, and several new 
plants are scheduled. Deutsche Texaco 
A.G. decided to increasse the crude oil ca- 
pacity of its Heide refinery by 1.8 million 
tons per year by 1973. Deutsche Shell 
scheduled a 9-million-ton-per-year refinery 
near Worms to be in operation by 1978. 
Mobil Oil and the Government were con- 
sidering construction of a new refinery at 
Wilhelmshaven to cost over $200 million. 
West Berlin officials also were considering 
construction of a refinery, which would be 
supplied with crude oil from the U.S.S.R. 
via pipeline from Schwedt in East Ger- 
many. Environmental] problems have de- 
layed construction of at least one refinery, 
a project of VEBA Chemie and Deutsche 
Shell scheduled to be erected at Orsoy on 
the lower Rhine river. 

Average crude oil prices, c.i.f. frontier, 


construction projects were underway. These were about DMI16.50 higher in 1971, 
projects were expected to raise total crude 
Table 11.—Federal Republic of Germany: Petroleum and natural gas production 
. by area 
Area 1969 1970 1971 
PETROLEUM (THOUSAND TONS) 
North German basin: 
North of Elbe (Schleswig-Holstein) _____._._._______._-----_- 883 800 799 
Between Elbe and Weserrrrrr eee 2,960 2,247 2,184 
Between Weser and Enna 1,954 1,891 1,942 
Ems stu ary ˙ .. ²ꝛo» ³ AAA ek eae S 2 
West of Ems (Emsland 2,092 2,002 1,941 
Upper Rhine Vall c/f 189 199 198 
Alpine Foreland (Bavaria 398 398 353 
Total ee ee na eS f / t LA ð 1,816 17,585 17,420 
NATURAL. GAS (MILLION CUBIC METERS) 
Between Elbe and Weser (Hannover)) :“¶)? zz 62 69 14 
Between Weser and Ems (Hannover)......................-..-- 4,336 5,906 1,186 
Ems NO TDi <6. oe ee ee 2,050 3,611 4,614 
West of Ems (Emslanddd 888 1,280 1,598 
Upper Rhine Vall¶uu¶dx¶nds¶nss 34 26 25 
Alpine Foreland (Bavaria) 823 1, 084 1,292 
7 ³ ed vo Reg ſ e i ERE 18,187 111,977 14,789 


! Data may not add to totals shown because of independent rounding. 
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chiefly as a result of the Tehran and Trip- wide accounted for 3.9 percent of West 
oli agreements. Value of combined turn- Germany's 1971 industrial turnover of 
over in crude oil and natural gas nation- DM566 billion. 


Table 12.—Federal Republic of Germany: Shipments of petroleum products 


(Thousand metric tons) 
Commodity 1969 1970 1971 
Domestic sales: 
Gasoline, all Kinde 18,213 19,548 21,788 
Kerosine, including turbofuel..............................- 1,421 1,781 1,892 
Diesel 01]... 32 ei weed eee ce eet ea ciu e cu 8,744 9,640 9,712 
Fuel 6l. —— e ...... 8 61,892 69,983 72,467 
Liquefied petroleum gas «„ 2,035 2,208 2,9829 
Lube oil and greasemnnm mn 976 1,087 ,092 
Petroleum e ðᷣ mea DERE dE e ue 548 973 603 
ii y x3 4,397 4, 730 4,661 
Ci oo a DC En 2,593 2,571 2,402 
Other products- o ie oe ee 1,270 2,040 1,592 
JJSꝓ ²˙Ü—Üu1. c. ⁵%¾ iD 8 1102, 083 r 114,556 118, 533 
ä by refineries: 
Puel Ole oc cos eee ee ee d 4,271 4,544 4,175 
Oly PEG MENT 2,890 2,896 8,266 
Petroleum cckõkõaaaaaa 212 280 288 
% Er 16,874 17,671 7, 679 
Bunker deliveries: 
Gas and diesel oĩbllUuUuUuUuUu..iu.. „ „„„„ł„„ 880 846 794 
FF ³ e EL E 8,146 2,882 2,932 
Lubricants ß oec A tee ee Seka 87 44 16 
Tol olco M unu . 8 4, 063 13,773 8,742 
F ⁰·¹wAAA ⁰˙ en.. ] Gé(êé“ff eee EE SM LN 7,478 8,453 8,374 
Other shipment 1,451 1,624 1,628 
Changes in refinery stock.............-..--. lll ee +399 +335 +394 
Balancing factoꝶ⸗ rk — 273 +656 +270 
Total products available t.2... -------------------------- 122,075 r 137,068 140,620 
r Revised. 


1 Data may not add to totals shown because of independent rounding. 
3 Apparently, changes in nonrefinery stocks. 
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The Mineral Industry of Ghana 


By Henry E. Stipp ! 


The Government of Ghana made a 
number of proposals concerning the min- 
eral industry in 1971. It recommended 
developing bauxite deposits at Kibi and 
Nyinahin, establishing an integrated 
aluminum industry in Ghana, developing 
limestone deposits at Nauli, and establish- 
ing Government commissions to oversee 
the aluminum and petroleum industries. 
These steps were recommended as one way 
to provide new jobs, and solve the major 
problem of unemployment. 


A loan agreement for $1.2 million 2 was 
negotiated between the Ghanaian and Ca- 
nadian Governments. The loan was to 
cover costs of a 2-year aerial topographic 
survey of a 24,000-square-mile area of west- 
ern Ghana that reportedly contains gold 
and diamond deposits. Maps on a scale of 
1:50,000 will be made, and a natural re- 
sources inventory will be conducted, based 
upon map information. 


The Canadian International Develop- 
ment Agency was scheduled to finance a 
program for developing a school of mines 
that will be located at Tarkwa.3 According 
to the agreement signed by the two coun- 
tries, Canada will supply three geology and 
mining engineering specialists and provide 
scholarships for training Ghanaians in 
Canada. 


In July the Government raised purchase 
and sales taxes on petroleum products. 


The Government also passed a national 
development tax of 5 percent of chargeable 
income and a service payments allocation 
tax of 25 percent of profits remitted out of 
Ghana. 


In August the Ghanaian Government 
appointed an aluminum industry commis- 
sion to study proposals for developing the 
country's bauxite deposits. 


The Government of Ghana in collabora- 
tion with a U.S.S.R. geological group was 
mapping an area around Shieni in the 
Northern Region, near the Togo border. 


A Commission of Inquiry, appointed by 
the Government to investigate strike activ- 
ity at the Obuasi mine of Ashanti Gold- 
fields Corp. Ltd., determined that the 
strike was illegal. The Commission found 
that police were justified in opening fire 
on workers, but recommended that some 
police officials be disciplined for indiscrimi- 
nate shooting. It was recommended also 
that the wounded and families of those 
killed be compensated. 


A fund for the educational and scientific 
benefit of the Ghanaian people was estab- 
lished by the Volta Aluminum Co. Ltd. 
(VALCO).* The fund could be used also 
to carry out charitable, social, and devel- 


 opment projects. VALCO paid $300,000 


into the fund and pledged to pay a mini- 
mum of $100,000 per year. 


PRODUCTION 


Several mining organizations were study- 
ing the economic feasibility of developing 
Ghana's bauxite deposits; prospects for the 
increased production of bauxite and its 
conversion to alumina in a domestic plant 
were considered to be good. Gold produc- 
tion decreased 1 percent in 1971 to 698,000 
troy ounces, compared with 708,000 troy 
ounces in 1970. Gold output has been 
hampered during the last 2 years by 


strikes and work stoppages; however, fu- 
ture production should increase, owing to 
discovery of new deposits and additional 


! Physical scientist, Division of Ferrous Metals. 

* Where necessary, values have been converted 
from Ghanaian currency to U.S. dollars at the 
rate of 1 new Ghana cedi = US$0.98. 
Overseas Review (London). June 


Aluminum. V. 78, 
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4 American Metal Market. 
No. 206, Oct. 27, 1971, p. 9. 
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mine development. The value of mineral 
commodities (excluding petroleum prod- 
ucts) produced in 1971 were estimated at 


Table 1.—Ghana: 
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$133.7 million, compared with an esti- 
mated $120.6 million in 1970. Figures on 
mineral production are shown in table 1. 


Production of mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 1971 » 
METALS 
Aluminum: 
Bauxite e — ——ÁÓ—— ———— TH A r 245,783 349,724 329, 608 
Metal, smelter production. “nn 113, 109 113,039 111, 125 
C«ͤòũũ Z ĩ 8 thousand troy ounces.. 707 708 698 
Iron and steel semimanufacture ss 7,360 NA NA 
Manganese ore and concentrate. _._.._------------------------- 332 , 756 390 ,976 598 , 562 
JJJJJJ))))Fõõͤã ĩViw ĩͤvdſ ͤ w ĩͤ v 8 troy ounces. . 2,649 MM - 
NONMETALS 
, aee taps ß eL O 407, 513 422, 487 e 445,000 
Diamond: 
Gem -lcore2tenl2cusucuoleditte st thousand carats. . 239 255 256 
Indüsirial e... n scene mn ne Fee Lr E iie do.... 2,152 2,295 2, 306 
17 A ⁰³1AAAA 8 do 2,391 2, 550 2, 562 
)J! ĩðZ2ſ ͤðͤâVJddddddddd x AD LE 35, 923 16, 123 47,261 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products: 
r ei thousand 42-gallon barrels. . 1,353 1,349 1,684 
Ä ee ee E 8 One os € 166 
WR CRORIN MENTEM DIES do- 474 550 601 
Distillate fuel olillll“è“l JJ... do 1,613 1,819 1,985 
Residual fuel oil_.......-...-_---------------------- do 2,305 1,982 2,165 
Other MEER do.... 37 50 6 
Refinery fuel and losses! do.... 300 200 294 
Ty Ola hind Sook see % oe pales ae es Bag do.... 6,082 5,950 6,964 
e Estim P Preliminary. r Revised. NA Not available. 


! In addition to the listed commodities, a variety of crude construction materials is undoubtedly produced 
for local use, but no data on such production are available. 


TRADE 


Export duties on minerals produced in 
Ghana were raised from 1 to 10 percent in 
July as a result of the increasing deficit in 
the trade balance and a precarious finan- 
cial situation resulting from excess borrow- 
ing by previous administrations. Import 
surcharges on many items also were raised. 

An export bonus plan was proposed to 
the National Assembly, whereby some ex- 
porters would receive a bonus of 25 per- 
cent of export earnings, during fiscal years 
1971 and 1972. However, exports of alumi- 
num, manganese, diamonds, gold, and 


several other major commodities would be 
excluded from the plan, unless they were 
exported to other African countries. 

The Governments of Ghana and the 
United States concluded an agreement for 
a $15.0 million loan to finance imports of 
U.S. merchandise into Ghana. The loan is 
repayable over a 40-year period with a 
moratorium of 10 years. 

Figures on imports and exports of min- 
eral commodities are shown in tables 2 
and 3. 
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Table 2.—Ghana: 
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Exports of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


. METALS 
Aluminum: 
Bauxite and concentrate 


Metal including alloys, unwrought 


Gold, bullion...... thousand troy ounces. . 
Iron and steel: 
Ore and concentrate 
Metal: 
8j h 88 
Ferromanganese 
Semimanufactur es 
Manganese ore and concentrate 


Silver and platinum ores 
Other, nonferrous metal scrap n. e.s 
NONMETALS 
Clay products, refractory...............- 
Diamond, all grades thousand carats. . 
MINERAL FUELS AND RELATED MATERIALS 

Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels. . 
Refinery products, residual fuel oil 
0...- 


1969 


281,968 


126,090 


713 


607 


716 


() 
1,821 


1970 


339 , 099 
99,067 
22, 421 


403, 345 
47 
2,122 

2 

2,872 


(1) 
619 


Principal destinations, 1970 


United Kingdom 298,684; Netherlands 
16,246 


United Kingdom 36,161; Netherlands 
21,676; Japan 12,932. 
All to United Kingdom. 


All to Spain. 

Mainly to Nigeria. 

Norway 120,934; United States 95, 033; 
Spain 47,739. 

All to United Kingdom. 

United Kingdom 1,850; 


All to United Kingdom. 
Mainly to United Kingdom. 


Italy 667. 


All to Nigeria. 
NA. 


NA Not available. 
1 Less than 4 unit. 


Source: External Trade Statistics of Ghana, 1969, v. 19, No. 12; and 1970, v. 20, No. 12. 
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Table 3.—Ghana: 
(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum: 
8 eee, ß , e eu dm enims 


FF§ôÜ%˙ . ß y y 
Semimanufacture sss 
Sold in metal including alloys, all form „ 
Gol l e e USERS Me ERES xe troy ounces.. 
Iron and steel: 
SS ————— ————À X — — € M 
Pig fron. ferroalloys, ete. aa aa a a AL 
Steel primary 1OMMs: e ß ed E 
SeimimanüfactUufeB- o oe oe ee ð eek asd Lio 
Ms metal including alloys, all form ln. 
Magnesium and beryllium, metal, all form 
Nickel metal... 2. o2 ⁰⁰ꝛk DL EE 
Silver, 'platinum-group ll oie eee E ae eese troy ounces.. 
Tin, metal, all err r a long tons 
Zinc, metal, rr suc cue ie 
Other, n.e.s.: 
ed and concentrate... ⁵ðꝛ Bee oe uU uai 


NONMETALS 
Abrasives, natural: 
ice, emery, natural corundum.-.-.........-.-----...--------------------- 
Grinding and polishing wheels and stones 
Asbestos ꝛ˙²*˙i⁵ÿiꝗn ] ́ ))))... d y 


Clays iii.... ⁵ð eee D e CN AE 


SF. kr- r —n 
f oü¹ͥ yd r ete D e Cue 
FI; ————— JA ——————— —— 88 


Sodium and pere compounds, caustic sda 
Stone, sand and gravel. ............. 2. -- l2 LLL „„ eee 
Sulfur: 
Sulfur and unroasted iron pyrites..............--.--...----.--.-.------------ 
Sil ³⅛ðV ³ ͥ⁰ ⁰dddddddddddddddddʒqʒẽũð.:ꝑEUꝗ 8 
Talc, steatite and pyrophyllite sss 
%%%/%öÜöÜöÄê—ʃ ͤ A ãſ é dddddddddſdõ!ffꝑ0ꝗ³ / M ⁰yß ⁊⁊ cure 


Asphalt, natural... nulo co ³ d /d i y 
Coal and coke including briqu et thousand tons 
Petroleum: 
Crude and partly reſineseii „ thousand 42-gallon barrels. . 
Refinery products: 
J ———P Tc — — do- 
Kerosine and jet fuel „„ do.... 
Distillate: fuel oll... ...... a A do.... 
Lubricants 
Gas, natural and manufactured.......................- value, thousands. . 
Mineral jelly and wax.......................- thousand 42-gallon barrels. . 
Other co ma ³ð ßſ -;. ⁰⁰⁰ym:: DD M Li eed do- 
Mineral tar and other coal, petroleum, or gas derived erude chemicals 
value, thousands 


1 Less than 14 unit. 
2 Includes mica, meerschaum, amber, jet. 


COMMODITY REVIEW 


METALS 


Aluminum.—VALCO was completing in- 
stallation of a fourth potline at its Tema 
aluminum smelter. When completed the 


Bauxite. 


Imports of selected mineral commodities 


1969 


395, 145 


1,300 
7,520 
$30 


1970 


217 , 689 


797 
2,264 


5 

556 

51 

889 , 409 


1,782 
6,986 
43 


plant will have a production capacity of 
145,000 tons per year of aluminum ingot. 


—In July the Government issued 
a letter of intent for a prospecting license 
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to a consortium headed by Engineers In- 
ternational Corp. (Ghana) Ltd.5 The let- 
ter gave the consortium 12 months to pros- 
pect the Nyinahin deposit in the Ashanti 
Region and produce a feasibility and via- 
bility report on development of the de- 
posit and construction of a plant to pro- 
duce alumina. 

In June the Aluminum Resources 
Development Co. (ARDECO), a Japanese 
consortium, gave the Government of 
Ghana a feasibility report based upon a 
study of several bauxite deposits, con- 
ducted from January through March 1971. 
It was reported that the Japanese group 
offered to develop the bauxite deposits in 
partnership with a group headed by Kaiser 
Aluminum & Chemical Corp. of the 
United States. Earlier in the year, VALCO 
was given a letter of intent to prospect the 
Kibi bauxite deposit in the Eastern Re- 
gion. VALCO was also considering con- 
struction of a plant to provide alumina for 
its smelter at Tema. According to a report, 
Kaiser agreed to a Government proposal 
that an alumina plant constructed in 
Ghana should have an initial production 
capacity of 600,000 tons per year, rising 
subsequently to 1 million tons per year.6 
Mitsui Aluminum Industry Co. Ltd. of 
Japan, which has been competing with 
Kaiser for permission to exploit Ghana's 
bauxite deposits, favored shipping the 
bauxite to Japan for processing. 

Beryllium.— The Minister of Lands and 
Mineral Resources announced that beryl 
had been discovered in the Central 
Region. Reportedly the Government was 
encouraging mining companies to prospect 
the area and exploit deposits of the beryl. 

Gold.—Substantial new deposits of gold 
were discovered by the Prestea Gold Mine, 
a subsidiary of the State Gold Mining 
Corp. The new gold stratum is located 
near Kotukrom, about 13 miles from Pres- 
tea. Numerous occurrences of gold have 
been located in the northern section of 
Ghana.s Quartz veins containing gold 
occur at Dokrupe-Lovi, Lobi-Diapoli and 
near the village of Banda-Nkwanta in 
Brong-Ahafo Region. Other outcrops con- 
taining gold have been reported near Dok- 
rupe, Northern Region and near Obuasi, 
Ashanti Region. 

Iron Ore.—Deposits estimated to contain 
about 230 million tons of high grade ore 
were discovered near Bawku, northeastern 
Ghana.? The Government planned to reac- 
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tivate the Nagodi mine, located near the 
Bawku iron ore discovery. At yearend the 
Ghanaian Geological Survey reported the 
discovery of about 100 million tons of ore 
containing from 30 to 50 percent iron, lo- 
cated at Shieni, 100 miles east of 
Tamale. 10 Other preliminary iron ore oc- 
currences have been located near Shieni, 
Kubalem, Kave, Gbongbon, Blinkpale, and 
Kilinga. 

Manganese.— Three types of occurrences 
were reported near Yakau-Himakrom, 20 
miles west of Takoradi, Western Region. 
Eluvial and detrital deposits have been in- 
vestigated, and ore has been found in a 
few boreholes. However, the ore is low 
grade and would have to be beneficiated 
to make ferromanganese. 

Mercury.—Prospecting was being carried 
out in the Tromia and Nsuansa valleys, 
Brong-Ahafo Region. 


NONMETALS 


Asbestos.— The National Investment 
Bank of Ghana and a West German orga- 
nization, the Fulgrit Group, reportedly 
were financing a $3.6 million asbestos sheet 
factory, which would be built at Tema. 

Cement.—Ghana Cement Works Ltd. was 
studying the feasibility of exporting ce- 
ment to nearby African countries. The 
company's Tema and Takoradi plants have 
production capacities of 200,000 and 
500,000 tons per year, respectively. Cement 
consumption in Ghana was estimated at 
about 600,000 tons per year. The manufac- 
ture of cement blocks will be restricted to 
Ghanians only under the Ghanaian (Pro- 
motion) Act of 1970. Pfeiffer Spun Con- 
crete Products (Ghana) Ltd., a joint ven- 
ture between Ghana’s National Investment 
Bank and Pfeiffer of West Germany, was 
selected to produce and supply concrete 
pipe for the Accra to Tema sewer project. 

Clays.—A $2.9 million ceramics factory 
was expected to be completed at Saltpond 
in July.11 The factory, a joint project of 
Agrob Anlagenoau (G.m.b.H) of West 


5 Standard Bank (London). Annual Economic 
Review, Ghana. October 1971, p. 9. 
$ Metals Week. Ghana Studies Bauxite Plants. 


V. 42, No. 31, Aug. 2, 1971, p. 6. 
t Barclays Overseas Review (London). June 
1971, p. 19. 


5 Mining Journal. Ghana. V. 277, No. 7108, 
Nov. 12, 1971, p. 431. 

? Engineering and Mining Journal. In Africa. 
V. 171, No. 11, November 1970, p. 356. 

D Work cited in footnote 7 

11 Barclays (London). 


1971, p. 18. 


Overseas Review May 
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Germany and the National Investment 
Bank of Ghana, will produce wall tile and 
sanitary ware. 

Diamond.—Consolidated African Section 
Trust Ltd. (CAST) produced 2,426,000 
carats in the year ended June 30, 1971, 
compared with 2,424,000 in fiscal 1970.12 
Sales of diamond in fiscal 1971 were val- 
ued at $11.76 million, compared with 
$12.13 million in the previous year. Prices 
for diamond on the world market contin- 
ued to decrease, especially for certain types 
of Ghanaian stones. 

Limestone.—The Government received 
several proposals for exploiting the 400- 
million-ton deposit of limestone at Nauli 
in the Western Region.!3 Cost of develop- 
ing the deposit and constructing a harbor 
near Nauli was estimated at $10.8 million. 
Limestone would be shipped to Takoradi 
and Tema to be processed into cement, ac- 
cording to one proposal. 

Salt.—The $11.8 million salt recovery 
plant, scheduled for construction at Sengor, 
Eastern Region, was to be in operation be- 
fore yearend 1971.14 


MINERAL FUELS 


Petroleum.—In November the Ghanaian 
Parliament passed a bill establishing a 
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commission to regulate and supervise all 
activities of the petroleum industry in 
Ghana. The commission also will draft 
and enforce safety and conservation regula- 
tions. 

Signal Oil and Gas Co. drilled an explo- 
ratory well about 2 miles offshore from 
Cape Coast. The well was dry and aban- 
doned at yearend. So far Signal has drilled 
a total of six wells in 1970 and 1971; how- 
ever, of those only one has located signifi- 
cant quantities of crude oil. Texaco Africa 
Ltd. drilled a dry hole for Oceanic 
Exploration group in the middle of its 
concession, which adjoins Signal's conces- 
sion on the eastern border. At yearend 
Texaco was preparing to drill another ex- 
ploration well. Shell Oil Co. completed its 
aerial magnetic survey of the Volta basin. 
Results of the survey were not disclosed. 

Negotiations were conducted between the 
Government and Ghana-Italian Petroleum 
Co. (GHAIP), whereby the Government 
would obtain up to 50 percent of GHAIP 
share capital.15 


12 Consolidated African 1971 RUNE Ltd. 


(London). Annual Report, 1971. P 
13 Work cited in footnote 4. 
14 Ties o Verstas Review (London). Septem- 


ber 1971, 
15 Stndind Bank Review (London). October 


1971, p. 18. 


The Mineral Industry of Greece 


By John D. Corrick ! 


Greece's strong economic growth in 1969 
and 1970 continued through 1971. The Na- 
tion recorded a 7.6-percent increase in its 
gross national product (GNP). Substantial 
increases in invisible earnings (tourism), 
power generation, mining and construction, 
as well as an expansionary budget contrib- 
uted to the growth. Greece's low birth rate 
helped the Nation avoid chronic unemploy- 
ment and permitted the per capita GNP 
to grow from $378 in 1960 to $1,000 in 1971. 
Indications were that far-reaching struc- 
tural reforms initiated by the Government 
were working. Improvements in the Greek 
mineral industry were evidenced by in- 
creased production of cement, ferronickel, 
aluminum, and the establishment of new 
mining facilities. The net industrial output, 
which expanded by 11.3 percent in 1969 
and 10.9 percent in 1970, increased by more 
than 9 percent in 1971. Domestic prices re- 
mained relatively stable throughout 1971 as 
evidenced by the average consumer price 
index, which rose just over 3 percent. The 
Government's ability to control inflation 


was traceable, in part, to establishment of 
Greece's Price Control Committee in July 
1971. 

During 1971, the Greek Government au- 
thorized $102 million 2 in new foreign in- 
vestments, $13.6 million came from the 
United States. However, many authorized 
projects failed to  materialize. Notable 
among these were construction of a third 
refinery or expansion of existing refineries 
and construction of an aluminum smelter, 
both holdovers from the aborted Greek 
Government-Onassis agreement of 1970. 
Among other projects that failed to mate- 
rialize although authorized by the Govern- 
ment were (1) a $200 million project by 
the Greek ship owner, Niarchos, which in- 
cluded a lubricating oil refinery and a pos- 
sible steel mill, a dead-burned magnesite 
plant, and a refractory materials or magne- 
sium metal plant; (2) a proposed $160 mil- 
lion petrochemical complex by the Greek 
ship owner, Vardinoyannis; and (3) an 
additional alumina plant utilizing extensive 
Greek reserves of bauxite. 


PRODUCTION 


Many segments of the Greek mineral in- 
dustry made appreciable gains in 1971. 
Notable among these were increased pro- 
duction of alumina (49 percent), alumi- 
num (33 percent), bauxite (35 percent), 
nickeliferous iron ore (34 percent), and 
zinc concentrates (46 percent). Decrcased 
production occurred in chromium ores (6 
percent), iron pyrites (23 percent), and 
manganese ore (7 percent). Significant in- 
creases in the production of nonmetal min- 
erals were recorded in crude barite (34 per- 
cent), processed barite (83 percent), crude 


magnesite (20 percent), and dead-burned 
magnesite (22 percent), while decreases 
were recorded in production of caustic cal- 
cined magnesite (27 percent) , crude perlite 
(5 percent) , and pumice (11 percent) . The 
development of new lignite fields to feed 
thermoclectric powerstations resulted in lig- 
nite production increasing 40 percent in 
1971 over that of 1970. 


1 Physical scientist, Division of Ferrous Metals. 

? Where necessary, values have been converted 
from Greek Drachma (Dr) to U.S. dollars at a 
rate of G Drl = US$0.0333. 
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Table 1.—Greece: Production of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity ! 1969 1970 1971 » 
METALS 
Aluminum: 
Bauxite, gross weight__....._.--------.----.-----.- thousand tons 1,948 2,292 8,088 
AA... ⅛ W ⁰⁰⁰⁰ A do- 287 313 467 
Meet once eg ⁰ AA 83 , 153 87,481 116, 066 
Chromium, chromite concentrates, gross weiggnt .. 60,610 56,782 53,131 
Iron and steel: 
Iron ore and concentrates__....-.--------.---------------------- 878 € 
Pig iron and blast furnace ferroalloys ᷣů½ 290,000 300,000 291,683 
Ferroalloys, electric furnace, ferronickel. .........................- 18,478 NA NA 
Crude Steel 5... ³¹w¹rq² ͥ ee kee dy 450,000 485,000 476,572 
is nia semimanufactures ?____.....-.--------.--------.----------- 450, 000 400,000 719,721 
a 
Mine output, metal content 8,665 9,227 10,469 
Smelter, primary (refined 10,700 14,342 11, 714 
Manganese ore and concentrate, gross weight. ------------------------- 6,464 6,590 6, 127 
ickel: 
Mine output, metal content e... 2 2. 22222 LLL LLL LLL LLL... 5,820 9,100 10,500 
Metal, electrolytic... ....... 222.2222 LL LLL LL LLL LL LL LL LLL Ll Ll ll. 74 x NA 
Silver, smelter or refinery output thousand troy ounces.. 258 420 462 
Zinc, mine output, metal conten et 9,188 9,367 13,664 
NONMETALS 
Abrasives, natural, emerrh)))h)ůuhu; k 7,100 7,000 7,000 
Barite, concentrate sss 83,141 54,091 98,865 
Cement, hydraulic thousand tons 4,840 4,900 5,546 
Clays: 
Bentonite 
%%%0%0cͤ..fꝗ&ꝗßÿõdd/ĩ,ĩ§?Bd0ͥ ꝛ ] ⁰yy DEC EE tnl 206,861 192,941 zs 
Processed- |. 2o uada Seber eee wes cs es 8 2,979 10,542 2x 
C ͥͥͥ0ͤ‚ ͥ‚‚QͤNU AAA die mE er dE 61,405 48,274 53,966 
Fertilizers, manufactured, gross weight: 
Ninogenesddddddd c ees SEP a ende thousand tons 293 379 853 
Pl 8 do- 648 617 642 
Gypsum are xewne suu rax e RES 271,654 308,558 330,000 
agnesite: 
Ordes P ß e De Eee EE ed 570,725 755,176 902,708 
Dead burned 2.665 ðV˙/ ⁰⁰⁰⁰⁰dyd dd mum EE 168,518 219,866 267, 882 
Gee ²˙² ð]ð⁊ĩe eee d 51,114 57 , 888 
Perlite ¢rde..2 262  ronraeeme RD. dacudenesa Oates mma cen 148,616 168,508 160,614 
Pünie 5 oes oe uL e 875,281 450, 774 398,990 
Pyrite: 
Gross weight- p ß lE oes 245,529 270,341 207,343 
Sulur content... ³o· dd dad quA deu 114,000 117,600 98, 140 
Salt, r ⁵ð—- ⁰⁰⁰ EU SeS thousand tons 70 'e 70 
Stone, dimension, marble. ...........................2.- cubic meters.. 57, 000 59, 000 62,000 
J erc MES 6,074 2,744 1,855 
MINERAL FUELS AND RELATED MATERIALS 
Coal, hgnile... 632s trinene A e thousand tons r6, 735 7,858 10, 975 
, utu uos ß e LER LCS do.... 14 15 ee 
Fuel, briquets (lignite briqu et) )) do.... 90 81 88 
Gas, manufactured... ........ 22. 22-2 L2 eee million cubic feet. 943 388 388 
Petroleum refinery products: 
Gasoline- sanario . aa thousand 42-gallon barrels. . 4,420 4,947 5,542 
/ ———— acaba ese Ó———— do- 2,624 2,424 2,952 
KOfOShei. 2:04. nocuomaus ö᷑ . 88 do 721 775 581 
Distillate fuel iin. aRER RE eneDecScE do.... 10,698 12,227 12,749 
Re,, 8 do.... 10,648 11, 668 12,940 
Lubri cant RR NACE ⁵ĩ¼-!h; ^ MESS 126 119 112 
Ä §ͥ¹W». ³·ͤ¹üd.ͥͥ dyſ·ͤꝙkßd RERUM PAPER do 2,707 3,327 3,083 
Refinery fuel and losses do.... 1,731 1,503 1,504 
TOU aces . ß cM do.... 33,670 36,990 39,463 
e Estimate. P Preliminary. rRevised. NA Not available. 


! In addition to the commodities listed cobalt and a variety of crude construction materials such as clays 
sand, and paver and stone, are produced but output is unreported and available information is inadequate to 


make relia 
2 Erroneously reported as tons rather than thousand tons in previous chapter. 


le estimates of output levels. Cobalt production is as a byproduct of iron-nickel ore processing. 


THE MINERAL INDUSTRY OF GREECE 


355 


TRADE 


Greece's balance of payments deteriorated 
further in 1971. Growing demand for con- 
sumer and capital goods and higher petro- 
leum costs pushed imports up 11 percent 
whereas exports grew only 3 percent. How- 
ever, a sharp rise in invisible earnings 
(tourism) in 1971 helped offset the widen- 
ing trade gap. Some metals for export, 
especially nickel, were withheld from the 
market because of a sharp drop in metal 
prices in world markets. Whereas exports 
of industrial products, chemicals, and tex- 
tiles continued to grow at a fast rate. Dur- 
ing 1970, exports of mineral commodities 
showing increases were lead ore and con- 
centrate (18 percent) , zinc ore and concen- 
trate (26 percent) , and magnesite (26 per- 
cent). 


Large capital inflows, mostly supplier 


credits and private deposits, prompted a 
dramatic rise in 1971's foreign exchange re- 
serves. At yearend, official assets of gold and 
convertible foreign exchange were at an 
all-time high of $503 million. The relation- 
ship between mineral trade and total com- 
modity trade in recent years follows: 


Value 
(million dollars) 


Mineral Total 
commodity commodity 
trade trade 
Exports 
1 983838ͤü 90.0 461.8 
1969... AA 110.0 558 .6 
1970 oh es 184.3 642.5 
Imports: 
1988. acl 218.3 1,393.2 
19899 ! 270.9 1,594.2 
1970 53 sect 810.8 1,958.3 


Table 2.—Greece: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 
METALS 
Aluminum: 
Bauxite and concentrate 
thousand tons 1,309 

Oxide and hydroxide........ do.... 119 

Metal, including alloys: 
Unwrought.................- 67,670 
Semimanufactures 5, 804 

Ghromee ee ewews 25 , 862 
Copper: 

Metal, including alloys: 
WAA eee b ws NA 
Semimanufactur es 1,479 

Iron and steel: 

Roasted pyrite................... 59,235 

Steel, primary forme 59,338 

Semimanufactures: 

Universals, plates, and sheets. 123 471 
Tubes, pipes, and fittings...... 2,058 
Lead, ore and concentrate 11,618 
Manganese, ore and concentrate 5,017 
Nickel, 5 including alloys, all 
f ³ĩðVùß A ct cu Lu eee 261 
Silver, metal including alloys 
value, thousands. . NA 
Zinc, ore and concentrate 17,095 
Other, ash and residues containing 
nonferrous metals 1,831 
NONMETALS 
Abrasives, natural, n.e.s.: 

Pumice, emery, natural corundum, 

))ö%·— Kk ĩͤ ß ĩͤ eee 214,251 
r .. ee 618,302 
Clays and products: 

Crude clays, n.e.8................- 156,771 

Products: 

Refractory (including nonclay 
bricks) ))) NA 
Nonrefractory ..............- 2,630 


See footnote at end of table. 


131,936 


287 , 734 
871,165 


157 , 867 


1970 Principal destinations, 1970 


1,285 U.S.S.R. 615; West Germany 181; France 
87; N etherlands 83. 
170 United States 62; Italy 38; Poland 38; 
Yugoslavia 23. 


Italy 20,673; Belgium-Luxembourg 19,780; 
France 11 ,845. 

Italy 5,352; Yugoslavia 1,600; Portugal 
461; ‘Cyprus 289. 

West Germany 17,115; Norway 7,861. 


60,012 
9,277 
24,976 
152 Spain 80. 
1,493 France 658; West Germany 410; United 
States 1 137. 


West Germany 41,397. 
Netherlands 8,308; United Kingdom 3,224. 


Yugoslavia 94,856; Bulgaria 31,143; 
Romania 3,348. 

Cyprus 1,132; Libya 416. 

ae 06750. France 4 „000; West Germany 


West Germany 2,640. 


14,841 
19,147 


1,980 
13,750 


4,004 


$172 
21,612 


2,333 


France $172. 
France 11,120; Italy 9,242. 


Belgium-Luxembourg 1,646; Spain 415. 


United States 228,820 
uor: a 0,266; Yugoslavia 35,278; Italy 


Canada 50,515; France 30,040; Nigeria 
17,711; Libya 15,045. 


West Germany 64. 


79 
3,537 Cyprus 756; West Germany 448. 
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Table 2.—Greece: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS—C ontinued 
Fertilizer Vost manufactured: 
UO omo oti ot 


Stone, sand and gravel: 
Dimension stone, crude and 
partly worked 


Sulfur, elemental... ..................- 


Other nonmetals, crude. .............. 


MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products: 
Gasoline, including natural 
thousand 42-gallon ee 8 


Kerosine and jet fuel 0...- 
Distillate fuel oil do.... 
Residual fuel oil. do 


NA Not available. 


1969 


NA 
29, 889 


235,721 


166 
971 


647 
283 


1970 


296, 940 


32,993 
9,542 
126,134 


152 
1,233 


371 
358 


Principal destinations, 1970 


Bulgaria 43,601. 
Italy 27 190; India 24,893; Bulgaria 16,871. 
West Germany 90 970; United States 

89,161: United Kingdom 36,920. 


Italy 12,749; West Germany 10, 495; 
Netherlands 5,269. 
E 15 of Egypt 4, 000; Romania 


3 
France 48,520; United Kingdom 30,881; 
West Germany 26,770. 


Cyprus 142. 

Lebanon 535; Switzerland 164; Cyprus 138; 
United States 117. 

West Germany 189; Cyprus 137. 

Cyprus 106; France 86; Italy 52. 


Table 3.—Greece: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 
METALS 
Alumin im metal, including alloys: j 
MBN OMNI Gh ß ee ße ee ea Pele UE 1,053 454 
SS rUͥlʃñã ę ; y aE 2,539 1,817 
Copper metal including alloys: 
P / ⁰˙¹ꝓꝓ ·oö-»».. eats ed eal 9,931 11,791 
e t ³o¹]⁰́ſ oes eee ewer eee ee woes 454 556 
Iron and steel: 
Ore and concentrate ũ sae aoe ei ³ eee 8 471 ,084 552 , 782 
Metal: 
Pig iron including cast iron 26,119 22,397 
); ge LAE A LI a ECC y y T 8,522 4,686 
Steel, primary form thousand tons 176 136 
Semimanufactures: 
Bars, rods, angles, shapes, sections docs 201 212 
Universals, plates, and sheets do.... 122 130 
Hoop and lll do- 35 24 
Rails and accessories do- 1 4 
MIRI eec n o o et xe . ³² 0 ͥ hy ⁰m y 86 do- 9 11 
Tubes, pipes, tts. -iREr e E uon eben do.... 18 19 
Castíngs ae ⁰ do 1 2 
Lead: 
Ore and eeneennagee Maa eise e ME 14,717 16,362 
Oxides- si a a sels ce ſũ ⁰1ſͥſſdſddſddddddſdddddddſſddſddſdddddꝓT d E 217 165 
Metal, including alloys: 
Unwrought lcs n CM ae ↄ M ³ðWA b ð v ĩ E 4,783 8,530 
Sir ²·o·iſſſſſſſſſſſ du ⁰⁰ 8 NA 121 
Ne... y y Eu ce 76-pound flasks. . 261 87 
Nickel, metal, including alloys, all form „„ 41 
Platinum-group metals and silver, including alloys: 
Platinum g ⅛ k 88 value, thousands $32 $67 
JJ (dc ah ie ee ME LL Lu Ele ĩ 8 do.... $533 $734 
Tin, metal, including alloys, all form long tons 195 197 
Hann ð k m;; yd M LE Ein es a ec 3,183 8,565 
Tungsten metal, including alloys, all form value, thousands $140 $213 
Zinc, metal, including alloys: 
Unwrought.. o nzcicldoeA RES Wege eene ecce a a 10,763 8,315 
Semimanufactures___._.._....-..-.-.---------------------- +--+ eee 230 437 
Other base metals, including alloys, all form „„ 56 48 


See footnote at end of table. 
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Table 3.—Greece: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 

NONMETALS 
Abrasives, natural, n.e.s.: Grinding stones 
Pf“); ͥ AAA mt 8 
Cement... ͥ⁰ 00; se ee LLL 


Nonrefractory___.._-....----_------------ 
Diatomite and other infusorial earths___._.....__.-- 
Feldspar and fluorspar. ..................-.......- 


Fertilizer materials: 


Crude phosphatic. ........... 222 2L LL Lll LLL... 


Manufactured: 


Other, including mixed 
Ao; ³ð eed ce es 
I ³oð¹wAA⁰¹ uec ed ue Sek a Lu Lee 
Pigments, mineral, including processed iron oxide..... 
Pyrite (gross weight '' 
Salt and brines...................... LL Lll l lll... 
Sodium and potassium compounds, n.e.s............. 


Stone, sand and gravel: 


Dimension stone. ..._..-.-.---_-------------- 
Dolomite, chiefly refractory grade 
Sand, excluding metal bearing.................. 


Sulfur: 


Elemental, all form 
Sulfuric acid, oleum........................... 
yrophyllite............ 


Talc, steatite, soapstone and 


Other nonmetals, n.e.s.: Building materials of asphalt, asbestos and fiber, cement 


and unfired nonmetals, n.e.8....................- 


MINERAL FUELS AND RELATED MATERIALS 


Carbon black 
Coal and coke, including briquets. .................. 
Gas, hydrocarbon.___..--.--..-----.------------- 


Petroleum: 


Crude and partly refined......................- 


Refinery products: 


Gasoline, including natural. ............... 
Kerosine and jet fuel 
Distillate fuel oil. .....................--- 


1969 1970 

Siege a RS PRONUM P 8 239 821 
JCJCð!f ll e A 11,614 17,811 
3 N88 1,159 1,334 
%%%%à%ͥͤfm 8 rg4, 259 54,350 
Qu EL ⁵õ 8 24, 540 55, 654 
j2%SCCCͥͤ - 4,044 6,4 

J ⁵⁵ͤꝛꝛ PEN 1,348 1,051 
ME PU VUE MUT EE PEE 2,498 8,498 
F thousand tons 319 179 
cp aaa ce do.... 115 74 
RUPEE UD UNE RON IURE do.... 82 28 
ELAVE PAN PM do- 2 3 
JJ; 8 do- 8 13 
%üãũũͤ 8 688 875 
PIDEN NNUS INESSE 1,102 1,190 
7 v0 cope tes peas 26 ,380 12,971 
JJ; 8 47,483 57,959 
Tee EE RE 8 21,780 14,505 
SUE Ee bial a Se sn ate pe Een PR 114 1,074 
JJ... PRSE EA 1,686 862 
Ht ene PRED FR 8 41,160 76,938 
JJ A dre i one ALL 144,792 49,986 
ASN OR Re Ne 8 ] NA 
JJ 8 1,947 3,915 
ENRICO ⁵⁵⁵ 8 2,974 1,051 
RM AA EENE Add aS e DER 1,987 1,851 
ETE thousand tons 870 448 


F eT RUE MR 20,682 18,481 
thousand 42-gallon barrels.. 33,991 36,989 


300 une eee ese do.... 618 786 
MN Tp do 65 686 
j ͤͤ SERO ENTRIES do- 2,523 2,140 
Bede chet S do.... 6,128 5, 545 
alee el a ! Sh BS ta do 390 

J ⁰y CUR Ac do 258 253 


COMMODITY REVIEW 


METALS 


Aluminum.—Bauxite mine operators con- 
tinued extensive exploration and improve- 
ments to their mining facilities in order to 
provide increased supplies of ore for an 
expanding domestic alumina-aluminum in- 
dustry. Production of bauxite in Greece 
increased from 2.3 million tons in 1970 to 
3.1 million tons in 1971. The Greek Min- 
ister of National Economy announced in 
1971 that recent prospecting of lands in 
Greece had proven large additional bauxite 
deposits which could easily support three 
aluminum smelters. The Eliopoulos Broth- 
ers group reportedly found a 100-million- 
ton reserve in its concession area. Officials 


of Parnassos Bauxite, S.A., a member of the 
Eliopoulos group, which produced approxi- 
mately 60 percent of the domestic bauxite, 
stated that its output of bauxite could be 
raised 2 million tons within a 3-year period. 
Bauxite presently being mined by the com- 
pany assays 57 to 59 percent AL,O,, 18 to 
22 percent iron, 4 percent minimum SiO,, 
and less than 1 percent calcium oxide. Par- 
nassos obtained approval from the Greek 
Government to expand its operations. The 
project called for investment of $6.3 million 
to prospect for and mine bauxite in the 
unexplored areas of Parnassos and Ghiona 
and construct a concentrating plant in the 
area. The project would increase present 
bauxite output from 0.9 million tons per 
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year to 1.5 million tons per year in the first 
stage and to 2 million tons at a later date. 
Known Greek reserves of bauxite were esti- 
mated at 84 million tons with 100 million 
tons probable. 

The Greek Ministry of Commerce low- 
ered the bauxite export quota from 1.376 
million tons in 1970 to 1.295 million tons 
in 1971. Export quotas for bauxite in 1971 
by country of destination were European 
Economic Community (EEC)—420,000 tons; 
U.S.S.R.—450,000 tons; Great Britain—125,- 
000 tons; United States—75,000 tons; Japan 
—20,000 tons; Czechoslovakia—50,000 tons; 
Sweden—55,000 tons; and Spain —60, 000 
tons. 

Greece's alumina and aluminum output 
came from the St. Nicolas smelter of Alu— 
minium de Grèce, S. A. (ADG). Early in 
1971, the nominal capacity of the St. Nico- 
las smelter was increased to 150,000 tons. 
However, the recession in the aluminum 
market during 1971 made it necessary to 
defer the startup of some of the furnaces, 
thereby limiting the year's production to 
116,000 tons. Production of alumina was 
467,000 tons in 1971, against 313,000 tons 
in 1970. 

Greek aluminum consumption in 1971 
was estimated at 21,000 tons, approximately 
8,000 tons less than the previous year. Re- 
duced consumption was due to a heavy 
reduction in sales of fabricated products for 
export. Greek fabricators ran into unex- 
pected difficulties when they tried to export 
their products. Viohalco Aluminum, S.A., 
was expanding the capacity of its alumi- 
num semifabricating plant near Athens in 
order to raise output 5 tons per 8-hour 
shift. 

The Greek Government announced in 
1971 abandonment of the $600 million in- 
vestment package deal, ratified early in 
1970 with Aristotle Onassis, calling for 
establishment of a major integrated alumi- 
num complex in Greece. Deputy Prime 
Minister Makerezos announced a compro- 
mise settlement whereby Onassis was to 
turn over to the Hellenic Industrial Devel- 
opment Bank (ETVA) his shares of 
“Omega” Industrial Investment Corp. worth 
approximately $1 million, and deliver to 
the Government feasibility reports made 
for Omega which were estimated to be 
worth $3 million. In exchange, the Govern- 
ment would release without prejudice Onas- 
sis’ $7 million performance bond. At year- 
end the Government, divested of the Onassis 
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agreement, was considering proposals from 
Aluminum Co. of America (Alcoa), Reyn- 
olds Metals Co., and Kaiser Aluminum and 
Chemical Corp. of the United States for 
establishment of an  alumina-aluminum 
plant in Greece. Late in the year, the Greek 
Government and Alcoa announced agree- 
ment in principle. The agreement was ex- 
pected to be concluded in the early part 
of 1972. The plant’s initial annual capacity 
was estimated at 300,000 tons of alumina 
and 150,000 tons of aluminum. Construction 
costs were cstimated at $300 million. Reli- 
able sources reported Alcoa would obtain 
a favorable power rate, comparable to 
ADG's 4.375 mills per kilowatt hour. The 
proposed plant probably will be located 
between the ports of Galaxidi and Nau- 
pactus on the north coast of the Gulf of 
Corinth. In connection with the proposed 
plant, Alcoa reportedly was negotiating 
with Helicon Bauxite of the G. L. Barlos 
Co. for rights to their 45- to 50-million-ton 
reserve of bauxite. 

Reynolds International's joint plans with 
Parnassos to invest $100 million in an 
alumina plant with an initial annual capac- 
ity of about 250,000 tons may be jeopard- 
ized by the Government's acceptance of 
Alcoa's plans. At yearend, the Reynolds 
plan was being evaluated by the Greek 
Government. Also being evaluated by the 
Government at yearend was a plan from 
the Niarchos group and Kaiser Aluminum 
and Chemical Corp. of the United States 
to establish a 60,000-ton-per-year aluminum 
plant in Greece. Establishment of a third 
smelter will depend on availability of 
Greek bauxite reserves. 

Copper.—The Ermioni mines of the Hel- 
lenic Chemical Products and Fertilizer Co., 
part of the Podossakis group, reportedly 
were producing 50,000 tons of copper pyrite 
per year (3 percent copper). The ore was 
processed locally to make fertilizer and sul- 
furic acid. The copper was shipped to West 
Germany. A new mine was opened in 1971, 
approximately one-half mile from the main 
mine. Plans called for the mine to be 600 
meters in length with branching galleries. 
The Ermioni mines are a relatively small 
operation. The lifespan of known reserves 
was estimated at 20 years. Test drilling was 
underway during the year to find additional 
copper. Péchiney reportedly was taking over 
exploitation of the Chalkidike Peninsula 
copper deposits from the Noranda group's 
Placer Development. 
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Iron and Steel.—Company officials of Hel- 
lenic Steel Co., Inc., announced that they 
had reached technical agreement with the 
Japanese firms, Nippon Kokan K. K. and 
C. Itoh Co., Ltd., for expansion of Hellen- 
ic's steelworks at Thessaloniki. The Japa- 
nese firms were to prepare a feasibility 
study for expansion of the works. Also dis- 
cussed was an equity participation and ar- 
rangement whereby the Japanese would 
undertake international marketing of Hel- 
lenic’s products. According to Hellenic offi- 
cials, the tentative expansion was to be 
completed by 1975 at a cost of $150 million 
and would employ 1,500 people compared 
with 600 presently employed. The expan- 
sion plans were under consideration for 
approval by the Government at yearend. 

The Greek Government authorized Anni- 
nos Vlassis to import steel and equipment 
worth $3.8 million for construction of new 
works at Platamon. Total cost of the proj- 
ect was estimated at $7 million. The plant's 
designed capacity will be 60,000 tons per 
year of merchant bars, of which 40 percent 
will be exported. The plant will process 
either scrap or sponge iron. 


The Ministry of Industry also authorized 
establishment of two other small steel mills. 
One mill costing $5.8 million was to be at 
Stilis on the eastern coast of central Greece 
and would be operated by Metallourgiki 
Athinon S.A. A second $2 million steel mill 
was to be in the Patras area and would be 
operated by Patraiki Halyvourgia S.A. Both 
plants will have electric arc furnaces and 
will use scrap iron, pellets, and cinder as 
raw materials. 


Halyvourgia Voriou (formerly Viohalco 
Sanitas, S.A.) started a three-strand contin- 
uous casting machine at its Salonica works 
in 1971. According to the company, this 
machine was part of their plan to increase 
raw steel capacity to 200,000 tons per year. 
A second 35- to 40-ton-per-day-capacity elec- 
tric arc furnace was to be commissioned in 
December 1971. 


The Government appointed a committee 
to examine the Greek steel industry. The 
committee was to review legislation relating 
to imports of steel products and submit 
recommendations on new incentives to stim- 
ulate future investments in the steel indus- 
try. 

Nickel.—Nickel ore production in Greece 
increased 34 percent in 1971 over 1970. Pro- 
duction during the past 3 years had risen 
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from 501,409 tons in 1960 to 882,693 tons 
in 1970 and 1,182,000 tons in 1971. The 
Société Miniére et Métallurgique de La- 
rymna S.A. (LARCO) smelter at Larymna 
produced ferronickel with a nickel content 
of 10,680 tons, compared with 8,642 tons in 
1970. LARCO’s exports of ferronickel, which 
totaled 7,210 tons nickel content in 1970, 
were nearly stopped in 1971 as a result of 
market conditions throughout the world. 
Nevertheless, LARCO continued its planned 
expansion program. In April, the company 
obtained Government approval to invest 
$16 million in its mines and processing 
plant at Larymna and mines at Psachna. 
Improvements to facilities at Psachna in- 
cluded installation of a 1.5 million ton ore 
grinding mill, a rotary kiln, and ore load- 
ing and port facilities. LARCO expected to 
increase annual production capacity to be- 
tween 15,000 and 18,000 tons of nickel when 
these projects are completed. LARCO estab- 
lished a company, Mining of Northern 
Greece S.A., in April to engage in nickel 
prospecting and development. Moreover, 
LARCO concluded a cooperative agreement 
with Société Générale des Minerais (SGM) 
of Brussels for the sale of LARCO’s ferro- 
nickel on world markets. The agreement 
called for the formation of a new company 
to be located in Brussels and capitalized 
equally by LARCO and SGM. 

LARCO treated ore from the original 
mine at Agios Ioannis, 12 kilometers from 
Larymna, which was an underground oper- 
ation yielding nickeliferous iron ore con- 
taining an average of 1.32 percent nickel. 
Future mine development was to be con- 
centrated on the company's properties at 
Psachna on the Island of Euboea. Three 
hundred thousand tons of ore averaging 
1.1 percent nickel were mined by open pit 
methods during 1970. Because of lower 
mining costs associated with open pit min- 
ing, the Psachna mines supplied the major 
tonnage of ore mined in 1971 with lesser 
amounts coming from the Agios Ioannis 
mine. LARCO's proven reserves of nickel- 
bearing laterite ore amounted to some 30 
million tons, with an additional 40 million 
tons of probable ore. 

Other significant nickel developments 
during 1971 included the reported decision 
of Elevsís Bauxite S.A. to exploit nickel 
laterite deposits on Euboea. Mineral re- 
search carried out by private interests and 
State agencies during 1971 proved deposits 
of nickeliferous ore at Kalabaka, Pella, and 
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on Euboea. Greek deposits of nickeliferous 
ore were estimated at 100 million tons. 
Intercontinental Mining and Abrasives Inc. 
(ICON) of New York, in a joint venture 
with the Australian company, Southland 
Mining Ltd., reportedly applied to the 
Ministry of Coordination for approval of a 
$30 to $50 million investment in nickel 
mining and manufacturing in Greece. 
Planned capacity of the nickel plant would 
be 10,000 tons of contained nickel as ferro- 
nickel. At yearend, ICON announced it had 
completed a preliminary agreement with 
Airco Alloys Carbide Co. for the construc- 
tion of a ferronickel plant near Athens. 
This was the second of two proposed refin- 
cries by ICON. This plant was scheduled 
for completion by early 1974 with an ex- 
pected annual production capacity of 6,000 
tons of contained nickel. ICON held leases 
on nickel-bearing properties near the Yugo- 
slavian border and was reportedly in the 
carly exploration stages at this site. Pre- 
liminary findings indicated a potential for 
chrome, manganese, and other materials in- 
cluding nickel. ICON also reported locating 
nickel-bearing ore in an area west of Thes- 
saloniki. Meanwhile, the Scalistiris group 
was reportedly proceeding with plans to 
cstablish a nickel plant in northern Euboea 
for the production of pure nickel metal 
through a chemical process. The cost of 
the proposed plant was estimated at $50 
million with completion scheduled for 1975. 
The Scalistiris group conducted an explora- 
tory search for nickel and claimed to have 
outlined 50 million tons in proven reserves, 
80 million tons in probable reserves, and 
200 million tons in possible reserves. 


Uranium.—Following approval by the 
United Nations of an uranium exploration 
program for eastern Macedonia and Thrace, 
a joint work team of Greek and foreign 
geologists was established in April 1971 to 
carry out prospecting, surveying, and map- 
ping. The team was to complete its work 
in 18 months. The project was expected to 
provide basic data related to the number, 
cxtent, and broad significance of uranium 
and other radioactive occurrences in this 
area and enable the Greek Government to 
plan its subsequent mineral development 
program. 


NONMETALS 


Asbestos.—Following an agreement in 
1970 between the U.S. Cerro Corp. and the 
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local firm Hellenic Asbestos Mining and 
Industrial Corp. to mine Greece’s only 
known asbestos deposits at Zindanion near 
Kozani, northern Greece; a new corporation 
was formed, Asbestos Mines of Northern 
Greece Mining S.A. (MABEM). MABEM 
had $550,000 of capital and was controlled 
by Cerro (90 percent) and ETVA (10 per- 
cent). In March 1971, MABEM completed 
a pilot plant at a cost of approximately 
$550,000. The plant was built by Kilborn 
Engineering of Toronto, Canada, and had 
a designed capacity for treating 100 tons 
of ore per day. Samples of chrysotile fibers 
were sent to laboratories in Canada, Eng- 
land, and Belgium for testing. The tests 
were designed to determine the quality of 
the asbestos fibers and the production level 
at which the proposed mine could operate. 
If test results prove satisfactory, MABEM 
will put the Zindanion mines into commer- 
cial production and establish a fiber plant 
with an annual production capacity of 
40,000 to 45,000 tons. Total cost of the 
plant was estimated at $16 to $17 million, 
with completion scheduled for 214 years 
from the start of construction. Approxi- 
mately one-half of the plant’s output was 
to be consumed locally by manufacturers 
of asbestos-cement products. The remainder 
was to be shipped to Eastern Europe, Tur- 
key, Lebanon, Syria, and the southwest 
Pacific. The Zindanion asbestos deposit was 
estimated to contain 50 million tons and 
with the exception of asbestos deposits near 
Milan, Italy, and an undeveloped low-grade 
deposit in Cyprus, the Zindanion mine was 
the only asbestos mine in the Mediter- 
ranean area. 

Cement.—The Greek cement industry 
planned to increase in 1972 total annual 
production capacity of cement plants to 8 
million tons. Titan Cement Co. commis- 
sioned a third unit at its cement plant at 
Elevsis in the fall of 1971. The new unit 
was estimated to have cost $8.3 million and 
had a production capacity of 450,000 tons 
per year. The new plant would incrcase 
the total annual production capacity to | 
million tons. During 1971, the company in- 
augurated a cement distribution station at 
Alexandroupolis and had a second station 
under construction at Herákleion, Crete. 
The company also purchased two ships to 
facilitate transportation of its output. When 
the company’s expansion program is com- 
pleted, production is expected to reach 3 
million tons pcr ycar. 
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In May 1971, Chalkis Cement Co., S.A. 
obtained Government approval for a $14.7 
million expansion of its plant at Avlis, near 
Chalkis. The new unit to be completed in 
1975 will raise the company’s production 
capacity from the current 660,000 tons to 
1.1 million tons per year. Equipment was 
to be supplied by French and West German 
firms. 

The Hellenic Cement Co., formerly owned 
by Titan Cement Co. (55 percent) and the 
American Cement Corp. of the United 
States (45 percent), became all Greek- 
owned in March 1971 when Titan bought 
out American. Titan’s development plans 
called for an investment of an additional 
$6 million for a second kiln. Halyps S.A. 
was planning a $1.7 million expansion and 
modernization of its plant at Skaramanga 
by 1973. The company was reportedly nego- 
tiating with a German firm for crushers. 

Fertilizers and Fertilizer Materials.—Hel- 
lenic Chemical Products and Fertilizers Co., 
Ltd., contracted the construction of a new 
ammonium phosphate-based complex ferti- 
lizer plant to Coppee-Rust S.A. of Belgium. 
The new plant was to be built at Drapet- 
sona, Piraeus, and cost $2 million. Produc- 
tion capacity was rated at 750 tons per day. 
Construction was to start in 1971 and was 
to be completed by the end of 1972. Ferti- 
lizers already produced in the Drapetsona 
complex include ammonium phosphate and 
sulfate, single superphosphate, and around 
135,000 tons per year of complex fertilizers. 
A new 200,000-ton-per-year sulfuric acid 
plant was being constructed in the area by 
Krebs and was to be commissioned early 
in 1972. 

Magnesite.—Increased world demand for 
magnesite, as well as the high quality of 
Greek magnesite, has resulted in important 
developments in this Greek industry over 
the past several years. Production of Greek 
magnesite showed no indications of slow- 
ing in 1971. Greece produced 902,708 tons 
of crude magnesite, 42,019 tons of caustic 
calcined magnesite, and 267,382 tons of 
dead-burned magnesite in 1971; the respec- 
tive figures for 1970 were 755,176 tons, 
57,338 tons, and 219,366 tons. 

The Société Financière de Grèce, S.A. 
(SFG) (a Scalistiris group company), one 
of the largest producers of dead-burned 
magnesite in the world, with a yearly pro- 
duction of approximately 140,000 tons in 
1970, reportedly produced 210,000 tons in 
1971. The company operated two dressing 
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plants and four rotary kilns on Euboea 
Island. An affiliated company, Macedonian 
Magnesite S.A. had under construction in 
Ormylia (Chalkidiki) a magnesite dressing 
plant with an annual capacity of 120,000 
tons of dressed ore and a rotary kiln for 
dead-burned magnesite with an annual ca- 
pacity of 40,000 tons. The company also 
had under construction at Mantoudi (Eu- 
boea) another rotary kiln with an annual 
capacity of 70,000 tons. Both kilns were 
expected to be producing magnesite by the 
middle of 1972. Total magnesite production 
by the Scalistiris group would then be 250,- 
000 tons by 1972 and 320,000 tons by 1973. 
The company also had under construction 
a new plant for the production of refrac- 
tory bricks and expected to have it opera- 
tional by the middle of 1972. The plant 
was designed to produce 40,000 annual tons 
of fire-tar-impregnated and tar-bonded 
bricks of high quality for use in lining 
basic oxygen furnaces, cement kilns, and 
for vessels used in the glass industry. 

An agreement between the Greek Pyrite 
Mining Co. Hellenic Chemical Products 
and Fertilizer Co., and D. P. Papastratis 
and Co. was expected to expand magnesite 
production on Euboea. Papastratis held 
rights to extensive magnesite deposits on 
the Island of Euboea through its subsidiary, 
Mining, Trading, and Manufacturing Ltd. 
The Papastratis group had supplied a high- 
quality caustic calcined magnesite suitable 
for production of fused magnesia refrac- 
tories in the past; however, the company 
is presently expanding its production of 
dead-burned magnesite. As a result of thc 
strong demand for refractory magnesite, 
Papastratis was constructing a rotary kiln 
capable of producing 50,000 tons per year 
of low-iron, dead-burned magnesite. A new 
dressing plant employing heavy media sepa- 
ration was to be built and mining opera- 


tions were to be extended in order to pro- 


vide suitable feed for the kiln. 

Although magnesite production on the 
Island of Euboea had received a major por- 
tion of attention recently, the Chalkidiki 
Peninsula was still of considerable impor- 
tance to the Greek magnesite mining indus- 
try. During 1971, the Grecian Magnesite 
Co. brought into operation a new 50,000- 
ton-per-year-capacity rotary kiln for pro- 
duction of dead-burned magnesite at its 
plant at Yerakini in the Chalkidiki area. 
The kiln was supplied by the West German 
company, Polysius A.G. A new grinding 
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and treatment plant also was commissioned 
during the year. Other companies produc- 
ing calcined magnesite in Greece during 
the year were Magnomin S.A., a subsidiary 
of OEAMAG—the Austro-American Magne- 
site Co. and Macedonian Magnesite S.A., an 
affiliate of SFC. 


MINERAL FUELS 


Lignite and Peat.—Demand for lignite in 
Greece continued to increase in 1971. The 
increase was a direct result of increased 
electrification of the country, as 76 percent 
of the lignite consumed went for the pro- 
duction of electricity. Production of raw 
lignite in 1971 totaled 10,975,000 tons, a 
40-percent increase over that of 1970. Prin- 
cipal reason for Greece being able to in- 
crease production of lignite was because the 
country's largest open pit lignite minc at 
Ptolemaís increased its production capacity 
from 2 million to 6 million annual tons in 
1971. The increased production at Ptolemaís 
resulted from the installation of large con- 
tinuous excavators and a high-capacity belt- 
conveyor system. The mine was opcrated 
by Ptolemaís Mining and Industrial Co., 
Ltd. (LIPTOL), a subsidiary of the Statc- 
owned Electricity Commission (DEI). 
LIPTOL's minable coal reserves were esti- 
mated at 350 million tons in 1962. Two 
grades of lignite were mined: grade A, suit- 
able for briqucting, having a maximum ash 
content of 9 percent in the wet condition, 
and grade B, suitable for boiler firing, with 
up to 13 percent ash content. The mine 
overburden thickness varies from 0 to 150 
feet and the lignite seam thickness fluctu- 
ates around 160 feet, increasing in the 
northern regions to a maximum thickness 
of 210 feet. The Ptolemaís plant is cen- 
trally controlled and monitored by a con- 
trol station provided with a mosaic illumi- 
nated indicator panel with signal devices, 
indicators for belt weigher readings, and 
remote recorders for car weigher readings. 
The efficiency of the continuous mining 
method, using bucket wheel excavators for 
mining and belt conveyors for transporting, 
was demonstrated by the fact that the tar- 
geted capacity for lignite handling has bcen 
exceeded by 30 percent. 

During 1971, an agreement was signed 
between the Public Power Corp. (PPC) 
and a foreign consortium for the construc- 
tion of a third lignite-fired 300-megawatt 
power station at Megalopolis. The agrec- 
ment called for the unit to become opera- 
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tional in March 1975. Installation of this 
unit will necessitate the opening of a new 
coalfield at Thoknia, in the Megalopolis 
area, as well as a field at Choremi. The 
new unit was designed to consume some 
5 million tons per year of lignite and pro- 
duce 2,000 million kilowatt hours of energy. 
Cost, including extensions to the coalfields, 
were estimated at $115 million. The PPC 
also signed a contract with the French firm, 
Constructions Électriques and Méchaniques 
Alsthom for the supply and installation of 
a second 300-megawatt lignite-fired power- 
plant at the newly devcloped Kardia coal- 
field in the Ptolemaís area. The cost of the 
second unit was estimated at $58 million, 
including civil engineering works of $8 
million. This project was to be partly 
financed by two French banks which will 
make available $35.5 million repayable in 
10 years at 7-percent interest. The unit 
was scheduled to go into commercial opera- 
tion in April 1975. 


An agreement was signed late in 1971 
between the PPC and the Soviet corpora- 
tion, Energomas Export, for the construc- 
tion of two power-generating stations at 
Philippi utilizing local peat deposits. The 
Philippi plan specified two power stations 
with a capacity of 125,000 megawatts each. 
In addition to the powerplant, there will 
be a dam at the convergence of the Drama 
and Angittis rivers, a water purification 
plant, a pumping station, and a railway 
line or conveyor belt to transport the peat. 
Peat will be mined by opencast methods 
to a depth of ll meters. Test drilling 
showed peat deposits extending to a depth 
of 70 meters. Sufficient reserves were esti- 
mated to provide the electric generating 
facilities with a life span of 25 years. The 
installation will necessitate importation 
from the U.S.S.R. of approximately 100,000 
tons of steel and 25,000 tons of machinery. 
Remaining equipment and machinery will 
be supplied by local sources. 


Officials of PPC stated that electric power 
production in 1971 totaled 10.6 billion kilo- 
watt hours compared with 9 billion in 1970, 
an increase of approximately 18 percent. 
Installed power-generating capacity was in- 
creased from 2,500,000 kilowatts to 2,667,000 
kilowatts, or 7 percent over that of the 
previous year. PPC stated its long term 
objective was to reduce dependence of the 
national electrification grid on oil-fired 
powerplants. To this end, emphasis was to 
be given the development of the country's 
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own power resources of lignite, peat, and 
water. 

Petroleum.—Greek petroleum exploration 
continued the momentum started in 1970. 
Since September 1968, eight United States 
firms have signed 14 exploration contracts 
with the Greek Government involving com- 
mitments to spend $71,125,000 on oil re- 
rearch. While seismic and other preparatory 
work was underway with some contracts, 
only Texaco (Overseas Petroleum Co.) 
undertook a drilling program. The Davis 
Oil Corp. International S.A. of Geneva, 
Switzerland, a corporation controlled by 
Davis Oil Co. of Denver, Colo., and Petro- 
Search Co. of Delaware concluded two oil 
exploration and development agreements in 
1971 with the Greek Government. These 
agreements provided for onshore and off- 
shore petroleum exploration in (1) a 2,000- 
square-kilometer area at Rhodes and (2) 
a 3,200-square-kilometer area at Kyparissia, 
western Peloponnesus. Total investments 
under these two agreements werc placed at 
$12.4 million over a 5-year period. Another 
company, Anschutz Overseas Corp. of Den- 
ver, Colo., also concluded an oil exploration 
and development agreement in 1971 with 
the Greck Government providing for petro- 
leum exploration in an area of about 2,400 
square kilometers on the Kassándra Penin- 
sula in waters of Kassandra Gulf, Chalki- 
diki, northern Greece. Total costs under 
the agreement were placed at $3.2 million 
to be invested over a period of 5 years. 
Under the provisions of the agreement, 
Anschutz was to conduct seismological, geo- 
logical, and geophysical research as well as 
drillings to a minimum depth of 2,615 
meters. 

Although termination of the agreement 
between the Greek Government and Onassis 
for establishment of a refinery in Greece 
dealt a severe blow to the Government’s plans 
in this area, progress was made. Greece’s 
two oil refineries, the Esso-Pappas refinery 
in Thessaloniki and the Greek-owned refin- 
ery at Aspropyrgos, processed a total of 
5,337,000 tons of crude in 1971 against 
5,031,000 tons in 1970 and 4,568,000 tons 
in 1969. Esso-Pappas completed improve- 
ments to its Thessaloniki refinery and in- 
creased annual processing capacity from 2.5 
million tons to 3.2 million tons in 1971. 
Work was also underway on modernizing 
the Aspropyrgos refinery and expanding its 
annual processing capacity from 1,850,000 
to 4,500,000 tons. This project was part of 
Stavros Niarchos $2 million investment 
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plan and was scheduled to be completed by 
May 30, 1972. Early in 1971, Greek ship- 
owner John Latsis obtained the Govern- 
ment’s approval to establish a l-million- 
ton-per-year crude petroleum refinery at 
Elevsís, near Athens. The output of the 
Latsis rcfinery, scheduled for completion 
late in 1971, will be entirely for export. 
The new Latsis refinery will operate on 
Arabian crude using a new refining method. 


Motor Oil (Hellas) S.A., owned by Greek 
shipowner Nicholas Vardinoyannis, had 
under construction a 75,000-ton-per-year- 
capacity lubricating oil refinery near Cor- 
inth. Motor Oil signed an agreement in 
1971 to obtain its crude petroleum require- 
ments from Shell Oil Co. In exchange, 
Shell will obtain its requirements for lubri- 
cating oil for the Greek market and for 
bunkering oil at Greek ports. Motor Oil 
obtained Government approval to expand 
its $17 million lubricating oil refinery to a 
$30 million facility, and will produce an- 
nually (1) 75,000 tons of lubricating oil; 
(2) 300,000 tons of heavy fuel oil; (3) 
100,000 tons of marine diesel oil; (4) 310, 
000 tons of gas oil; and (5) 350,000 tons 
of naphtha. The project was to be com- 
pleted by August 1972. Motor Oil also an- 
nounced plans to establish a $160 million 
petrochemical complex in association with 
the French firm, Société Chimique des Char- 
donnages. The French firm was to prepare 
the studies, design and supervise construc- 
tion of the project, provide technical as- 
sistance and know-how, and handle market- 
ing. The plant would produce ethylene— 
300,000 tons; propylene—100,000 tons; buta- 
dienc—30,000 to 40,000 tons; gasoline (by 
steam cracking) —120,000 to 140,000 tons; 
polyvinyl chloride—50,000 tons; polyethyl- 
ene (low density) —60,000 tons; polyethe- 
lene (high density) —60,000 tons; polypro- 
pylene—30,000 tons; polyacrilonitril—45,000 
tons; styrol—90,000 tons; and fuels—50,000 
tons. Motor Oil proposed to obtain raw 
materials for its petrochemical complex 
from its lubricating oil, fuel oil, and 
naphtha refinery presently under construc- 
tion at Aghioi Theodoroi near Athens. 


A new $2.5 million corporation, Hellenic 


Lubricating Oil Co. S.A., was established 
to own and operate a lubricating oil refin- 
ery costing $25 million. Capitalization for 
the company was contributed by the Gen- 
cral Investments Co. ($250,000) and by the 
Reagent Investment Corp. Co., Inc., of 
Liberia ($2,250,000) . 
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The Mineral Industry of Hungary 


By Joseph B. Huvos : 


Hungary produced only a few minerals 
in 1971. Of these minerals, only bauxite 
was important by world standards with 
output representing about 4 percent of the 
world's estimated total. Mineral fuels and 
iron and steel produced were important 
only for Hungary's domestic economy. 
Large-scale imports were needed to satisfy 
the expanding demand for most mineral 
commodities, except bauxite and low-rank 
coals. 

Hungary's total gross national product 
(GNP) in 1971 was estimated at 294.1 bil- 
lion forints,2 an increase of 7 to 8 percent 
over 1970.3 Investments in 1971 totaled 100 
billion forints, an increase of IO percent, 
at comparable prices, over the 1970 level. 

In 1971 planned production and fulfill- 
ment of these goals in the minerals and 
related industries were as follows, in per- 
cent of 1970 figures: 4 


Industry sector Plan Fulfillment 


Mini ns 101.0 97.5 
Energy industry. ......... 107.8 106.7 
Metallurgy..............- 108.8 104.5 
Chemical industry. ....... 109.0 110.9 

Average 106.0 104.3 


Among the many new and modernized 
industrial plants commissioned during the 
year were a bitumen plant at the Duna 
petroleum industry works and a new lime 
plant at the Duna cement and lime works. 
The wide strip mill of the light metal 
works and foundry unit were commissioned 
at the Székesfehérvár light metal works, 
and, in Selyp, an asbestos-cement-pipe 
plant was also commissioned. Construction 
continued on numerous plants in the iron 
and steel, mineral fuels, and fertilizer ma- 
terials industries. 


PRODUCTION 


Production of coal, Hungary's most im- 
portant domestic mineral commodity, de- 
creased slightly in 1971, with output of 
brown and bituminous coal decreasing and 
lignite production increasing. This was ac- 
cording to the plan for rationalizing the 
coal mining industry and utilizing Hunga- 
ry's lignite resources for generating power. 

Production of bauxite, Hungary's most 
important export mineral, increased only 
slightly because substantial investments in 
this area did not yet bear fruit. 

Nitrogenous and  phosphatic fertilizer 
production continued to increase substan- 
tially. Iron ore and iron and steel produc- 


tion continued to increase at a steady, 
moderate rate. Cement production de- 
creased slightly, but the production of 
other building materials increased. Produc- 
tion of crude petroleum increased slightly; 
natural gas production increased substan- 
tially. 


1 Foreign mineral specialist, Division of Fossil 
Fuels. 


2 Values have not been converted from Hungar- 
ian currency units Forints (Fts) to U.S. dollars 
owing to the wide variation between the official 
exchange rate Fts11.78— US$1.00 and those actually 


used for some transactions. 


3 Népszabadság, Budapest. Központi Statisztikai 
Hivatal Jelentése (Report of the Central Office 
for Statistics). V. 30, No. 25. 

4 Work cited in footnote 3. 
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Table 1.—Hungary: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity ! 1969 1970 1971 » 
METALS 
Aluminum: 
Bauxite Asset ri eel en eee K cc thousand tons.. 11,934 2,022 2,090 
F ³·wm aa a K ttn eio do.... 408 441 467 
Metal including secondary.....................-... eee 64 , 463 66 ,029 67,037 
Copper: 
Mine output, metal content e... LLL ee eee 1,000 1,000 1,200 
Metal: 
Smelter, primarꝶ F 22 222222222222222222222222 1,000 1,000 1,200 
Refined, including secondary) 10,900 11,200 12 000 
Gold, mine output HH H troy ounces.. 320 320 '820 
Iron and steel: 
C ͥͥͥ‚ͥ⁰⁰¹ usb El LLL LLL E thousand tons 681 629 687 
Pig iron: 
Pig iron for stell „„ do 1,735 1,798 1,890 
Pig iron for foundries.................. 22. 2... l2. 2... do 18 24 80 
%;r ]]]! ⅛ĩ;vd do- 1,753 1,822 1,970 
Fe ð y do- 14 9 1 
Gudlseſeſeſeſee uis uS D mdr dd do- 3,031 3,110 3,111 
iz Met semimanufactures, rolled only........................- do.... 2,020 2,038 2,064 
ad: 
Mine output, metal content e... 2222 2L LLL LLL LL LLL LLL css 2s 22r 1,000 1,735 1,785 
Metal, refined, secondary 1,000 720 720 
Manganese ore ?... 2 2222 LLL LLL LLL LLL L2 eee thousand tons 156 169 167 
2 NM et P HORE NO PCR RUNS thousand troy ounces.. 6 6 6 
inc 
Mine output, metal content *....... 2 2 LL. eee 4,800 4,800 4,800 
Smelter, secondary ww NA 140 NA 
NONMETALS 
Kement n e thousand tons.. 12, 565 2,771 2,712 
ays: 
Bentenineesesee ee sclce ce do 57 65 71 
Kaolin, crude and washed. dc do- 60 78 65 


Fertilizer materials, manufactured: 
Nitrogenous: 


FORS Weight ssc ß eee ele ee eee Ss do 1,464 1,709 1,841 
Ur xd S ð⅛ͥi . y do 8 850 877 
TOSS weight JJ See ee AEN EE do- 917 900 922 
„ pentoxide content do- 170 167 174 
im, einndddd.dddd..‚‚‚.‚‚‚d‚‚‚‚dd y "n do- 691 658 610 
POPNUG Sco se se Stes ae ces d LOL Le ocu ³ĩ7?x“ 8 NA NA 40 
Pyrite: 
Gross Voight pp p cote si daa etes 4,000 6,500 7 ,000 
ant ow eted eee cee ce de 1,600 2,600 2,800 
Refractory materials, n.e.s.: 
hamotte products MDC EROR VPE MENU NOME ME thousand tons 198 179 179 
Chrome magnesite produe ts do- 48 56 55 
Stone: 
Dimension, all types. do 21 6 8 
Other: 
Dolomnibé: coc rod ne ice uc y ewe M EET do 629 699 819 
Limestone... i ii... y E EUN do- 5,241 5,621 5,754 
e e . ewee ewe Sc do 28 13 
Sand and gravel: 
c) e ——————— 8 thousand cubic meters 7,954 8,812 9,988 
Sand, COMMON ] ð yd ð d uad e oe do 376 354 360 
So Sand, mae ³ð 8 thousand tons 427 555 608 
u 
Elemental, PP ˙ oa bus uuu ccr 8 2,526 8,238 8,870 
Sulfuric acid). thousand tons 454 457 468 
gl If: See See mn em a OS OUR RES RANT ree ON eee ne a pe) ROI UR RR OIE Sate PRTC E NA 16,149 16,000 
MINERAL FUELS AND RELATED MATERIALS 
r ³ K ⁰⁰⁰⁰ʒ e 4,000 4,151 e 4,200 
Coal: 
Bit; Demon ie chua c DE thousand tons 4,133 4,151 3,941 
BC ⁵ ⁵ðↄſſdſſ wms do.... 19,396 19, 008 17,761 
LIgnil8-— 22. 565.0 AA nee Oc UL LM 8 do.... 2,969 4, ,671 5,726 
ö. ð¹Ü.H ⁰⅛ ]³ꝛ ³wo¼³ kr. nt c do.... 26, 498 27,830 27,424 
Coke: 
, ͥ 0¹5Üͥꝙͥͥ ui ³⁰¹öw do- r 785 776 782 
e . A cusses do- 431 399 378 
DOUG estes ih se ðͤ d do- 1,216 1,175 1,160 
Fuel pig ð eme do.... 1,810 1,468 1,308 


See footnotes at end of table. 
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Table 1.—Hungary: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity ! 1969 1970 1971 » 
B MINERAL FUELS AND RELATED MATERIALS—Continued 
as 
Manufactureei ek million cubic feet.. 20, 694 23,166 24, 226 
Natural, marketedudugdʒw 2.2 2 2 LLL LL LLL. Lll L Ll... do.... 114,242 122,506 130, ,946 
Natural gas liquids: 
Natural gasoline. .....................- thousand 42-gallon barrels. . 527 466 NA 
Liquefied petroleum gas_.__...._....----------------------- do- NA 854 NA 
Petroleum: 
Crude 
Ape thousand tons 1,754 1,987 1,955 
Converted___....-.--....-----.--- thousand 42-gallon barrels.. 18,383 14, 780 14,917 
Refinery producta: ? | 
Gasoline, including naphtha..........................- do.... 17,115 8,416 8,874 
| Uoc 00 dd TEM do- : 81 
Distillate fuel oil“ꝰ“ſkkkkk᷑k᷑ 2.2 L2 222-22 2-222. do.... 1 12, 451 14, 532 16,387 
Residual fuel oil do.... x13, 820 15, 158 15,611 
III ³ÜoWü2„ꝛi ͤ⁰ ³AA do- 1,184 ,169 1,267 
Liquefied petroleum gas do.... e 620 690 e 740 
Asphalt and bitumen do 3,072 2, 886 3,218 
Paraffin and petroletumnmnmnmnn l.l... do 206 221 249 
duci . do.... 38, 426 43,029 46,827 
e Estimate. P Preliminary. r Revised. NA Not available. 


1 In addition to the commodities listed, gypsum and other crude construction materials such as common clay 


and mand and gravel are produced but avai 
evels. 
2 Ore contains less than 25 


rcent manganese. 
3 Excludes refinery fuel an 


losses. 


TRADE 


In 1970, the reference year for this chap- 
ter's trade tables, the pattern of Hungary's 
foreign trade in mineral commodities did 
not change substantially. Main mineral in- 
dustry export items, shipped mostly in in- 
creasing quantities, were bauxite, alumina, 
aluminum, manganese ores, and various 
semimanufactured products. The country 
continued to import most of its mineral 
requirements in steadily increasing quanti- 
ties. Imports consisted mainly of nonfer- 
rous metals, iron ore, phosphates, potas- 
sium salts, rock salt, high-rank coal, coke, 
and crude oil. 

In 1970, Hungary's trade in mineral and 
related products was as follows, in million 
devisa forints: 

Hungary's total trade, including that in 
mineral commodities, was 56,607.1 million 


e information is inadequate to make reliable estimates of output 


Value 
Exports: 
Mine product sss 172.4 
Metallurgical products 1,356. 5 
Chemicals 169. 
Imports: 
Mine produ et 736.5 
Metallurgical products................. 1,806.1 


Chemicals 1, 252. 5 


devisa forints.5 The total trade balance for 
the same year was in deficit by 2,218.5 mil- 
lion devisa forints. Hungarys major trade 
partners were the Soviet Union and the 
other Communist countries; the following 
tabulation shows trade values in million 
devisa forints and percent of Hungary's 
total trade in 1970: 


5 Devisa forints are values converted from other 
currencies to forints at the official Hungarian ex- 
change rates. 
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Million Percent 
devisa of 
forints total 

Exports: 
Communist bloc: 
S Roos DE POET 9,495.0 94.91 
East Germany .-.2.252222222 29-2552 d cuc n ccs M E ELE 2,061.4 9.42 
55 JJ... V ⁵ĩ—-ß 8 2,172.5 7.99 
et ES he . æ T! ]]]... ag ach cee nes 1,608.0 5.89 
des Bai Beit Ras ↄ ⁵¼¼.. xxx eee ene as ce 1,975.5 7.26 
II.... a See els a ĩ 8 17,839.38 65.59 
Non-Communist countries 
West Germany o.oo coe . er de eee 1, 862. 6 6. 85 
õÄ˙»t Vꝓ7¼Ü.. y mx ß 8 1,484.1 5. 46 
ö ³˙¹ A ã⁰mmm hk r mm mt HRS NERONE 6,010.8 22.10 
7/Cö˙õ¹Ü ⁵ð]ũ. n ³A³ ]³Ä I A ³ LL y M E 9,857.5 34.41 
, . ß ß EcL en dM 27,196. 8 100. 00 
Imports: 
Communist bloc: 
SSR MUN" ⅛² ⁰-ↄ . ⁰y mr eee 9,737.9 33.11 
Mast Germany 2252065 ³⅛Ü.e ³ ⁰⁵ gd Ad 3,064.8 10.42 
Czechoslovakia... .d akeuce 2,323.9 7.90 
PH ²*”V V”) ² ² ͥ Z...... Cu ed acd 1,698.1 5.77 
NU o ·U◻uhln ³WũÄꝛ pL eee al Gi LE LE 713.7 2.43 
e e ñ ß ß ROS QAUEN 641.7 2.19 
duci pO T———— ·o y oases 18, 984.2 64. 55 
Non- Communist countries 
ß c E ee ete 1,502.9 5.11 
e ß ß ENC ee On n m 1,138.8 8.87 
AUSUIR A p ̃ ñ ß . es ee ere 1,146.4 8.90 
Pf see COMO MMC 6,638. 0 22. 57 
h ³˙¹¹ uf... y 10, 426. 1 35. 45 
e ß ß e E E E 29,410. 3 100. 00 
Table 2.— Hungary: Exports of mineral commodities 1 
(Metric tons unless otherwise specified) 
Commodity 1969 1970 Principal destinations, 1970 
METALS 
Aluminum: 
Bauxite 2............ thousand tons 656 660 Czechoslovakia 273; East Germany 188; 
Poland 101; Wes t Germany 100. 
Oxides and hydroxide 2.............. 883,470 415,288 U. 5022 R. 200, 892; Poland 1944 608; Austria 
Metal and alloys: f 
SS A 9,404 2,927 Netherlands 1,839; Austria 468. 
Unwrought “ 41,050 52,579 United Kingdom 32 „707; Finland 3,756. 
Semimanufactures 2... .......... 4,581 6,267 NA. 
Chromium oxide and hydroxide. ......... 110 88 All to Yugoslavia. 
Copper: 
Ore and concentrate 1,059 T 
Metal and alloys: 
SClAD 2 esee sche UL E LEUR r 4,890 2,109 Netherlands 1,982; Sweden 86. 
Unwrought and semimanufactures 1 1,379 2,165 Netherlands 1 383; Belgium-Luxembourg 
Iron and steel: 3 : 
Serap--------------- thousand tons 6 7 Mainly to West Germany. 
Pig iron and ferroallo ys 0. es 18 54 Austria 8; Italy 8. 
Steel, primary forma do- 174 215 Austria 45; Italy 36: Switzerland 25. 
Semimanufacture ss do 70⁰ 708 Italy 49; West Germany 47; Yugoslavia 
Lead: à 
Ore and concentrate 4,286 2x 
Metal and alloys, all form 4,515 1,560 Netherlands 1,154; Yugoslavia 200. 
Manganese, ore and concentrate 13,380 ae 
Nickel metal and alloys, all forms 494 186 Sweden 104; Netherlands 82. 
Platinum-group metals and silver, waste 
and sweepings....... value, thousands. . $235 $118 Netherlands $85; Italy $33. 
Tin metal including alloys..... long tons 151 mie 
Titanium oxide........................- 409 ER 


See footnotes at end of table. 
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Table 2.—Hungary: Exports of mineral commodities 1—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 
METALS— Continued 


Zinc: 
Ore and concentrate 6,639 7,241 All to Poland. 
On Metal and alloys, all form 199 1,821 Netherlands 1, 003; United Kingdom 551. 
er: 
Ash and residues containing unspeci- 
fied nonferrous metals 10,071 14,723 Austria 13,157; Netherlands 794; Belgium- 
Luxembourg 772. 
Nonferrous metals, not further de- 
scribed ou oc suuni epe 881 731 All to Poland. 
NONMETALS 
Cement, hydraulic ?....................- 144,449 87,248 Yugoslavia 24,162; Czechoslovakia 11,142. 
Clays and products: 
Crude, bentonite................... 24,226 24,824 Yugoslavia 7,390; Finland 5,279; Poland 
Products: 
Refractory, fire brick 2 19,700 21,722 NA. 
Nonrefractory.................- 8,079 9,717 Belgium-Luxembourg 3,838; Denmark 
2,761; Austria 1,265. 
Diatomite and related materials 8,957 s 


Fertilizer materials, manufactured, all 
oui cm 8 140,371 67,536 NA. 
Piu: mineral, natural, erude 35 


Sodium compounds, n. e. s., caustic 80da.... 2,400 14,476 Sweden 11,260; Denmark 2,511. 
Stone, sand and gravel: 
Dolomite. ........ value, thousands $29 ae 
Gravel and crushed rock. ........... 71,270 M 
Limestone............---....-.....- 24,190 23,628 Finland 19,156; Denmark 2,533. 
rtz and quartzite. ............... 3,500 . 
Sand, excluding metal-bearing........- 16,576 18,064 All to Austria. 
Suur, elemental......................- 826 2,600 Do. 
ther: 
Crude nonmetals, n.e.8.............- 7,579 118,534 Norway 6,428; Netherlands 6,154. 
Slag, dross and similar waste, not 
bearing... ek 9,014 d 
MINERAL FUELS AND RELATED MATERIALS 
Coal, brown )))) nu 154, 606 91,346 NA. 
Coke from bituminous coal ........---- 180,117 1,202 NA. 
Petroleum: Crude and partly refined 
thousand 42-gallon barrels. . 2,177 184 All to Austria. 
Refinery products: 5 
Gasoline ?...................- do- 2,533 2,747 Belgium-Luxembourg 67. 
Distillate fuel oil 249 do- 1,858 $1,384 NA.“ 
Residual fuel oil 222. do.... 3,189 1,980 Austria 410; Sweden 326; Denmark 107. 
1 %  ———R€ do- 266 185 Austria 25; Netherlands 23. 
er: 
Mineral jelly and wax..... do.... 34 145 Cae Kingdom 25; Sweden 18; France 
Nonlubricating oils, n.e.8. .do....- 269 1 Allto Yugoslavia. 
Unspecified.............. do.... 865 $e dns 
Crude chemicals from coal, oil or gas dis- 
eie... 8 4,270 77,528 Switzerland 4, 717; France 1,476. 


r Revised. NA Not available. 

1 Compiled from official Hungarian trade returns and import data of selected trading partner countries. 

2 Official Hungarian export figure. 

8 Data from United Nations Economic Commission for Europe. Quarterly Bulletin of Steel Statistics for 
Europe. V. 22, No. 4, New York 1972, p. c11. 

4 Partial figure, valued at US$287, 600: an additional unreported quantity, valued at US$199,000 was ex- 
ported to United Kingdom. 

$ In addition to information given on destinations by individual product, Poland reportedly received approxi- 
mately 1,120,000 barrels of products (distribution by product not reported). 

* Individual trading partners reported a total of 4,178,857 barrels imported from Hungary, with Belgium- 
Tte BOUE alone reporting 1,025,966 barrels from Hungary. 

1 Partial f gure, valued at US$641,000; an additional unseported quantity valued at US$272,000 was exported 
to the United States and United Kingd om. 


Source: Official trade returns of Hungary, Poland and the U.S.S.R., and the 1969 and 1970 editions of Statis- 
tical Office of the United Nations. Supplement to the World Trade ‘Annual. V. 1 (East Europe) Walker and 
Company, New York, 1971 and 1972. 
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Table 3.—Hungary: Imports of selected mineral commodities 1 
(Metric tons unless otherwise specified) 
Commodity 1969 1970 Principal sources, 1970 
METALS 
Aluminum: 
Bauxite and concentrste............. 4,874 ts 
Oxide and hydroxide 2............... 29,146 20,086 United States 19,516; Yugoslavia 485. 
Metal including alloys, all forms . 66, 500 91,969 U.S.S.R. 46,700; France 1,038; Italy 260. 
CCöCô§³ðð. 8 2,000 13,000 All from U. S. S. R. 
Copper: Metal including alloys, all forms . 19, 105 24,722 U.S. S. R. 16,600; Israel 2,459; Belgium- 
Luxembourg 1 348. 
Iron and steel: “ 
Iron ore thousand tons 2,914 8,119 U.S.S.R. 2,986; India 133. 
Pig iron, ferroalloys and similar ma- 
Feri. 8 do 245 266 U.S.S.R. 229. 
Steel, primary form do 299 347 U.S. S. R. 182; Yugoslavia 5. 
Semimanufacture s do- 572 560 U.S.S.R. 277; Austria 37; Italy 37; West 
Germany 32. 
Lead: 
Oxide . AREE 9,824 1,672 France 1,080; Austria 417; Yugoslavia 175. 
Metal including alloys, all forms 13,833 15,557 dcin r ; Denmark 444; West Ger- 
many 79. 
Magnesium metal, unwrought . 301 300 All from U. S. S. R. 
Manganese ore and concentrate 297 zx 
Mercury.---..-.-.---.- 76-pound flasks.. 1,857 406 All from Spain. 
Molybdenum metal including alloys, all 
2 868 6 10 Austria 7. 
N ickel l metal including alloys, all forms 147 180 West Germany 82; Switzerland 49; United 
Kingdom 28. 
Platinum-group metals, including alloys 
value, thousands. . $342 $1,088 West Germany $910; Yugoslavia $162. 
Silver metal including alloys....... do- 368 $754 United Kingdom $606; West Germany 
$75; Netherlands $58. 
Tin metal including alloys 1... long tons 1,389 1,827 United Kingdom 571; Denmark 542. 
Titanum OXIdeS ...-.. E E E 1,726 2,943 Italy 2,543; West Germany 320. 
inc: 
GGö§ö;éO—dQO 0 ð 1,207 922 ugoslavia 694; United Kingdom 114; 
est Germany 114. 
Gu Metal, all forms 22 20,247 17,823 U.S.S.R. 5,908. 
ther: 
Ores and concentrates of ferroalloying 
metals? 20sec oe ees 91,861 55,074 NA. 
Metals including alloys: 
Metalloid * 100 162 Italy 160. 
Base metals, n.e. s 80 41 Belgium- Luxembourg 28; United King- 
om 
NONMETALS 
Abrasives, natural, n.e.s., grinding and 
olishing wheels and stones 287 325 Austria 181; West Germany 93. 
Ae. 8 14, 695 14,118 Mainly from U.S. S. R. 
Barite, wither ite 18,762 14,700 Yugoslavia 13,560; West Germany 1, 140. 
Borates, crude, natural.................. 5,725 - 
Cement, hydraulic . thousand tons 620 1,239 U.S. S. R. 459; Poland 23. 
Clays and products: 
Fire t 2225: conca 8 91,377 76,477 NA. 
Kaolil!5-— a ace N ecu 14,238 18,248 NA. 
Grune nes ence 70,158 71,976 NA. 
Feuer ete eee 12,433 96,838 Es 29,184; Spain 4,956; Yugoslavia 
9 e. 
Diamond, gem and industrial 
value, thousands $83 $351  Belgium-Luxembourg $325; West Ger- 
many $26. 
Feldspar and fluorspar. ................. 6,444 5,153 ic dis 2,946; Norway 1,272; Italy 
Fluorspar and cryolite. ................- 1,100 1,032 All from U.S.S.R. 
Fertilizer materials: 
Crude phosphatic .. thousand tons 597 604 U.S. S. R. 451; Algeria 72. 
Manufactured: 
Nitrogenous do- 512 404 U.S. S. R. 244; Austria 120. 
Phosphat ie do 147 372 U.S. S. R. 291; Mexico 67. 
Potassi c do 457 605 U.S.S.R. 368; East Germany 235. 
Ammon ia 1, 834 - 
Graphite, natural....................... 1,904 1,621 U.S.S.R. 1,450; West Germany 171. 
Magnesite, calcined *...................- 81,349 84,377 Austria 15,871. 
Mica, workeeeeeeckcc 16 16 Switzerland 11; Austria 5. 
Pigments, mineral, iron oxides and hy- 
droxides „ 1,035 2,515 West Germany 1,870; France 6465. 
Pyrite, gross weight thousand tons 167 108 All from U.S. S. R. 
Precious and semiprecious stones, except 
diamond............ value, thousands $110 $131 Switzerland $110. 
Sand, industrial. 32,417 46,931 NA. 
Sodium compounds, caustic soda. ........ 51,063 42,563 West Germany 41,455; Italy 1,108. 


See footnotes at end of table. 
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Table 3.—Hungary: Imports of selected mineral commodities 1—Continued 
(Metric tons unless otherwise specified) 
Commodity 1969 1970 Principal sources, 1970 
NONMETALS—Continued 
ur: 
Elemental! „„ 95,094 127,638 U.S.S.R. 93,000. 
Sulfuric seadgagaga ee eee 61,623 72,835 U.S. S. R. 57,000 
Tale and natural steatite 1,695 1,556 All from Austria. 
Other nonmetals, n.e.s.: 
Crude: 
Meerschaum, amber, jet 65 zm 
e E 490 897 All from West Germany. 
Oxides and hydroxides of magnesium, 
strontium and barium............. 239 180 United Kingdom 78; France 52. 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black a... 00ain 5,776 7,186 U.S.S.R. 5,373. 
Coal, anthracite and bituminous ? ? 
thousand tons 1,703 1,986 Poland 1,016; Czechoslovakia 579; 
U.S.S.R. 368. 
Coal briquets 7). do- 283 445 All from East Germany. 
Coke, all types 7)... do- 1,173 1,254 ui a 538; Czechoslovakia 308; Poland 
Gas, natural 222. million cubic feet. 7 ,063 7,063 All from Romania. 
Petroleum: Crude oil * 
thousand 42-gallon barrels.. 27,617 29,044 All from U.S.S.R. 
Refinery products: 
Gasoline gs do- 851 895 NA. 
Kerosine ..........-...- do- 854 1,050 NA. 
Distillate fuel oil 2933 do- 1,249 2,219 U.S.S.R. 2,015. 
Residual fuel oil . do.... 2,999 2,586 U.S.S.R. 2,099; Romania 394. 
Lubricants 3) Occ 6 90 NA. 
Other... ec sess MMM do.... 8 8 Netherlands 4. 
Crude chemicals from coal, petroleum or 
gas distillation. ...................... 17,587 15,363 U.S. S. R. 14,376; West Germany 712. 


NA Not available. 


! Compiled from official Hungarian trade returns, and from export data of selected trading partner countries. 
? Yugoslavian import consist entirely of artificial corundum. 


3 Official Em import figures. 
* Data from 
Europe. V. 22, No. 4, New York 1972, p. c11. 


nited Nations Economic Commission for Europe, Quarterly Bulletin of Steel Statistics for 


5 Figures may duplicate data on chromite and manganese ore from export statistics of trading partner coun- 


tries presented elsewhere in this table. 


¢ Partial figure, valued at US$33,000; an additional unreported quantity valued at $65,000 was imported 


mainly from Belgium-Luxembourg. 


7 Data on source countries from United Nations Economic Commission for Europe. Annual Bulletin of Coal 


Statistics for Europe 1971, New York 1972, p. 80. 


Sources: Except where otherwise noted, official trade returns of Hungary, Poland and U.S.S.R. and Statis- 
tical Office of the United Nations. 1969 and 1970 editions of Supplement to the World Trade Annual. V. 1 
(East Europe), Walker and Company, New York, 1971 and 1972. 


COMMODITY REVIEW 


METALS 


Aluminum.—In 1971, Hungary's bauxite 
production increased by 3.4 percent. This 
will make Hungary the ninth-ranked baux- 
ite producer, with approximately 4 percent 
of the world's total. 

Hungarian bauxite reserves were esti- 
mated to be 80 million tons.$ 

The opening of new mines was empha- 
sized by the Hungarian Aluminum Trust, 
which plans bauxite production Of 
2,420,000 tons in 1972, an increase of al 
most 16 percent. In 1972, major invest- 
ments are to be made at the mines of 
Räkhegy No. 2, Iza No. 2, Halimba No. 2, 
and that of Deáki puszta,7 the latter to 
start production by 1977 with a rated out- 
put of 450,000 tons per year. Beginning 
production in 1972 was the Halimba baux- 


ite mine, claimed to be the largest in Eu- 
rope. An output of 400,000 tons is planned 
for 1972, and 600,000 tons annually from 
1973. 


In 1971, alumina production increased 
5.9 percent over 1970. The plan for 1972 is 
to produce 567,000 tons, an increase of 
more than 20 percent. At Almásfüzitó, a 
modernized and expanded alumina plant 
went onstream at yearend. In 1971, the 
Almásfüzitó plant's output reached 28,000 
tons of alumina. A second alumina plant 
at Ajka, also became operational at year- 
end. The plant will produce 80,000 tons of 


€ Le courier des pays de l'est (Parris), Metal- 
lurgie, Aluminium (Metallurgy, Aluminum) No. 
145, October 1971, pp. 17-18. 

7T Népszabadság, (Budapest). V. 30, No. 8 Gyors 
ütemben fejlódik a népgazdaság (Rapid Develop- 
ment of the National Economy). 
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alumina in 1972 and will have a capacity 
of 250,000 tons per year by 1975. 

Hungarian aluminum ingot production, 
including secondary, was almost un- 
changed, with a 1.5-percent increase in 
1971. 

A new widestrip rolling mill went on- 
stream in Székesfehérvár. Costs were 2.7 bil- 
lion forints during the 6 years of construc- 
tion. The main unit is 1,500 by 240 feet 
and 65,000 tons of aluminum are going to 
be processed there each year.8 

Total output of semiproducts is planned 
to reach 106,600 tons in 1972. The alumi- 
num industry's total value of production 
in 1971 was 7 billion forints, which is to 
increase in 1972 to 8 billion forints (14 
percent) .9 

Hungary provided 36 million forints 
worth of aluminum-steel cable to the Peo- 
ple’s Republic of China for use in electri- 
fication. 

Copper.—Hungary imports about 
30,000-31,000 tons of copper annually hav- 
ing almost no production of its own. Sev- 
enteen thousand tons originated in the 
U.S.S.R.; the rest was imported from the 
West. 


Recently Hungary signed an agreement 
with Chile to import Chilean copper at a 
rate of 5,000 tons per year for the next 4 
years, with quantities increasing after 
1975.10 Chile was given a commodity 
credit of US$5 million for the purchase of 
Hungarian machinery.11 

According to an agreement signed dur- 
ing the year, GEOMINCO, the Hungarian 
state mining corp., will operate the Troulli 
copper mine situated south of Nicosia, Cy- 
prus. The mine was previously operated by 
the Berdy Mining Co., owned by the Bank 
of Cyprus. GEOMINCO will survey un- 
prospected areas of the mine and will 
spend US$2 million towards extraction of 
the ores.12 


Iron and Steel.—Ferrous metallurgy in 
1971 remained the most important branch 
of the Hungarian metals industry. Efforts 
continued to modernize and expand plants. 
In 1971, the iron and steel industry's pro- 
duction increased by 4.2 percent.13 In par- 
ticular, pig iron output increased by 8.1 
percent in 1971, and crude steel was al- 
most unchanged. 


During 1971, 3,843,000 tons of iron ore 
were used, with 687,000 tons produced do- 
mestically, and the rest imported. Most of 
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the imported iron ore was from Krivoy 
Rog in the Soviet Union. 

It has been reported that the Rudabán- 
ya brown iron ore open pit mine will be 
closed in 1972 because it has become de- 
pleted. A new open pit operation has been 
prepared at Alsótelkes, nearby. The new 
mine, called Sajóbánya, has more than 
500,000 tons of proven reserves.14 

It has been learned that the second stage 
of the Borsod ore-dressing plant has been 
completed. Sinter output totals 7,000 to 
8,000 tons per day on four sintering lines. 
Soviet iron ore concentrate, Rudabánya ore 
concentrate, and limonite are charged into 
the plant.15 

The Ozd metallurgical works produces 
one-third of Hungary's rolled stock and 55 
percent of its rods and shapes. A continu- 
ous steel casting plant and a continuous 
rod and wire rolling mill, for 5.5 to 50 
millimeter round stock, were erected there. 
Capacity of each of the continuous opera- 
tions will be 300,000 tons per year.16 Start- 
up is due in 1972 for the casting plant 
and 1974 for the mill. 

The Diósgyór iron and steel works will 
install an oxygen plant with a capacity of 
2,800 cubic meters per hour.17 

A new continuous casting plant is being 
built at the Duna iron and steel works. 
Construction started in early 1972, with 
the first unit to be erected during the first 
quarter of 1972. The second unit follows 
early in 1973. Capacity will be 850,000 tons 
of steel per year. The value of the invest- 
ment exceeds 1 billion forints.18 


Plan targets for 1972 prescribe a 4.5-per- 
cent increase in total iron and steel pro- 
duction, to be realized almost totally from 


8 Magyar Nemzet. (Budapest) Nov. 6, 1971. 

? Work cited in footnote 12. 

19 Mining Journal (London). Chile Sells to 
Hungary. V. 217, No. 7111, Dec. 3, 1971, p. 514. 

n Világgazdaság. ( Budapest) Sept. 2, 1971. 

12 Mining Journal (London). Hungarian Experts 
55 Cyprus. V. 227, No. 7090, July 9, 1971. 
p. 


15 Work cited in footnote 3. 

14 Népszabadság (Budapest). Uj bányame Zót 
tárnak fel Rudabdnyán (A new mine is being 
a up at Rudabánya), Sept. 3, 1972, col. 3, 


. 5. 

P18 Népzabadság, (Budapest). (Naponként 7-8 
ezer tonnazsugoritott érc (7-8 t 1 tons of 
sinter per day). Apr. 2, 1972, col. p. 2. 

16 Müszaki Élet (Budapest), Dr. tibor Benyó, 
T ad dev. eng: „ Ozd Metallursical Works, Dec. 10, 

l, 

17 pial’ Bulletin (London). Oxygen for Dió- 
sgyör, No. 5598, May 11, 1972, p. 32. 

18 Népszabadság, (Budapest): Folyamatos óntómü 
(continuous casting), Oj óntóde épül. (New foun- 
dry being built . . y V. 29, No. 191, No. 249. 
Aug. 14 and Oct. 21, 1971, pp. 2-3. 
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an increase in productivity. Pig iron is 
supposed to increase by 2 percent, steel by 
3 percent, and rolled products by 6 per- 
cent. Increases in steel production will not 
however cover demand completely, and im- 
ports will still be necessary.9 It was 
officially stated that, because of the in- 
creased production at the Borsod ore-dress- 
ing enterprise in 1972, it will be possible 
to shut down the older and less economi- 
cal sintering plants at the Ozd and Lenin 
smelting works during the same year.20 

Investments in Hungary’s iron and steel 
industry for 1972 will be 2.5 billion for- 
ints. Eighty percent of this amount is to 
be spent for projects already in progress.21 

Molybdenum.—Roasted molybdenum sul- 
fide concentrates valued at $520,000, were 
licensed for shipment to Hungary from the 
United States.22 


NONMETALS 


In 1971 Hungary was essentially self-suf- 
ficient in lime, clays, kaolin, bentonite, and 
diatomite. A number of nonmetallic min- 
erals, such as asbestos, cryolite, graphite, 
phosphate rock and concentrate, rock salt, 
sulfur, and pyrites had to be imported to 
meet most or all of the country’s require- 
ments. 

Aluminum Sulfate.—At the end of 1971 
an aluminum sulfate plant, a new section 
of the Mosonmagyaróvár alumina and 
alundum factory, was commissioned. Ca- 
pacity was said to be 300,000 tons per year, 
allowing for substantial exports after satis- 
fying domestic demand.23 

Cement.—Hungary’s cement output in 
1971 decreased slightly, and 1,480,000 tons 
had to be imported during the year to 
meet demand. In the meantime, the Bere- 
mend 1-million-ton-per-year, 2.5-billion-for- 
int plant will go partially onstream in 
April 1972, with one of the two oil-fired 
production lines.24 Both production lines 
will be in operation by July 1972. 

It was officially stated that, by 1975, the 
new Hejóscsaba cement works will be com- 
missioned. At that time domestic produc- 
tion will meet 80 to 85 percent of demand. 
Technical] problems prevailing at the Vác 
cement plant were solved, making it able 
to deliver its rated capacity of 1 million 
tons per year.25 

A new asbestos cement pipe factory be- 


came operational at Selyp in July. The 
output of this factory, which is 100 to 150 
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tons per day, is equivalent to approxi- 
mately 1,200 kilometers of pipe per year. 
There is another pipe plant in Hungary, 
located at the cement and lime works in 
Nyergesujfalu.26 

Dolomite.—It was reported that a metal- 
lurgical-grade dolomite deposit, estimated 
to contain 10 million tons, has been dis- 
covered near Alsdtelkes, Borsod County. 
Development is scheduled for the current 
1971-75 5-year plan with 12 million forints 
allocated for this purpose. 


Fertilizer Materials.—In 1971, Hungary's 
fertilizer output increased almost 8 percent 
for nitrogenous fertilizers, and phosphatic 
fertilizers increased 2.4 percent compared 
with 1970 figures. Nitrogenous fertilizer 
imports could be reduced from the 1969 
level by 37 percent, to 250,000 tons. 


It is expected that Hungary will be able 
to meet its entire nitrogenous fertilizer de- 
mand by the end of the current 1971-75 
5-year plan. In 1974-75, consumption of 
all fertilizers will be 5.7 million tons. 
One-half of this will be nitrogenous, the 
remainder is one-half phosphorous and 
one-half potassic. Some phosphorous ferti- 
lizer will have to be imported, and all po- 
tassic material will be imported from the 
Soviet Union and East Germany. 27 


According to Hungarian statistics, 1 kilo- 
gram of  nitrogen-phosphorus-potassium 
(NPK) fertilizer, costing 3 forints, pro- 
duce 15 forints worth more of wheat, 25 
forints more of sugar beets, and even more 
of fruit and grapes. 28 


Production plans of the Hungarian 
Chemical Industry Association for 1972 
provide for a 9.5-percent increase in ferti- 
lizer over 1971. In particular, nitrogenous 
fertilizer production will increase by 8 per- 
cent and phosphorous fertilizer by 11 per- 


19 Népszabadság, (Budapest). A  Vaskodhászat 
1972 évi Tervéból (From the 1972 plan of ferrous 
metallurgy). V. 30, No. 18. Jan. 22, 1972, p. 1. 

20 Work cited in footnote 19. 

*1 Work cited in footnote 19. 

22 American Metal Market. Alloying and Precious 
Metals. V. 18, No. 167, Aug. 30, 1971, p. 4. 

23 Hajdu-Bihari Napló, (Debrecen) Aluminum 
Sulfate Plant. Nov. 4, 1971, p. 5. 

24 Népszabadság, (Budapest). Befejezés elótt a 
BCM épitése (The Beremend Cement Plant near 
completion). V. 29, No. 267. 

2 Népszbadság, (Budapest) Bondor József Sajtó- 
tájékoztatója (press release if Bondor József, 
Minister for Building and City Development). V. 
30, No. 53, Mar. 3, 1972, col. 2, p. 1. 

2 Cement, Lime, and Gravel. V. 46, No. 10, 
October 1971, p. 254. 

7 Tudomány és AT UR july 1970. 

2 Figyelö. July 28, 1971. 
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cent, showing increased demand for the 
latter products. Compound fertilizers will 
be manufactured by the Ipari Robbanóan- 
yaggyar of Peremarton and the Pét ferti- 
lizer plant.29 

Construction continued on several ferti- 
lizer projects. At the Pét nitrogen works, a 
330,000-ton-per-year ammonia unit, licensed 
and engineered by Kellogg Co, a 
subsidiary of Pullman Inc. will go on- 
Stream in 1974. A 200,000-ton-per-day urea 
unit designed according to the Stamicarbon 
process, engineered and contracted for by 
Coppée-Rust S.A. of Brussels, Belgium and 
Gexa S.A. of France is due onstream in 
1973. A 900,000-ton-per-year NPK fertilizer 
unit, designed according to the Norsk-Hy- 
dro process by Wellmann-Lord, Inc., (a 
subsidiary of Power-Gas, Stockton on Tees, 
England) contractors, is also under con- 
struction and is to start test runs in 


1972.30 


Hungary’s phosphate rock requirements 
traditionally have been imported from the 
Soviet Union. However, increased demand 
in Eastern Europe made Hungary turn, in 
part, for the rock to North Africa. Accord- 
ing to a bilateral barter trade agreement 
with Algeria, the Chemolimpex Trading 
Co. of Budapest will import about 300,000 
tons of phosphate rock from the Djebel- 
Onk mine over a 3-year period. About 
120,000 tons were due to be delivered in 
1971.31 


The Hungarian phosphate fertilizer in- 
dustry produces predominantly single su- 
perphosphates and mixtures, no triple su- 
perphosphate or nitrophosphate are made. 
However at the Pét complex a nitrophos- 
phate plant is under construction. At pres- 
ent, there is no phosphoric acid produc- 
tion in Hungary. Superphosphates are 
produced at Budapest, Peremarton, and 
Szolnok. Nitrogenous fertilizers are made at 
Kazinbarcika, Várpalota, and  Tiszapal- 
konya.3? 


Perlite.—It has been reported that the 
Hegyalja perlite works has been modern- 
ized. As a result, its capacity will increase 
by 10 percent in 1972 to 50,000 tons per 
year. 

Sulfuric Acid.—A fourth sulfuric acid 
plant under construction in Szolnok is due 
to go onstream in mid-1972. The 390-mil- 
lion-forint plant has a 200,000-ton-per-year 
monohydrate capacity and is using Polish 
sulfur and equipment. 
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MINERAL FUELS 


Hungary’s reliance on imported mineral 
fuels increased further during 1971. Al- 
though low-rank coal and lignite remained 
the principal source of energy for the 
country, natural gas and petroleum contin- 
ued to increase their share of the energy 
market in 1971 and the share supplied by 
solid fuels decreased further as planned. 
Reportedly, under the current 5-year plan, 
the share of coal is to drop to 38 percent 
by 1975 and to 26 to 27 percent by 1980, 
while production remains at the 27 to 28 
million ton level. The share of oil and gas 
will grow to cover 55 percent of Hungary's 
fuel requirements by 1975 and from 65 to 
70 percent by 1980. 

Electric power generation increased 
slightly to 14.99 billion kilowatt hours. 
Hungary is interconnected by power lines 
with the neighboring countries, mostly by 
400 kilovolt lines. The line to Austria is of 
the 220-kilovolt type.33 Hungary is a net 
importer of power, mainly from the Soviet 
Union, with 2.9 billion kilowatt hours im- 
ported in 1970. Plans for a nuclear power 
plant are only for 1980, when a tentative 
2,000 megawatts are projected.34 Until 
then, thermal plants will be used. 

Coal.—In 1971, coal production de- 
creased slightly according to the plan for 
rationalizing existing coal mines and to 
close down uneconomic units. Most of the 
decrease was in the production of brown 
coal, and there was also a slight decrease 
in bituminous coal. Production of lignite 
increased about 23 percent, probably to 
supply new generating units at the Visonta 
powerplant. 

While the Visonta open pit lignite mine 
was further developed, work continued on 
construction of the last 200 megawatt unit 
of the powerplant that is to start to gen- 
erate power by the end of 1972. When 
ready, the powerplant will have a capac- 
ity of 800 megawatts, with two 100-mega- 
watt and three 200-megawatt units. 


20 Népszabadság, (Budapest). A Vegyipar 1972. 
évi tervéból (from the 1972 plan of the chemical 
industry). 

30 Hydrocarbon Processing, (HPI construction 
boxscore). V. 51, No. 2. sec. 2, February 1972, 
p. 17., and Phosphorous and Potassium (British 
Sulphur Corp. E » Hungary, No. 52, March 
and April 1971, p. 

3 Phosphorous d Potassium, No. 56, Novem- 
ber-December 1971. 

32 Work cited in footnote 31. 

33 Energy International. V. 8, No. 6, June 1971, 
pp. 34—39. 

33 Work cited in footnote 33. 
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Brown coal production started in Sep- 
tember 1970 near Dorog at the Lencse 
Mountain mine, where reserves of 30 mil- 
lion tons of brown coal have been found. 
The coal is near the surface, which makes 
it easy to mine.35 


A new bituminous coal seam, 40 to 250 
yards wide, has been found at Bodrogmin- 
dszent, near Pécs. 


It was reported that the rate of phasing 
out coal mines has slowed down. Between 
1965 and 1971, coal production was re- 
duced by more than 8.5 million tons. Dur- 
ing the next 4 years, coal mining will drop 
by only 2 to 2.5 million tons. 


In 1970, almost 2 million tons of anthra- 
cite and bituminous coal were imported, 
mostly from Poland, Czechoslovakia, and 
the Soviet Union. Imports for 1971 
amounted to 1.911 tons. 


Natural Gas.—Hungary’s gross natural 
gas production, which includes deliveries, 
in plant use, and amounts returned to the 
formation, increased by 7 percent. 

Proven natural gas reserves at the end of 
1970, the last year for which the informa- 
tion was available, were 3 trillion cubic 
feet, down by 9 percent from 3.3 trillion 
cubic feet in 1969.36 


In 1971, the Algyó hydrocarbons deposit 
produced more than 1 billion cubic feet 
(300 million cubic meters) of natural gas. 
This will be tripled in 1972 to 3 billion 
cubic feet (900 million cubic meters). By 
mid-1972, a 240-million-forint, 120-million- 
cubic-feet-per-day gas processing plant will 
enter production, processing 45 billion 
cubic feet in 1973. An 850-million-forint 
gasoline separating plant will also be built 
through Soviet- Hungarian cooperation.37 


Hungarian gas consumption is rising 
rapidly. It will reach 23 billion cubic feet 
(6.5 billion cubic meters) by 1975. This 
includes 35 billion cubic feet (1 billion 
cubic meters) to be imported from the So- 


viet Union and 0.2 billion from 
Romania.38 
By yearend 1971, an agreement was 


signed with the Soviet Union for the con- 
struction of the "Brotherhood" gas pipe- 
line, stretching from the Soviet Union to 
Hungary. The Pipeline enters Hungary at 
Vásárosnamény and runs through Lenin 
City to Budapest. Line-building equipment 
is from the U.S. S. R., and Hungary will 
manufacture the pipes.39 
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There also will be a 20-mile tieline be- 
tween central Hungary and Safarikovo, 
Czechoslovakia, for balancing each other's 
gas needs.40 


Hungary expects to have a gas pipe net- 
work of 2,650 kilometers by 1975. 


Petroleum.—Crude oil output was prac- 
tically unchanged in 1971 and will remain 
at this level for the foreseeable future. As 
demand increased, Hungarian imports of 
U.SS.R. crude oil had to be increased by 
about 11 percent to 4,892,000 tons in 1971. 
Exploratory work was progressing in the 
Zala oil region and, for 1972, there are 
plans to drill 300,000 feet. Prospecting is 
planned in the vicinity of the villages of 
Nagyszakácsi, Németfalu, Barlahida, Bak, 
Pusztamagyaród, Szikla, Kecel, and Soltvad- 
kert. Drilling will take place at Ortaháza 
Szánk and Tazlar. Of 26 wells drilled in 
the region of Ortaháza, 10 produce oil and 
gas and five more are expected to produce 
oil. 

Beginning with yearend 1971, the Algyó 
oilfields will yield 120 million cubic feet 
of associated gas per day, to be used in 
Budapest. The Szeged oil and gas region 
delivered 1 million tons of crude oil and 1 
billion cubic feet of gas in 1971. Three 
billion cubic feet of gas and 1 million tons 
of crude oil production are expected here 
in 1972. 


Hungary's proven crude reserves were 
put at 267 million barrels in 1969, the last 
year for which data were available.41 


Hungarian refining capacity was 6.8 mil- 
lion tons in 1970. The Százhalombatta re- 
finery with 3.4-million-ton-per-year capac- 
ity, was still not completed and is to have 
over a 10-million-ton capacity after 1976. 
The Pét, Zalaegerszeg, and Nyirbogdany 
refineries were mainly for special products. 
Sixty percent of the products are marketed 
through 1,280 outlets of the AFOR, the 
State oil distributing company. Twenty 
percent of the products were exported and 


35 Népszabadság, Budapest. Megkezdték a szén- 


ERU etc. (coal MID has started. . .). 
V. 29, N 23], VPE 30, 1971, 

38 World Oil. V. 173, No. 5, October 1971, p. 
119. 

37 Népszabadság. (Budapest). V. 29, No. 306. 
Dec. 28, 1971. 


38 ae International. V. 8, No. 12, December 


1971, 

ip ges V. 29, No. 261. 
Nov. 17, 1971 

40 Work cited in footnote 39. 

oe Oil. V. 173, No. 5, October 1971, p. 
119. 


(Budapest). 
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20 percent were used at the Duna power 
plant at Szazhalombatta.42 

It was reported that in 1971 there were 
387 gasoline filling stations in Hungary. It 
is planned that 400 more are to be built 
during the 1971-75 plan period. 

At the end of 1971, a new refinery was 
inaugurated at Szóny. The 1.3-billion-forint 
investment increased existing local capaci- 
ties by 50 percent, to almost 2 million tons 
per year.48 

The Komárom Petrochemical Co., which 
refined in excess of 100,000 tons per year 
of speciality oils for Yugoslavia, has de- 
signed, together with the Olajterv Hungar- 
ian Petroleum Industry Design Co., a re- 
finery to be built in Novi Sad, 
Yugoslavia.44 

Intensive activity in the petrochemicals 
field continued. At the Tisza chemical works 
(TVK), polyethylene production started 
with a 26,000-ton-per-year, U.S.S.R.-designed 
ethylene unit, while a 24,000-ton-per-year 
polyethylene plant proper was designed on 
the basis of ICI technology. The cost of the 
plants was 2.5 billion forints. Another ethy- 
lene plant, to be built by Linde of West 
Germany for $40 million and have a yearly 
capacity of 250,000 tons, will deliver surplus 
ethylene through a 300-kilometer pipeline 
to the Soviet Union.45 


Several pipeline projects were in the 
news. Construction of the 1.5-billion-forint 
Friendship No. 2 crude pipeline is to be 
completed in 1972. The 24-inch pipeline 
runs for 188 miles on Hungarian soil. Ini- 
tial capacity was said to be 6.5 million 
tons, to be expanded at an unspecified 
date to 10 million tons per year.46 

Another new pipeline project is the 
trans-Yugoslavia crude oil pipeline, con- 
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struction of which is to start at the begin- 
ning of 1972 and take approximately 3 
years. The advantage of the pipeline is the 
possibility of transporting oil to Hungary 
and Czechoslovakia by the Sava and Dan- 
ube Rivers.47 

Some of the other pipelines under con- 
sideration were the crude line from Yugo- 
slavia to Poland via Hungary, the 
Hungarian section costing 800 million for- 
ints for a 20-million-ton-per-year capacity, 
and a crude oil pipeline from Szeged to 
Szazhalombatta.48 

At the end of 1971, Hungary and the 
Soviet Union signed the 1972 supply con- 
tract for 5.5 million tons of crude oil at 94 
million rubles. 

Beginning in 1975, Iraq is to supply 5 
million tons of crude oil to Hungary and 
Czechoslovakia in payment for credits 
granted by the Soviet Union.*? 


According to a Hungarian-Syrian eco- 
nomic pact, Hungary will receive Syrian 
crude in the form of a barter agreement.50 


42 Petroleum Times (London), Hungarian Re- 

TUM Capacity Details. V. 75, No. 1925, Nov. 5, 
„ p. 1. 

133 Népszabadság, (Budapest) Új Koolaj-feldol- 

gozó üzemet avattak Szónyben (A new refinery was 

55 in Szóny. V. 30, No. 50, Feb. 27, 

md Népszabadság, (Budapest). V. 30, No. 23, Jan. 

45 Köolaj és Földgáz, September to October 1968; 
and European Chemical News. V. 21, No. 527, 
Apr. 7, 1972, p. 4. 

46 Népszabadság, (Budapest). Idén elkészül a 
Barátság-2 Köolajvezeték (This year Friendship 2 
pipeline will be ready). V. 30, No. 4, Jan. 5, 1972, 
p. l; and Magyar Hirlap, Sept. 6, 1971. 

47 Petroleum Times (London), V. 75, No. 1925, 
Nov. 5, 1971, p. 33. 

488 Oil and Gas International. V. 11. No. 10, 
October 1971, p. 8l; and Figyelö, Nov. 17, 1971. 

49 Financial Times, (London). Iraq to supply 
crude to Czechs and Hungarians, No. 25585, Oct. 
22, 1971, p. 9. 

50 Magyar Nemzet. Oct. 7, 1971, p. 3. 
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By Harold A. Taylor, Jr.,1 and Charles W. Sweetwood ? 


The mineral industry of India was funda- 
mentally unchanged in 1971, according to 
most measures. Crude mineral output was 
valued at $622 million 3 in 1971, compared 
with $609 million (revised) in 1970. The 
increase was almost exclusively dependent 
on the increase in value of petroleum from 
$1.45 per barrel in 1970 to $1.85 in 1971. 
Exports of minerals, metals, and ores were 
worth $377 million in 1971, compared with 
$416 million in 1970. Imports of minerals, 
metals, ores and crude petroleum were val- 
ued at $667 million in 1971, compared with 
$541 million (revised) in 1970. 

Mining contributed less than 1.0 percent 
to India's gross national product (GNP) of 
$57.4 billion for the year ending March 31, 
1972. (If mineral processing had been in- 
cluded along with mining, the total contri- 
bution would probably be several times 
mining's small share). 

Detailed mine employment data for the 
current year (1971) are not yet available. 
Mineral industry employment in 1971 was 
about the same as it was in 1970 and in 
1969, both in aggregate and broken down 
by category. Similarly, the Indian petroleum 
industry had the same employment as in 
1970. It is reported that the coal mining 
industry lost 603,786 man-days in 1971, 
compared with 346,674 in 1970. 

Nothing significant resulted from mineral 
exploration in 1971, although there was 
considerable interest in a platinum discov- 
ery that later proved to be insignificant. 
New occurrences of molybdenum, mercury, 
emeralds, and diamond were also an- 
nounced. The amount of drilling for oil 
and gas was the lowest since 1962, and 
there were no major discoveries. 

The involvement of the Government of 


India in mineral production and trade in- 
creased in 1971. Major nationalizations took 
place in coking coal and copper (early 
1972) , and more seem likely. On March 31, 
1971, the Government’s public sector invest- 
ment totaled $6.3 billion for all projects in 
all industries, of which $2.1 billion was in 
the steel industry and $1.4 billion was in 
other metals, minerals, and petroleum. 

Prospects for improvement of the trans- 
portation system were looking better in 
1971 than they have for some time. In late 
1971, the Government accelerated its previ- 
ously-announced port facility expansion pro- 
gram. In addition to expanding the volume 
of ore (mostly iron ore) that the ports 
can handle, the new facilities will also 
allow loading of 60,000- to 70,000-ton ore 
carriers; presently only 30, 000-ton carriers 
can be accommodated. 

While port facilities are the greater part 
of the problem, the railways are most of 
the rest. The railways are important to the 
mineral industry. In 1971, they moved 87 
percent of all coal, 70 percent of the iron 
ore, 75 percent of all petroleum and petro- 
leum products, almost 100 percent of the 
manganese ore, and 71 percent of all other 
ores. There was less progress made in im- 
proving the railways. Rail car fabrication 
programs for constructing double-axle, 40- 
ton bogie units seemed to be going well. 
However, the existing multiplicity of rail 
gauges continued to cause inefficiency. Also 
the railways and the mineral industry still 
do not cooperate very closely. 


1 Physical scientist, Division of Ferrous Metals. 
i 5 attache, U.S. Embassy, New Delhi, 
ndia. 

3 Where necessary, values have been converted 
from Indian Rupees (Rs) to U.S. dollars at the 
rate of Rs] = US§0.133. 
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PRODUCTION 


The following tabulation broken down 
by commodity group, shows an increase in 


Commodity group 


Metallic minerals: 


Ferrouun s 


Mineral fuels: 


Bituminous coal“ 
GIG a ⁵³ͤ.—) 0 8 
Petroleum, crude ?2_________________-__--_-__-- 
Gas, natural____.__________-_-__-__-_-__--___-__- 


r Revised. 
1 Does not include crude nonsalable china clay. 


value of crude mineral output from 1970 
to 1971: 


Value (million dollars) 


1969 1970 1971 
CCC 54.43 61.28 63.36 
8 REIR HAS 19.05 20.85 23.03 
33 Men 73.48 82.13 86.39 
—— — r 80.85 83.50 85.39 
P 347.84 350.57 331.68 
EENE o Seated creel 10.63 11.98 12.50 
VER NN EINE 75.00 16.26 101.28 
S EA E 3 4.38 3 4.06 4.85 
FCC 437. 85 442.87 450.31 
————— r 592.18 r 608.50 622.09 


2 ; Estimated, applying a value of $1.45 per barrel produced in 1969 and 1970 and $1.85 per barrel in 1971. 
* Estimated, applying a value of $0.17 per thousand cubic feet produced. 


All of the individual commodities in thc 
ferrous subgroup increased in value. How- 
ever, iron ore had the most influence be- 
cause it again comprised about 80 percent 
of the ferrous metal value in the above 
tabulation. Gains in the value of copper 
and gold produced in 1971 were the main 
cause of the rise in value of the nonferrous 
subgroup in 1971. Gold again accounted for 
43 percent of the value of the nonferrous 
metals, as it did in 1970 (based on a re- 
vised figure), while copper accounted for 
30 percent of the value of the nonferrous 
metals in 1971, an increase from the 28 
percent (revised) of 1970. An examination 
of the values of the individual nonmetallic 
mineral commodities in 1971 and 1970 
shows no clear trend. Since the value of 
crude nonsalable china clay was not avail- 
able this year, it was permanently removed 


from all calculations. Limestone accounted 
for 33 percent of the value of the nonmetal- 
lic mineral group in 1971, as compared with 
37 percent in 1970. All kinds of mica com- 
prised 29 percent of the value of the non- 
metallic group in 1971, as compared with 
27 percent in 1970. Salt accounted for 16 
percent of the value of the nonmetallic 
group in both years. Bituminous coal de- 
clined both in quantity and value, while 
lignite increased in both quantity and value. 
The rise in value of crude petroleum re- 
flected increases in both quantity produced 
and value per barrel. The increase in value 
of natural gas from 1970 to 1971 as re- 
ported in the tabulation parallels an in- 
crease in quantity produced, but it should 
be noted that the value had to be estimated 
in 1970, while this was unnecessary in 1971. 
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Table 1.—India: 


(Metric tons unless otherwise specified) 


Commodity ! 1969 
METALS 
Aluminum: 
Bauxite, gross weight... .. 2 22. Lll cllc... thousand tons. . 1,085 
Alumina, gross welght--..-—— o ml m Ee ecd do.... 267 
Metal primary !!!!! 8 131, 160 
Antimony, metal (regulus )) --- 637 
Beryllium, beryl, gross weight è- ------------------------------------ 1,300 
Cadmium, metal e / y ſdd/dſdꝙ/dwã yr Lees a LL 44 
Chromium, chromite, gross weigh 226,568 
Copper: 
Mine output, metal content 10,317 
Metal refined, primary onlù// 2.2.2222 l 2222 222.22. 9,751 
Gold,, wee Hai eei mue cd troy ounces.. 109,473 
Iron and steel: 
Iron ore and concentrate thousand tons.. 29,564 
Pig iron, excluding blast furnace ferroalloys.................- do.... 7,361 
Ferroalloys: 
Ferrochroie:..-.--ao coceoukRE ew cuam OB 5,189 
Ferromanganesꝶegs ss 167, 62 
Ferrosilicon ,,,, m Dp a ee eee dn DUE 21,228 
gnis MMC EET ³¹ ³ ³ AA ĩð 131 
F ³⁰¹¹i mereces sede thousand tons 6,461 
Steel casting do N 
Steel semimanufactures: 
Angles, shapes, sections. ns do 889 
Bars and re.. pus do.... 1,737 
Plates and sheets 
ÜUneco8ted 2 oð².d do 601 
Galvanized ddl do 204 
lll; a ð y i cere LL eA do 88 
Hoop, strip, skelp- sd do 569 
Rails and accessories do 494 
hos SOTRNCPN i. 8 do 183 
Special steels, form not specified do.... 301 
Lead: 
Mine output, metal content_------------------------------------- 2,081 
Metal, primary onꝶṼ/½ꝰ 22222222222 222222222-2 1,958 
Manganese, ore and concentrate__________-._--_____-_- thousand tons 1,485 
Rare-earth metals, monazite concentrates gross weight 6 2,600 
Silver, smelter output thousand troy ounces. . 105 
Titanium: 
Ilmenite concentrate, gross weight_________________.-__-____-_--_-- 51,445 
Rutile concentrate, gross weignn ee 2,496 
5 mine output, metal content 21 
inc: 
Mine output, metal conte 7,407 
JJöôö·Ü—Ü˙ĩ ·o . .. TT PORES 23, 051 
NONMETALS 
Abrasives, natural, n.e.s.: 
Corundum,matural s ꝛ ¹ ww ·¹ ¼ ete eee ees 537 
eine ß ß el Lid Ln ee Ras 1,637 
ASDeStOB.. .22:2d2-222. dd y . 8 9, 738 
/bCüöõ0öõĩê¹˙⁰ ß... ery OON 51, 795 
Cement, hydraulic „„ thousand tons 13, 260 
ECC ²³˙¹¹o¹iAA.AAAA ⁰—¹-wu “„..., 51, 384 
Cla 
Hall bhbbw(öböGGPEͤ n AA T MT De 4,931 
DIaSDOIS.. nec ͥ ⁰¹¹ſſſſ C a aE d MA tare cere te 9,453 
Piro Clüy mot ce ae ee ys yt ʒ ed 509,026 
Kaolin (china clay) 2... 22.222222 c LL LLL L2 LLL 2L Ll Ll 22 2l... 555,838 
Diamond 
c EE a ee thousand carats. . e 10 
ah ⁵³ð-d do- e2 
777˖Äĩ a a ee Las 8 do.... 12 
jo rio dicc NORTE eee a er D NA 
M ͥ ee et oe cen eee ieee 32,221 
Fertilizer materials: 
Crude, phosphatic: 
OC ahah E EL AEE LEE LLL LOS C UAR E 9,316 
Phosphate rocken eek eck deco ERE 69,175 
Manufactured: 
Nitrogenous, nitrogen content. PODER e 520, 000 
Phosphatic, P:Os content kk e 190,000 
Fluorspar, all grades“... 1,880 
Gem stones, excluding diamond: 
Agate (including chalcedony pebbles) )))) 508 
Emerald, crude--------------------------------- thousand carats. . 99 
Garnet... Ʒ à..!l... Lo o eMe mee kilograms. . 3,619 
UU ² ²⁵ ⁵ Ss a ĩ mE E thousand tons 1. 390 


See footnotes at end of table. 


Production of mineral commodities 


1970 


546, 654 
17 

e3 

20 
29,625 


15,997 
149,544 
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1971» 


9 
261,054 
10,766 
9,678 
118,569 


8,006 


84,867 


11,596 
248,586 
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Table 1.—India: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity ! 1969 1970 1971 v 
NONMET ALS— Continued 
Kyanite and related materials: 
OVS RUN em 66,285 118,998 84,041 
Silit ⁰ oh EE E 3, 946 4, 562 4,284 
%0ôöõõ⁰ AddddVAdddddddꝓdZddddddſſddſddddſſdãſãl 8 304,938 461, 672 517, 189 
„ %% ⁰y0yJJJJJJ4J4J4Jà4%½%n 8 295,508 354,291 299, 190 
Mie 
Crude (reported output total, actual production exceeds this quantity) 17, 626 15,300 14,400 
Processed: 5 
rr ete ae ͥ y 1,789 1,630 1,301 
Sellin 88 6, 686 6,313 7,465 
Condenser m·w ⅛0;ſ 252-24: 98e 8 107 12 
Ff ũ ⁰˙n].]. ; .mnmt ⁰=ovĩZg ydd CR ied Ed PLE 18,474 24, 876 23,017 
Pigments, natural mineral, ocher. ------------------------------------ 39,089 37,682 46,032 
Quartz and silica. aaa „„ thousand tons. . 392 266 285 
„XC cede om dd / do 6,380 5,588 5,790 
Stone, sand and gravel 
Calile REPRE TE 17,249 16,839 17,149 
Polen. 88 thousand tons 1,275 1,148 ,265 
Hime ³ y a E wc 0.... 22,512 23,801 24,539 
C ² / CER eee ER 728 632 736 
Sand, calcareouhn s thousand tons 891 996 1,022 
Sand. Others ˙oidſſ ͥ lE Mud sesto aM Ee EE do NA 788 1,151 
Talc, and related materials: 
PyrODhVHHB ß ß Lt a e ie 10, 912 13,725 10,258 
Steatite (soapsto nenn 176,580 154, 686 167,081 
Aiiellll ðQW-A.. e ccs ec 3,981 727 248 
ir ð Kd ⁰ cire 448 563 2,315 
MINERAL FUELS AND RELATED MATERIALS 
Carbon, black... eee ⅛ ³ÜWW»». k; Seu E iu e 25,000 96,287 e 88,000 
Bituminous.............-.. 2222222 2222222222222-.- thousand tons. . m 411 73,694 69,100 
II nuca e Re Ue do- 4, 188 3, 545 3, 698 
Coke: 
Coke oven and beehive „„ do.... 8,939 e 8,710 e 8,340 
ĩ ↄ”Wiꝛ1³˙·w¹m1q ͥ ⁰ . ,k; wd cce LED Oeics 64 e 74 e 74 
Other, ᷣ VVͥiun ee ee ee eee 8 do.... 4,126 4,000 e 3,555 
MOUS eae ots ͥͥ aa ae aaa do.... 18,129 12,784 11,969 
Gas, natural: 
Gross production --..million cubic feet. e 55,000 50,288 52,972 
Marketable production... _......._----- 2-2 eee do.... 25,744 23, 873 25,921 
Petroleum: 
Crude oll- -ssc ß EB a thousand 42-gallon barrels.. 51,726 52, 596 54,748 
Refinery products: 
Gasoline: 
r è do- 205 106 6 
ĩͤͤͤͤĩV˙ «i e do.... 18,855 13, 880 13, 728 
, ³⁰˙· AXA. ( 8 do 3,316 5,767 29.330 
% ³ÜW.¹Aſ 6g eui euaR iene do 20,505 24, 268 : 
Distillate fuel oõoil“è““è .d. do.... 35,678 36,074 37, 947 
Residual fuel fh! aa a do.... 21,087 20,841 27,047 
Ffir: y ⁰⁰ʒ eere eue do- 584 3, 083 4,245 
Qin C oe re i es te PP SENE do- 29,348 27,598 35. 723 
Refinery fuel and losses do.... 6,794 6,882 , 
Totals dui. curuli ³·⁰¹AÜAAAdAAATA n ML tat E do 131,367 138,499 142, 020 
e Estimate. P Preliminary. r Revised. NA Not available. 


! In addition to commodities listed, India also produces bromine, other clays (bentonite and fuller's earth), 
other varieties of gem stones (aquamarine, ruby, and spinel) uranium, and natural graphite, but production 


data are not available. 


? Data given are total crude production; includes directly salable crude as follows, in tons: 1969— 181,420; 
1970—204,117; 1971—209,727. Balance of output in each year is classified as “nonsalable crude"; material 
which requires benefication prior to sale. Processing of nonsalable crude resulted in the production of the 


following quantities of processed china clay in tons: 1969—102,336; 1970— 99,296; 1971— 92,002. 


3 Includes nitrogen content of nitrogen-phosphate fertilizers. 
* Includes phosphorus content of nitrogen-phosphate fertilizers. 


5 Actual production data not available; figures given are exports but are believed to closely approximate 


actual output in most years. 
6 Included with other gasoline. 
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TRADE 


India earned $2.13 billion from all of its 
exports in 1971, about 18 percent of which 
came from the exportation of ores, min- 
erals, and metals. India exported $377 mil- 
lion worth of ores, minerals and metals in 
1971, compared with $416 million in 1970. 
India spent about 27 percent of its total 
expenditure of $2.50 billion for imports in 


erals, metals, 


$541 million (revised) in 1970. 


Table 2.—India: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1970 
METALS 
Aluminum: 
Bauxió.- . rr ³ ſMꝙ ⁵ :. ³ AA kk kr 54, 651 
Metal, including alloys, all form „„ „ 1 10,775 
Grote“. e d cca LE 157,540 
Copper, metal including alloys, all form 14,456 
Iron and steel: 
Iron ore and concentratXn1uMũ‚dũ¶dũ·d·· LL LLL ee thousand tons.. 20,425 
Pig iron and sponge iron.___-.....--....---.---------------------..-- do.... 484 
Ferroalloys: 
Ferromangan esse „„ 95,347 
F ³⁰¹w¹]mm ³oAAA ³⁰·wr mw uet 3, 529 
Fe ͥ ⁰ʒ ⁰ʒ 8,602 
J ͥ ͥͥͥTPPPTſVT0dVPT—T0TꝙVh.üſſAC0VTPVTꝙV᷑TTTTTT&Wf!!!:: : TUNER MES r 635 
Iron and steel scrassssszzzzz LLL LLL l lll ee thousand tons 332 
Steel ingots and semimanufactures.---------------------------------- do.... 707 
Lead, including alloys, all form—ꝓa 2. 2 2. ccc lll Ll Lll LL eee 182 
Manganese ore and concentrate LL LLL LL LLL LLL lll. thousand tons.. 1,589 
[0 MEME" TH" IMP Mn 
Tin, including alloys, all form long tons. 1 1,173 
Titanium, ore and concentrate (ilmenite) ............. 22-2222 eee 64,858 
Vanadium, ore and concentrate. |... 2222 kkkk „„ „„ 2 
Zinc, including alloys, all formwmmwꝓçnwnmꝛ It 1 68 
NONMETALS 
Abrasives, natural, tripoli earth and merh 38 
ABDORLOS aria «²] : «˙i² ca uL Lu ER ⁰ͥ⁰yꝓagͥ x 52 
F 25-2 aap a y ß 88 21, 089 
Bentonite ö ĩ·iſẽh]⁰ ⁰ ⁰ͤ˙m˙lↄ ff dad è d k 8 r 1,461 
¶ .... %⁵² ydyddddddſſſdddũ wt ß mp 126, 253 
Ü ²⁰¹ͥ˙ i.. ͥ ͥ ff y mt Ed ur e oa oe r 28 
Clays: 
Wire Clay occ eh et es oe ctu M DLL ce o Me s Mays oe 10 
Fee ³ðſ//ſſ/ ͥͥ ⁰⁰yd. y oe er Siete eee 102 
^r) itr MENS ODE E E Oh cc wer EPOR DONEC E EE qM No ee 207 
%%%%%%%%%%)))%ꝓd!. x ⁊ dd ĩ d LE. LE: 259 
êù TſſGGſſſſſſſſſſuſyfſ½////ddddddfũͥͤ y r eR E) ed 9, 600 
CCCC%§öô§öÜ1E-ͥ jj ⁵ ³ f ³W ͥ⁰ͥꝗqay d y ᷣͤ . A zd 
Kyanite and related materials: 
Kyvanig- oso cuc ccc ad a ese cu ð ð y E de utt ALL UM cL 68,024 
S sleeve ·ð².0mm... ⁰ðꝙʒyꝗagme Lt t p 1,937 
CöC˙Ä — ᷣdͥ ⁰ .. M LL y ß EE r 298 
IT % ⁰˙¹¹ !M UT mt ß t 32,872 
Mica, “ile 7 %•ͤ1ͤ5k ð· / z; . . a r 26,941 
N e ß ß e EL a decet 1,047 
S8 dſdſdſſͥ ͥ⁰⁰ꝗyd S thousand tons 196 
Sne, sand and gravel: 
Building stone, not further identified... . --------------------=-----2-------- 10,179 
Gravel... d ³˙Ü¹61?u rc are yd y P d tUm E d UN 1, 988 
/ ls e ho kc Neat y AE gen ud 108 
Sand, including natural quaretetteieiK K „ 6,602 
Tale and related materials, steatite. . e 18,998 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen 3,235 
h a a a poten thousand tons 529 
Petroleum refinery products: 
Gasoline and naphtha......................-..--- thousand 42-gallon barrels. . 8,138 
Distillate fuel f do- 348 
1; ͤ- ͤ0=;;: ·yddddddddddĩñ?ĩ?%3; a E do 62 
7)%/%CGöοÄĩ15E5— ꝗ ˙ ⅛ ! UL A d E EE do 3, 548 
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1971 on ores, minerals, metals, and crude 
petroleum. Indian imports of ores, min- 
and crude petroleum were 
valued at 5667 million in 1971, up from 


Iron ore accounted for 38.8 percent of 
the total value of ores, minerals, and met- 
als exported in 1971, making it the most 


1971 


r Revised. 
1 Excludes scrap, if any, which is given subsequently as part of an aggregate of nonferrous metal scrap. 
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Table 3.—India: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1970 1971 
METALS 
Aluminum, metal, all forms —T ces les r 8,988 82,354 
Antimony: 

Ore and concentrate + ce „ł„ꝶi eee ee 637 868 

Metal, all forf rms Ü ?, 2 207 
Arsenic: l ³⁰w ⁰ddddd ( Lue i iue 4 9 
Copper, metal and alloys, all forma 50,005 56, 253 
Iron and steel: 

Pig iron, sponge iron and powder_.__.....---.-.--...---.---------.--------- 201 2 

Ferroalloys: 

, ß . e t EL 1, 133 16 
Ferromolybdenuuumummmmnununmunununmnnun „„ r 194 263 
Ferro, r 233 121 
Ferse,, ee eee et eee some imd 77 2, 600 
Fit ³ dd ede du Me eee r 199 75 
!( ˙òͤ˙ ů f) ̃ũↄñ— .,. yd r 261 145 
fc mM EE CAE na r 2,097 3,2 

Steel ingots and semimanufactures. ........... 22 LLL. LLL LLL LL eee r 606,881 1,020,348 

Ore and concentratteXhõk LLL Ll 22222222 222222222.2.22.22.- 101 49 

Metal, including alloys, all formunnuuuIͤ üꝓꝛ üp 2. 2.22.22. 22.222222 c 222 22l2.2- 39,571 41,387 
MahganesBOTO. ⁵ð;ͤ ee ieee u ¾ . EA ELE lE „727 3,846 
Nickel: 

Metal and alloys, all forms... mn „„ 2,492 3,558 
Platinum, métal... ³ U d aa a ee a troy ounces.. 4,340 11,574 
% GGGGſGſ ee ͥ ⁰5% ] Ä ; é ee lees do 87,551 31, 636 
Tin, metal and alloys, all form „„ „„ long tons 2, 406 , 856 
Tungsten ene ¾ ↄ õ r 268 325 

inc: 

Ore and concentrate... ³oð¹. q ! y y SE 47,001 84,394 

Metal, including alloys, all forms__.......___-..--.---------.-----.---------- 73,947 96,813 

NONMET ALS 
Abrasives, natural, tripoli eartggggggggg „„ „ 12,177 1,491 
JJ Tf ͤ LE Mc O EN es E E 39, 693 45,174 
Poron materials . ³ d r 18,654 9,169 
ays: 

Balleláv-..oc2soDecuiuUueseD ens Ud oe eee eee 8 451 1,845 

P ꝰ⅛²˙ usse wells d y EE LE 5 

FT ͤͥ ¼ ⁰⁵ↄꝓ . ³· ¹üp uous 8 4 Sa 

FUIIlIIllllllllllhllwww; nS ut aS ee es ws r 28 17 

i ß ß Spt ccd a Neate er Dus 1,295 955 

; ³⁰ 0 m IER CR ¾ dd E CRM MEUS 105 769 
Diamond: 

Gol. iue 00h. ³ꝛ· w. eee ⁊ꝛ d Mate LA value, thousands. $26,579 $28,044 

A ecc ee ta 8 thousand metric carats.. 205 8 
Diatomaceous earth (kieselguhrrnn )))) r 125 
Fertilizer materials, crude: 

Nitrogenous, sodium nitrate. |... 2.222222 22 L Llc cllc 22 L2 2222 22222222222 r 2,025 3,015 

Phosphate rock... .... 22222 et ee ee 8 thousand tons 925 697 
Fluorspar and cryolite: 

CES ONGC e : . Ea La t 2,801 765 

ene, M eee ae p ß ae eta EE 11,733 14,055 
F ˙ Vn]½3æ : dme eee Soe = d 1, 504 921 
Gypsum and plassee0“Efeeeesesesess. ³ð asi ssec eee 5 5 

AHeBlLB EN E LE ep en hs he on ded K y eae cad 8 59 52 
Mineral pigments: 

CCG a ee he eo es 2,124 1,418 

Other (earth , oe te et ete y ee dis d iE cuu A oe 680 4 
Stone, sand and gravel: 

Ala Dase Ü ˙ ˙ꝛ—ꝛͥ%‚ Skier he aA A kk v a eis, a 17 84 

Building stone, not further specifidde cc LL LLL Lll eee ee 2 E 

GRAVE) 552 ee eee Oe ee ]ð³QA ⅛ͤ y mt Mi ELE cef 44 is 

III ⁰ eoa yd yy yy iiL eh E r6 4 

Marblg: canc Cen ⁵] “1 Reet ] . y y y y mue ed 10 8 

Sand, h/ ͥõ⁰ kd ⁰ydydp; y r 7 
S ³ÜWi ͤ - mK--. ] ẽ %. wr... ˙•mß...,. md ðé v C ei. 558,513 441, 270 

MINERAL FUELS AND RELAT ED MATERIALS 
Asphalt- natural... ⁵˙ͥ5ã ³ꝶ0m . ma vau e LE Lm. tm. 1, 137 499 
Gas, ilfe 782 188 
e . tL LE e M E 8,091 4,876 
Petroleum: 

rr ³·»¹ð¹Uy ꝛ mA ꝛ a eee ec ee thousand 42-gallon barrels... 86, 557 92 , 667 

Refinery products: 

Aviation gasolinkkkkk 2 do 432 450 
Kerosine and jet fuelll!ll eee do- 2, 846 4,868 
Residual fuel oil... 2 222222222222 LLL eee do.... 2,494 6,036 
lll ³ðWA-CußA y ð e iL tU do 2,290 1,130 

J///%C˙%Üũ . PRESE . ] y . ae ae eae ae ery do- 8,062 12,479 
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important export. Next in importance was 
iron and steel, which accounted for 18.3 
percent of the total; then diamond, 11.2 
percent; mica, 5.8 percent; and pig and 
cast iron, 5.6 percent. Iron and steel was 
by far the most important import, account- 
ing for 36.1 percent of the total value of 
ores, minerals, metals, and crude petroleum 
imported. Other important imports were 
crude petroleum, with 25.7 percent of the 
total value, copper metal and alloys with 
10.4 percent, zinc with 4.6 percent, and gem 
diamond with 4.2 percent. 

Definite data on India's principal trading 
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partners in the total flow of mineral com- 
modities were not available. Japan was the 
most important destination for exports, 
probably accounting for over 35 percent of 
the total. Other important destinations in- 
cluded the U.S.S.R., Belgium, the United 
States, the Arab Republic of Egypt, and 
Hong Kong, not necessarily in that order. 
The import situation is less clear; the 
major sources of India's imports were Iran 
(crude petroleum), the United Kingdom, 
Japan, the United States, Zambia, and Bel- 
gium, not necessarily in that order. 


COMMODITY REVIEW 


METALS 


Aluminum and Bauxite.—Indian bauxite 
production increased again in 1971 as did 
production of aluminum metal. Exports 
and imports were minor, with the exception 
of aluminum metal imports. India imported 
32,354 tons of aluminum metal, mostly 
ingot, worth $18.1 million in 1971, 42 
percent of the total coming from Canada, 
39 percent from the United States, and the 
balance from other nations. 

India produced 1,437,000 tons of bauxite 
in 1971, with Bihar providing 38 percent 
of this total, Maharashtra providing 19 


percent, Madhya Pradesh and Gujarat each 
providing 15 percent, and the other States 
and territories supplying the balance. 
Bauxite exports rose in 1971 to 61,288 tons 
worth $1.08 million, of which 24,327 tons 
went to Japan, 21,176 tons to Czechoslo- 
vakia, 12,985 tons to Italy, and the balance 
to other destinations. India consumed 1.38 
million tons of bauxite in 1971, 1.07 million 
tons of which were used in the manufacture 
of alumina and aluminum metal. 

The following tabulation shows the pro- 
duction and capacity of the Indian alu- 
minum industry: 


Thousand metric tons 


Company, plant, and location of plant 1971 1973 1975 
Proposed Proposed 
Output Capacity capacity capacity 
Aluminium Corp. of India Ltd: Asansol, West Bengal 8 9 12 12 
Bharat Aluminium Co. Ltd.: 
Koyna, Maharashtra oe bc ds 50 
Korba, Madhya Pradesh... .................- 22. l.l... D. EE 100 100 
Hindustan Aluminium Corp. Ltd.: Renukoot, Uttar Pradesh... 78 80 100 120 
Indian Aluminium Co. Ltd.: 
Alwaye, Korda os tinea ene "m FF 17 16 16 16 
Belgaum, Mysore ũ 2222222222222. 38 40 40 60 
Hirakud, Orisa aa 25 20 20 20 
Madras Aluminium Co. Ltd.: Mettur, Tamil Naduu 13 13 25 25 
JJ Ü ²˙˙üànͥͥͥͥͥͥͥͥͥ » ]» ͥ ͥ A 179 178 313 408 
Apparent consumption of aluminum worth $1,527,117 in 1971, 505 tons of which 


jumped to 204,300 tons in 1971, compared 
with an estimated demand for 233,000 tons 
in 1971. The Planning Commission esti- 
mates that demand will reach 273,000 tons 
in 1973 and 313,000 tons in 1975. 
Antimony.—India produces no antimony 
ore, and therefore relies entirely on im- 
ports of ores and concentrates together 
with a small quantity of metal. India im- 
ported 868 tons of antimony concentrates 


came from Bolivia, 248 tons from Peru, and 
the balance from other sources, India's sole 
importer and processor of antimony ore 
and concentrates is the privately owned 
Star Refinery (P) Ltd. of Bombay. This 
refinery produced at only 60 percent of its 
1,000-ton capacity in 1971. The Planning 
Commission estimates that demand for 
antimony in 1971 was 1,100 tons of metal. 
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Beryl.— Indian production of beryl seems 
to have declined to an insignificant level; 
more detailed information is not available 
because the Government classifies beryl as a 
strategic mineral and hence releases little 
information about it. There do not seem to 
have been any exportable beryl surpluses 
for several years. Although reserves are 
large, the Government has apparently either 
deemphasized or made poor progress in 
implementing its previously announced 
beryl exploitation incentive scheme. The 
decline in production and exports may 
also be related to maintenance of the 
Government-controlled beryl price at an 
uneconomic level. 


Chromite.—Chromite production in 1971 
was 261,054 tons worth $2.5 million, as com- 
pared to 273,679 tons worth $2.1 million in 
1970. Japan took all of the 1971 exports 
of 95,765 tons of chromite valued at $2.8 
million. Of the total chromite exported, 
53,800 tons graded 48 to 56 percent Cr203, 
14,200 tons graded 38 to 48 percent Cr203, 
and 27,765 tons graded below 38 percent 
CrzOg. India also exported 4,196 tons of 
ferrochrome worth $1,660,916; 52 percent 
of this quantity went to the United States, 
16 percent each to West Germany and 
Austria, and the remaining 16 percent to 
other nations. The Government’s Planning 
Commission estimates that India’s demand 
for chromite will be 300,000 tons in 1973, 
110,000 tons of this total for metallurgical 
uses, 50,000 tons for use in refractories, 
40,000 tons for chemical and other uses, 
and the remaining 100,000 tons for export. 


Copper.—The Planning Commission esti- 
mates that the demand for copper in 1971 
was 103,700 tons. The Indian Copper Corp., 
the only domestic producer, met a small 
part of this demand. Their new and larger 
flash smelter was placed on trial production 
on December 31, 1971. India met most of 
its demand by importing 54,389 tons of 
copper metal valued at $65.7 million. Of 
this, 20,283 tons came from Zambia, 19,651 
tons from the United States, and the bal- 
ance from other sources. Indian Govern- 


ment agencies now estimate that India’s . 


copper reserves total 306 million tons of 
ore averaging about 1.4 percent copper. 
Of this total, 91 million tons of ore are 
proved, 139 million tons are indicated, and 
76 million are inferred. The State of Bihar 
has 45 percent of the total reserves, Rajas- 
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than has 38 percent, and other States have 
the balance. | 

Gold.—Indian gold production rose in 
1971 because both of the public sector pro- 
ducers were able to increase production. 
Kolar Gold Mining Undertaking reported 
an increase from 360,528 tons of ore con- 
taining 0.17 troy ounce of gold per ton in 
1970 to 390,655 tons containing 0.19 troy 
ounce of gold per ton in 1971. Production 
of Hutti Gold Mines Co. increased from 
160,918 tons of ore containing 0.26 troy 
ounce of gold per ton in 1970 to 178,050 
tons containing 0.25 troy ounce of gold 
per ton in 1971. 

The Kolar Gold Mining Undertaking 
stated that its operating costs were $8.0 
million and its gross receipts from the sale 
of gold to the Government were $2.3 mil- 
lion during fiscal year 1970-71. Similar 
data for Hutti Gold Mines Co. are not 
available, but it is most probable that it 
operated at a loss too. 

Indian gold production is only a fraction 
of demand, which is probably about 300 
tons per year in India. Recycled domestic 
gold scrap meets about one-third of the 
demand, with the balance being filled by 
gold smuggled into the country from Per- 
sian Gulf States such as Dubai. 

Ilmenite, Rutile, and Monazite.—The 
Government-owned Indian Rare Earths, 
Ltd., expanded the capacity of both of its 
mineral sand benefication plants in 1971. 
Its plant at Manavalakurichi now has a 
annual capacity of 60,000 tons of ilmenite, 
5,335 tons of zircon, 4,443 tons of mona- 
zite, 2,225 tons of garnet, and 1,186 tons 
of rutile. Its new plant at Chavara, now 
reported to be onstream, has an annual 
capacity of 100,000 tons of ilmenite, 7,000 
tons of zircon, 585 tons of monazite, 5,850 
tons of rutile, and 4,100 tons of sillimanite. 

Indian Rare Earths, Ltd. also has a proc- 
essing plant at Alwaye, Kerala, which 
treated about 3,800 tons of monazite during 
1971 to produce various rare-earth chemi- 
cals. 

Iron Ore.—India’s iron ore production 
increased in 1971 over 1970, with none of 
the growth spilling over into exports. The 
Union Territory of Goa supplied 29.8 per- 
cent of the total 1971 iron ore production, 
Madhya Pradesh supplied 22.4 percent, 
Orissa supplied 19.6 percent, Bihar sup- 
plied 15.0 percent, Mysore supplied 10.8 
percent, and other States supplied the re- 
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maining 2.4 percent. Domestic consump- 
tion of iron ore was 10.7 million tons in 
1971. Normal consumer stocks and stocks 
assembled in anticipation of the opening 
of the Bokaro steel plant totaled 1.2 million 
tons. India exported 20.38 million tons of 
iron ore worth $146 million in 1971, giving 
an average value per ton of $7.18 in 1971. 
Table 4 shows iron ore exports by destina- 
tion. The private sector operators of Goa 
exported 51 percent of the total, while the 
Government's Minerals and Metals Trading 
Corp. (MMTC) exported the balance. Of 
the 20.38 million tons of iron ore exported, 
10.35 million tons left from the port of 
Marmagao, 4.60 million tons from Visakha- 
patnam, 1.90 million tons from Madras, 
1.81 million tons from Paradip, and the 
balance from other ports. 

Operating iron ore mines totaled 299 
in 1971, all open pit, of which 11 were 
captive mines. Thirty mines produced over 
100,000 tons in 1971. 

There were no significant new iron ore 
developments in 1971. 

Iron and Steel.—Indian production of pig 
iron and steel declined again in 1971; pro- 
duction of several of the more important 
ferroalloys also declined. The main excep- 
tions were ferrosilicon, which rose from 
27,590 tons in 1970 to 28,160 tons in 1971, 
and also ferromolybdenum, which rose from 
129 tons; in 1970 to 255 tons in 1971. 

A significant increase in imports com- 
bined with a decrease in exports made 
India even more of a net importer of 
ferrous:metals (iron, steel, scrap, and ferro- 
alloys) in terms of value in 1971 than it 
was in 1970. Imports of ferrous metals 
exceeded exports by 5141.3 million in 1971, 
while imports of ferrous metals exceeded 
exports: by: only $31.6 million (revised) in 
1970. The Government encouraged in- 


Table 4 - India: Exports of iron ore 
‘(Million metric tons) 


Destination 1970 1971 

Belgium. . ....................- 0.35 0.27 
Czechoslovakia. ...............- 72 68 

any: 

// 04 ao 
West- % ͤ K ðͤ Sewn 211 ld 
Hun oco nes 112 .10 
P s he Se ee 16:47 16.79 
Poland... lu: Soe ˙2ĩ3 .98 .98 
Romania 1. 54 1.38 
Yugoslavia 20 20 
i o c on o Less -50 58 
// eee 20.43 20.38 
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creased imports by issuing additional im- 
port licenses and removing some restric- 
tions on imports, while putting restrictions 
on exports at the same time. 

In spite of the fact that the large in- 
crease in net imports of steel more than 
offset the small decline in its production, 
steel was again in short supply in 1971. 
However, the shortage was not as serious 
as in 1970, although production was less 
than apparent consumption and both were 
less than the domestic demand for finished 
steel. Production of finished steel supplied 
about 84 percent of apparent consumption, 
and only 79 percent of the projected domes- 
tic demand in 1971. Given this need for 
more steel, the domestic industry was only 
able to produce steel ingot at a rate slightly 
more than 65 percent of 1970-71 plant 
capacity. The small decline in rate of 
utilization of plant capacity from 1970 to 
1971 can be broken down to show little 
change at most plants, a small decline at 
the plant of Indian Iron and Steel Co. 
(IISCO), and a large decline at Rourkela 
which reflected several months of curtailed 
production caused by the collapse of the 
melting shop roof in July 1971. 

The Government has taken several other 
steps to further relieve the steel shortage 
besides greatly expanding net imports of 
steel. The Government has followed through 
on last year's decision to give high priority 
to the licensing of additional electric fur- 
nace continuous casting plants with capac- 
ities of about 50,000 tons. It has issued 19 
licenses so far for plants with a total ca- 
pacity of 950,800 tons of mild steel ingot. 
One such plant went on-stream in October 
1971, although its licensing predates the 
recent rise in priority. Another plant also 
began production recently, although it is 
using conventional methods until its con- 
tinuous-casting equipment can be installed. 
Also helping to mitigate the steel shortage 
will be the long-delayed startup of the first 
blast furnace of the new Bokaro plant, 
possibly in 1972. The first stage of the 
Bokaro steel plant has a capacity of 1.7 
million tons of raw steel. The Government 
now seems to be more interested in ex- 
panding the capacity of the existing larger 
plants rather than in building new plants. 
None of the existing plants are yet operat- 
ing above their 1970-1971 capacities, al- 
though the commissioning of a 600,000-ton- 
per-year blast furnace at the Bhilai plant 
in late July gives some grounds for hope 
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that this may not be true too much longer. 
The Government has also set up a holding 
company for steel and such associated in- 
dustries as coking coal, iron ore, and refrac- 
tories. The holding company will own all 
the shares of the public sector corporations, 
plus the Government shares in private sec- 
tor firms. The Government holds 40 per- 
cent of the equity of the Tata Iron and 
Steel Co. (TISCO) and 49 percent of 
IISCO. The holding company will oversee, 
plan, and coordinate operations, although 
the present management structure will pre- 
sumably remain intact. It remains to be 
seen whether the holding company will 
improve the situation or simply add an- 
other layer of bureaucracy. The Govern- 
ment does seem to have had some success 
in streamlining its steel distribution policy; 
it claims that over 90 percent of production 
now goes directly from producer to final 
consumer. Thus it seems that the Govern- 
ment has been able to make some progress 
in relieving the steel shortage, although 
some of the measures taken will require at 
least several years to have an effect. 

Lead and Zinc.—Only one lead-zinc mine 
operated in India in 1971, the Zawar mine 
in Rajasthan, and India imported most of 
its lead-zinc supply. 

The Zawar mine produced 293,536 tons 
of ore containing 0.58 percent Pb and 3.5 
percent Zn in 1971. Production of lead con- 
centrates was 4,043 tons in 1971, compared 
with 3,880 tons in 1970. Production of zinc 
concentrates totaled 15,397 tons in 1971, 
compared with 15,888 tons in 1970. 

India imported 34,394 tons of zinc con- 
centrates having a value of $3.6 million in 
1971, of which 11,835 tons came from Can- 
ada, 10,867 tons from Australia, 10,608 tons 
from Bolivia, and 1,084 tons from Peru. 
Imports of zinc metal and alloys, mostly 
zinc or spelter, totaled 96,813 tons in 1971, 
21,436 tons of which arrived from Australia, 
20,614 tons from Canada, 15,318 tons from 
Japan, 13,368 tons from the U.S.S.R., and 
the balance from other sources. 

Zinc supply (including imports) more 
than met demand in 1971, for the first 
time in recent years. Zinc supply totaled 
118,050 tons while demand was 117,500 
tons. 

As in previous years, India did not have 
enough lead to meet its needs. India's only 
lead smelter, located at Tundoo, produced 
1,549 tons of lead while using only 29 per- 
cent of capacity. India imported 41,387 
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tons of lead metal worth $12.0 million in 
1971, of which 16,921 tons originated in 
Australia, 13,822 tons in Canada, 8,253 tons 
in Burma, and the balance in other coun- 
tries. The available lead supply was in- 
sufficient to meet an estimated lead demand 
of 80,500 tons. 

The two Indian zinc smelters produced 
zinc at about 56 percent of capacity. The 
Hindustan Zinc Ltd. smelter at Debari, 
which has a capacity of 18,000 tons per 
year, produced 11,000 tons of zinc in 1971. 
The Cominco Binani Zinc Ltd. smelter at 
Alwaye, which has a capacity of 20,000 tons 
per year, only produced 10,267 tons of zinc 
in 1971. 

Attempts to expand mine production did 
not go well, but some progress was made 
on smelter expansion. The plan to expand 
production at the Zawar mine now envi- 
sions a production level of 2,000 tons per 
day rather than the original 3,000 tons per 
day. (Present production level is 800 tons 
per day). At the same time, the completion 
date was moved to the end of 1972. The 
planned expansion to double capacity at 
the Debari zinc smelter seems to be on 
schedule. Plans to double the capacity of 
the Alwaye zinc smelter have received Gov- 
ernment approval. The Government also 
approved the plans mentioned in last year’s 
chapter for a public sector zinc smelter at 
Visakhapatnam. 

Manganese.—Production of manganese 
ore in 1971 was larger than in 1970, al- 
though the quantity exported was less. The 
State of Orissa supplied 26 percent of 
India’s 1971 production of manganese ore, 
Mysore also supplied 26 percent, and sev- 
eral other States supplied the remainder. 
Work by the Geological Survey of India 
and the Indian Bureau of Mines has led 
to the estimation of new figures for manga- 
nese ore reserves; the all-India total for 
reserves of measured and inferred ore is 
now 106.0 million metric tons. During 
1971 a total of 313 mines operated; of 
these, 293 were in the private sector and 
the balance were Government-owned. Ex- 
ports of manganese ore by type and destina- 
tion are shown in table 5. The domestic 
consumption of 784,000 metric tons in 1971 
was larger than that of 1970, which was 
only 748,600 tons. Of the total 784,000 tons 


4 Balasundaram, M. S. A Review of the Reserves 


and Demand Pattern of Iron, Manganese and 
Chromite Ores in India. The Eastern Metals Re- 
view (Calcutta), v. 25, Annual Number, April 
1972, pp. 39-49. 
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in 1971, 400,000 tons went into making 
ferromanganese, 375,000 tons was consumed 
in iron and steel production, with the re- 
mainder being mostly used by battery 
producers. 


Table 5.—India: Exports of Manganese 
ore, by destination 
(Thousand metric tons) 


Destination 1970 1971 
Belgium 32 43 
Canada Ls 40 
Czechoslovakia 51 34 
ee, 2: n cL 11 15 
Ii K 8 17 (1 
Japans 3 ne cech ce EE 1,230 1,081 
Korea, South.......... Ll. s.c. n 
Netherlands 96 - 
e . oec 72 29 
United Kingdom 5 4 
United States 68 17 
Ä ⁰˙·üi ² mag ] ꝛ A LAE 10 4 

ei ae etc wel er 1,590 1,285 


! Less than 4 unit. 
? Data may not add to totals shown because of 
independent rounding. 


Uranium.—The Government of India has 
been doing intensive exploration in the 
Narwapahar and Bhatin areas of Bihar 
State, and has also becn exploring in parts 
of the States of Madhya Pradesh, Uttar 
Pradesh, and Himachal Pradesh. The 
Atomic Energy Department claims that 
"reasonably assured resources" are now 
over 33,000 tons of uranium oxide. This is 
a fortuitous discovery, because previously 
known reserves were estimated to be ca- 
pable of generating less than one-quarter 
of the nuclear power needed by the year 
2000. 


NONMETALS 


Cement.—Supply and demand were again 
in overall balance in 1971, although there 
were frequent delivery delays and local 
shortages. Production in 1971 rose to 14.9 
million tons, which paralleled the rise in 
consumption to 14.6 million tons. Exports 
rose to 196,641 tons valued at $3.0 million, 
88,900 tons of which went to Muscat, 59,383 
tons to Nepal, 31,600 tons to Ceylon, and 
the balance to other destinations. Yearend 
stocks totaled 300,000 tons in 1971. Installed 
cement production capacity increased to 
18.3 million tons as of the end of 1971. 

Fluorspar.—India’s production of mine- 
run fluorspar in 1971 was a disappointing 
2,906 tons worth $300,000. This resulted 
from the sole producer in Gujarat having 
materials-handling problems and a lack of 
funds needed to purchase modern mining 
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equipment. Also contributing was the al- 
most total lack of progress in the construc- 
tion of another fluorspar beneficiation plant 
in Rajasthan. India met the deficiency by 
importing 14,055 tons of fluorspar worth 
$1,378,845, with 9,355 tons of this coming 
from Italy. The Planning Commission esti- 
mates that consumption was 13,400 tons in 
1971, of which 10,000 tons went into chem- 
ical uses, 2,100 tons was used in iron and 
steel production, and the balance went into 
other uses. They estimate that consumption 
will be 49,300 tons in 1978. 


Gypsum.—Indian production of gypsum 
in 1971 balanced consumption and rose to 
1,070,021 tons worth $1.5 million, with 89 
percent of this quantity coming from Rajas- 
than. About 80 percent of the production 
was fertilizer-grade gypsum averaging 80 to 
85 percent CaSO, 2H2O. India consumed 
1.1 million tons of gypsum in 1971; ferti- 
lizer manufacture (at Sindri) took 600,000 
tons of this, cement manufacture took 457,- 
000 tons and the balance of 13,000 tons 
found other uses. The Government’s Plan- 
ning Commission foresees a gypsum con- 
sumption of 1.9 million tons in 1983, with 
1.3 million tons of this going to the cement 
industry and with almost all the balance 
going to the fertilizer industry. It appears 
that the Sindri plant will continue to use 
gypsum for a number of years before switch- 
ing to a pyrite feed. 


Kyanite and Sillimanite.—While India is 
a major producer of kyanite on a world 
basis, the first attempt to evaluate reserves 
more precisely was made in 1971. Prelim- 
inary results suggest that indicated and in- 
ferred reserves of kyanite total 3.79 million 
tons. Indian production of kyanite in 1971 
dropped to 84,041 tons valued at $2.7 mil- 
lion, with about 69 percent of the output 
coming from Bihar, 30 percent from Maha- 
rashtra, and the balance from Mysore and 
Orissa. Stocks at the beginning of 1971 
were 16,715 tons (revised), domestic con- 
sumption was about 56,000 tons, and year- 
end stocks were 19,200 tons. India exported 
45,553 tons of kyanite worth $2.7 million 
in 1971, of which 11,430 tons went to the 
United Kingdom, 7,105 tons to West Ger- 
many, 6,565 tons to Italy, 4,748 tons to 
Japan, and the balance to other nations, 
mostly European. 

Indian production of sillimanite in 1971 
also dropped, in this instance to 4,284 tons, 
with Meghalaya (formerly part of Assam) 
accounting for 82 percent of the total out- 
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put; Kerala accounted for almost 10 per- 
cent, and the balance came from other 
States. The Indian refractories industry 
consumed about 2,300 tons of sillimanite in 
1971, asbestos products manufacturers used 
about 200 tons, and glass manufacturers 
used 32 tons. India exported 1,752 tons of 
sillimanite worth $141,148, of which, 955 
tons went to West Germany, 541 tons to 
Japan, and the balance to other nations. 

Limestone.—India produced 24.5 million 
tons of limestone worth $28.2 million in 
1971. In addition, village workmen mine 
significant but unknown quantities of lime- 
stone each year for village-oriented require- 
ments. Domestic consumption equalled the 
production of 24.5 million tons; of this 
total, 19.0 million tons of limestone were 
used by the cement industry, 3.2 million 
tons by the iron and steel industry, and 
the balance by other industries. The Plan- 
ning Commission estimates that demand 
will be 31.6 million tons in 1973 (24.0 mil- 
lion tons for cement alone) and 50.1 million 
tons in 1978 (36.7 million tons for cement) . 

Although India’s total reserves of lime- 
stone are unknown, the Government has 
set aside reserves of 18.6 billion tons for 
use by the cement and iron and steel indus- 
tries. Of this quantity, 13.1 billion tons are 
located in Andhra Pradesh, and the balance 
is scattered among several other States. 

Magnesite.—The decline in magnesite 
production in 1971 to 299,190 tons worth 
$1.1 million was reportedly caused by labor 
difficulties in the mines of Tamil Nadu. 
Tamil Nadu accounted for 97 percent of 
the total production. India consumed 
274,250 tons of magnesite in 1971, 270,000 
tons of this as refractories (lightly calcined 
and dead-burned). India does not produce 
any magnesium metal, although a Council 
of Scientific Research committee has recom- 
mended that it do so. India imported 389 
tons of magnesium metal in 1971. 

Newly revised figures show Indian mag- 
nesite reserves to be 79.8 million tons, The 
Salem District of Tamil Nadu accounts for 
43.4 million tons of this total, and the 
Almora District of Uttar Pradesh accounts 
for most of the remainder. The Tamil 
Nadu reserves have a grade of 43.0 per- 
cent magnesium oxide. 

Mica.—Indian production of all kinds 
of mica, as measured by exports, declined 
in quantity while it rose in value in 1971, 
and India maintained its status as a major 
world producer of mica. Domestic con- 
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sumption of mica totaled 8,000 tons, of 
which 6,760 tons were used in refractories, 
500 tons in electrodes, 375 tons in rubber, 
and the balance in other uses. However, 
India exported most of its mica production; 
table 6 shows the amount of mica exported, 
by type. The mica exported in 1971 had a 
total value of $21.7 million, compared with 
$22.1 million in 1970. Of the total value of 
$21.7 million for all types of mica exported 
in 1971, $9.7 million was in the form of 
blocks, $6.7 million as splittings, $1.5 
million as films, $1.5 million as washer 
and disks, and the balance as other types. 
Of this total $6.6 million went to the 
U.S.S.R., $3.4 million to the United States, 
$2.1 million to Japan, $1.5 million to 
Poland, $1.4 million to the United King- 
dom, and the balance to other destinations. 

Mica production was reported by 451 
mines in 1971, and 100 mines claimed pro- 
duction of more than 50 tons. 

The Government announced that mica 
exports in the future would be made only 
through the Government-owned MMTC, 
starting in January 1972. In an effort to 
minimize the concern of the foreign buyers, 
the MMTC later announced that they 
would consider requests from private mica 
exporters to negotiate sales directly, but 
only on behalf of MMTC. 

Nitrogen.—India produced 830,000 tons 
N content of nitrogenous fertilizer ma- 
terias in the Indian fiscal year which 
ended March 31, 1971. Since India con- 
sumed about 1.2 million tons N content of 
nitrogen fertilizer in the same period, the 
balance of 428,000 tons N content was met 
from imports. Estimating on the basis of 
plant capacity and in terms of nitrogen 
content, about 54 percent of the nitrogen 
fertilizer produced was urea, about 17 per- 
cent was ammonium sulfate, and the bal- 
ance was other solid fertilizer materials. 

The raw material for about 70 percent of 
Indian production of nitrogen fertilizers 


Table 6.—India: Mica exports, by type 


(Metric tons) 
Type 1970 1971 
/§;—v tcs euis 1,630 1,301 
III; ee ee pT 3 123 

Cut condenser film and plate 138 21 
Cut sheet and strip 21 84 
Washer and disc.............- 119 . 186 
Splittings gs 6,31 6,025 
Scrap and waste 14,972 18,105 
Powder o˙r⅛ʒrꝛ ou 8 8,616 8,140 
Micanite and builtup mica 10 21 

rr AA 26,942 28,875 
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is locally produced naphtha, with the re- 
maining 30 percent being such domestic 
inputs as coke oven gas, natural gas, electric 
power, and lignite. However, Indian naph- 
tha-producing refineries took about 66 
percent of their feed from foreign sources. 
Therefore, only about 54 percent of the 
raw material for nitrogen fertilizers is ulti- 
mately of domestic origin. The naphtha 
supply-demand projections of the Indian 
Institute of Petroleum indicate that the 
domestic portion of the raw material input 
for nitrogen fertilizers will be further 
diluted as the present surplus of locally 
produced naphtha becomes a shortage in 
the next few years, a shortage that might 
lead to direct imports of naphtha. How- 
ever, the Government is planning some new 
nitrogen fertilizer plants that would use 
raw materials other than naphtha. 

Most of this Government-planned nitro- 
gen fertilizer capacity would be in plants 
using coal as a raw material. The Govern- 
ment-owned Fertilizer Corp. of India is 
planning and building three urea fertilizer 
plants, each with a capacity of 228,000 tons 
N content and each costing $127 million. 
They would use surplus low-grade coal. 
Two of the plants, located near collieries at 
Talcher in Orissa and at Ramagundam in 
Andhra Pradesh, have been under construc- 
tion since 1970. The third plant probably 
will be sited at Korba in Madhya Pradesh. 
The Fertilizer Corp. of India has contracted 
to receive technical assistance from various 
interests in West Germany and Italy. If 
the construction of the two plants stays 
on schedule, they should commence pro- 
duction in 1974 or 1975. The factors most 
likely to throw the construction off sched- 
ule are escalating costs and associated lack 
of foreign exchange. The foreign exchange 
component now accounts for about $47 
million of the total $127 million needed 
for each project. The World Bank has so 
far refused to provide any assistance for 
the projects on the grounds that India 
should use the cheapest feedstock, whether 
domestic or imported. Using indigenous 
coal would be much more expensive for 
India than importing liquefied anhydrous 
ammonia. Thus the situation is still fluid 
with the two plants that are in the early 
stages of construction likely to be com- 
pleted, but with the proposed Korba plant 
having dubious prospects. 

The coal-based urea fertilizer plants 
would be a very significant addition to the 
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Indian nitrogen fertilizer industry. The 
capacity of the two plants being built is 
456,000 tons of contained nitrogen, which 
compares to a total installed nitrogen fer- 
tilizer capacity of 1.3 million tons of con- 
tained nitrogen as of December 31, 1970. 
In addition to these two plants, there is 
a further capacity of 1.2 million tons under 
construction. The fourth 5-year plan 
originally provided for an installed capacity 
of 3.0 million tons of nitrogen by March 
31, 1974, which is now expected to be 2.3 
million. 

Phosphate Rock.—India produced 248,586 
tons of phosphate rock worth $2.74 million 
in 1971, 95 percent of this from the Jhamar 
Kotra mine of Rajasthan. India met most 
of its phosphate needs by importing 
696,693 tons of phosphate rock worth $13.69 
million in 1971, 403,012 tons of this from 
the United States, 119,850 tons from Jordan, 
119,080 tons from Morocco, and the balance 
from elsewhere. India also imported a 
minor amount of phosphate fertilizers. 

While the Jhamar Kotra mine was able 
to maintain its newly expanded production 
level of 1,000 tons per day in early 1971, 
the level later fell so that mining output 
averaged about 700 tons per day for the 
whole year. 


MINERAL FUELS 


Coal.—As usual, coal was India's most 
important mineral commodity in terms of 
value, although both quantity and total 
value were lower in 1971 than in 1970. 
However, the average value per ton in 1971 
was $4.80, compared with $4.75 in 1970. 

The total production of 69.1 million tons 
for 1971 can be broken down in several 
different ways. India's privately owned 
collieries accounted for 72.9 percent of 
the 1971 production, the Government's 
National Coal Development Corp. ac- 
counted for 20.7 percent, and Singareni 
Collieries Co. Ltd. (a State-Central Govern- 
ment venture) accounted for the remaining 
6.4 percent. Coking coal comprised 16.1 
million tons of the total production in 
1971. Underground mines supplied 78 per- 
cent of the total output, with open pit 
mines supplying the balance. Bihar was 
India’s leading coal-producing State with 
44 percent of total production in 1971, fol- 
lowed by West Bengal with 25 percent, 
Madhya Pradesh with 18 percent, and other 
States with the balance. 
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The Indian coal industry has a produc- 
tion capacity of about 90 million tons per 
year for all types and grades. The indus- 
try claims that it could attain an additional 
10 million tons within 2 years. 

Indian consumption of coal in 1971 
totaled 69.0 million tons. Of this total, the 
Indian railways consumed 15.3 million tons; 
steel plants consumed 13.5 million tons 
(almost all coking coal); thermal power 
plants, 10.8 million tons; cement plants 
and brick kilns, 7.0 million tons; merchant 
coke ovens and soft coke plants, 5.5 million 
tons; and other industries, such as textiles 
and paper, consumed the remainder. Coal 
met about 70 percent of India's commer- 
cial energy requirements in 1971; petro- 
leum, 25 percent; and hydroelectric and 
nuclear power, the remainder. 

Indian coal reserve figures were recently 
revised downward in order to reflect cur- 
rent economics of coal mining. Coal re- 
serves now total 81 billion tons, 21 billion 
tons of which is proved. Prime and medium 
coking coal comprise about 19 percent of 
the total reserves. Bihar and West Bengal 
have about 67 percent of India's total coal 
reserves as well as all of India's known 
coking coal reserves. 

Although the Government foresees a 
large growth in coal use, the coal industry 
experienced about as many difficulties in 
1971 as it did in 1970. Labor problems in 
the steel plants and in the coal industry 
itself were an important cause of a further 
decline in production. The shortage of 
rail cars at peak shipping times grew even 
more severe than it was in 1970. Unde- 
livered pithead stocks declined only slightly 
to 8.4 million tons by the end of 1971. The 
Planning Commission estimated that future 
coal consumption will be as follows: 


Million Metric Tons 


Industry 

1973 1978 1983. 

Railwa ye 14.3 13.0 11.7 
Steel plant 19.1 35.6 52.2 
Thermal power plants 31.3 63.0 90.0 
Cement plants and brick kilns. 9.3 14.6 21.5 
Merchant coke and soft oke 9.8 13.9 20.3 
Other oe fide 17.9 27.1 37.5 
Total «ouo eet 101.7 167.2 233.2 


The Government of India took over the 
management of 214 private sector coking 
coal mines and coke ovens on October 16, 
1971. These mines will be fully nationalized 
in 1972 after the Government submits a 
report to Parliament stating the financial 
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condition of the mines and the recom- 
mended compensation. The Government 
justified its action by citing the need for 
more effective management, exploitation, 
and conservation in the coking coal indus- 
try, which in turn would insure the future 
development of the nation’s steel industry. 
The newly formed Bharat Coking Coal, 
Ltd. will control the Government’s mines. 
Interestingly enough, industry’s reaction 
to the takeover was generally favorable. 


Lignite.—The only producer of lignite in 
1971 was again the mine of the Govern- 
ment-owned Neyveli Lignite Corp., Ltd. 
of Tamil Nadu. While production was up, 
results still did not meet the target, re- 
portedly because there were problems with 
the mining equipment at this fully mechan- 
ized mine. Their urea fertilizer plant pro- 
duced 50,000 tons of product, which is 
about one-third of the plant’s capacity. 
Their briqueting and carbonization plant 
produced 85,260 tons of briquets, which is 
only slightly better than one quarter of 
the plant’s capacity. Both shortfalls were 
blamed on the inadequate supply of lignite. 


Total reserves of lignite are now esti- 
mated to be 2.02 billion tons, about 85 
percent of this being proved reserves at 
Neyveli. 

Natural Gas.—Both gross and marketable 
natural gas production increased in 1971 
over 1970. As of January l, 1971, proved 
reserves of natural gas were 1,800 billion 
cubic feet, down 292 billion cubic feet from 
last year’s total. Assam had 72 percent of 
these reserves and Gujarat had the balance. 


Petroleum.—India’s petroleum industry 
had another slow year in 1971. Production 
of crude petroleum increased by 2.1 million 
barrels to a total of 54.7 million barrels in 
1971. Gujarat again supplied 52 percent of 
India’s production of crude petroleum; As- 
sam supplied the balance. Imports of crude 
petroleum rose again, reaching 92.7 million 
barrels in 1971 compared with 86.6 million 
barrels in 1970. Of the 92.7 million barrels 
imported, Iran supplied 72.6 million barrels 
and Saudi Arabia supplied the balance. The 
throughput of Indian refineries was 146.8 
million barrels, and their output, excluding 
plant fuel and losses, was 139.1 million 
barrels. Imports of refined products were 
greatly increased over 1970, while exports 
of refined products were only a fraction of 
those of 1970. 


Exploration, Drilling and Crude Oil Pro- 
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duction.—No major discoveries of petro- 
leum occurred in 1971. Work on the deep 
well at Suruin (near Jammu) was disap- 
pointingly slow; by the end of 1971, drill- 
ing had reached a depth of only 8,038 feet 
towards its planned objective of 20,000 feet. 
Compagnie Geophysique de Francaise con- 
tracted to perform a detailed seismic survey 
of the "Bombay High" anomaly in 1972 for 
the Oil and Natural Gas Commission 
(ONGC). This survey is a preliminary to 
drilling, which the Government hopes to 
begin in 1973. 

During 1971, the ONGC completed only 
64 wells for a total of 357,600 feet drilled, 
the lowest exploration and drilling record 
for ONGC since 1962. Oil India, Ltd. com- 
pleted 14 wells with a total 174,300 feet 
drilled; information for Assam Oil Co., Ltd. 
was unavailable. India had 1,079 producing 
oil wells at the end of 1971, 86 gas wells, 
106 wells under test, and 38 water injection 
holes in operation. 

The decline in exploration by the ONGC 
came to the attention of the Government 
and Parliament. The ONGC operating pro- 
gram schedules it to complete an average 
of 102 wells for a total of 820,000 feet 
drilled each year for the period 1969—1973. 
However, exploration has been steadily de- 
clining since 1968, when the ONGC actually 
met its target. A committee headed by K. 
D. Malaviya found that less than 30 of the 
53 ONGC drills were in the field and oper- 
ating. The remaining drills were reportedly 
inoperative because of inadequate mainte- 
nance, lack of spare parts, and inefficient 
program planning of each drill at each 
wellsite. 

Refining.—Refinery output in millions of 
barrels is shown by the following tabula- 
tion: 


Refineries 1970 1971 
Private: 
Digboi. ..................- 3.5 3.4 
Burmah-Shell... .......... 24.8 28.0 
SO 235.0) se Ae eee ee 16.7 19.8 
GI; ⁵ĩðV ee 8.3 8.8 
Subtotal! . |... .........- 53.3 59.9 
Government-controlled: =: 
Gauh ati 4.9 5.3 
Barauni 15.9 16.1 
/ ⁵³·¹a tueri 25.1 26.1 
Seh so gen 25 D ai 18.4 17.3 
Madras 14.1 14.4 
Subtotal! iii 78.3 79.2 
rr aio 131.7 139.1 


1 Data may not add to totals shown because of 
independent rounding. 


391 


The increase in production by the private 
sector can be explained by the company's 
response to a Government request to in- 
crease production to meet the emergency 
conditions existing in the last half of the 
year. The companies could respond because 
their installed capacities total 68.1 million 
barrels, even though their licensed capac- 
ities total 56.7 million barrels. In the public 
sector, the Cochin refinery reportedly had 
a shortage of feedstock and mechanical diffi- 
culties in 1971. Imports comprised 63 per- 
cent of all refinery feedstock in 1971. 

The Government only allows refinery 
expansion in the public sector. The Gov- 
ernment postponed the previously an- 
nounced expansion of the Koyali refinery 
until more crude oil reserves are discovered 
in nearby onshore or offshore areas. Even 
though the Barauni refinery has not reached 
its present 22.5-million-barrel annual capac- 
ity because of shortages of Assam crude, 
plans to expand it to 25.0 million barrels 
were announced. A planned pipeline from 
Haldia will supposedly bring enough im- 
ported crude to operate Barauni at its full 
capacity. The expansion of the Cochin re- 
finery to a capacity of 25.68 million barrels 
annually is reportedly on schedule for com- 
pletion in late 1972. The Government is 
building a new 7.25-million-barrel-capacity 
refinery at Bongaigon in Assam, with com- 
pletion scheduled for 1975. 

Transportation.—There were no signif- 
icant changes in India's petroleum trans- 
portation facilities in 1971. 

Marketing.—In 1971, the Government- 
owned Indian Oil Corp. (IOC) sold about 
56 percent of all petroleum products in 
India, as compared to 52 percent the previ- 
ous year. All of the private-sector compa- 
nies suffered a loss in their share, and 
Burmah-Shell even had a decline in actual 
volume sold. Explaining most of the growth 
in IOC’s share was the Government’s previ- 
ously-existing prohibition of growth in (for- 
cign) private-sector sales and outlets com- 
bined with continuing growth in the num- 
ber of IOC outlets and volume of sales. 
However, the IOC had to buy petroleum 
products from the private-sector refineries 
to fill the gap when it found itself unable 
to supply India’s defense forces and its sales 
outlets in the latter part of the year. There- 
fore most of the growth in IOC’s share 
actually came from private-sector produc- 
tion. 
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Ihe Mineral Industry of Indonesia 


By Walter Pajalich : 


Persistent efforts towards political stabili- 
zation and consolidation of social affairs 
in 1971 resulted in acceleration of economic 
activities. The economic reform program 
initiated by the Government in 1966 has 
been markedly successful in curbing the 
annual inflation rate from 650 to 9 percent. 
The strongest force behind the economy's 
growth was the rapid increase of fixed 
investments and development expenditures. 


Liberalization of national laws governing 
foreign investments, among which was the 
Foreign Capital Investment Law (Law No. 
l) and Mining Law (Law No. 11), paved 
the way for this growth, Under the new 
mining law, foreign companies may obtain 
exclusive rights to conduct mineral explo- 
ration and exploitation on the basis of a 
"Contract of Work" agreement with the 
Government. Foreign companies may also 
act as mining operators or contractors for 
State-owned mining enterprises. In the case 
of petroleum and natural gas, extraction 
may only be undertaken by a State 
enterprise. Consequently, all foreign par- 
ticipation in the oil and gas industry 
of Indonesia has to be based on a “pro- 
duction sharing" or "development" contract 
with the State oil enterprise Pertambangan 
Minjak Dan Gas Bumi Nasional (P. N. 
Pertamina). These contracts which call for 
a 65/35 profit split in favor of the Govern- 
ment have been generally used with all the 
international petroleum developers. P. N. 
Pertamina has reserved the inland areas 
for itself and contracted the offshore areas 
to foreign developers. 

The interests of foreign oil companies in 
Indonesia are immense and increasing. 
There are over 50 foreign companies with 
equity interests in the oil operations of the 
country. At least 35 companies were explor- 
ing for oil, 18 of which were United States 
companies. 


Significant legislation affecting the State 
enterprise, P. N. Pertamina, was scheduled 


to be implemented in January 1972. Gov- 
ernment Regulation No. 72 and Presidential 
Decree No. 127-M stipulated that P. N. 
Pertamina will become Perussahaan Per- 
tambangan Minjak Dan Gas Bumi Negara 
(Pertamina). Under these new regulations 
the central government will exercise greater 
control over the operation of this State 
enterprise. 


Foreign nonoil investments approved by 
the Government between January 1967 and 
December 1971 totaled 444 projects with 
capital commitments up to $1.6 billion. 
Some of the largest projects deal with 
mineral exploration and development. So 
far about 180 companies have made appli- 
cations for permits to look for minerals. At 
yearend, 14 foreign companies had signed 
agreements with the Indonesian Govern- 
ment to develop and exploit minerals, and 
six others were in the process of negotiating 
contracts. The following foreign companies 
have agreements for mineral development: 


1. Freeport Indonesia Inc. (subsidiary of 
Freeport Sulphur Co. U.S. A.). 

2. N. V. Billiton Maatschappij (The 
Netherlands). 

3. P. T. International Nickel Indonesia 
(subsidiary of International Nickel Com- 
pany of Canada Ltd. (Inco)). 


4. P. T. Pacific Nickel Indonesia (Con- 
sortium of United States Steel Corp., U.S. A., 
Koninklijke Nederlandsche Hoogovens en 
Staalfabrieken, N. V., William H. Muller & 
Co., N. V., the Netherlands; Newmont Min- 
ing Corp., U.S.A.; Sherritt Gordon Mines, 
Ltd., Canada). 


5. Aluminum Company of America 
(Alcoa, U.S.A.). 


6. Indonesian Nickel Development Co., 
Ltd. (Consortium of Fuji Iron and Steel 
Co. Ltd.: Mitsubishi Shoji Kaisha, Ltd.; 
Mitsui & Co. Ltd.; Nippon Mining Co. 


Ltd.; Nippon Yakin Kogyo Co. Ltd.; Pacific 


1Mining engineer, 


Division of Nonmetallic 
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Nickel Co. Ltd.; Sumitomo Metal Mining 
Co. Ltd.; Sumitomo Shoji Kaisha, Ltd.; and 
Yawata Iron & Steel Co. Ltd., Japan). 

7. Overseas Mineral Resources Develop- 
ment Co. Ltd. (Japan, no longer active 
early in 1972). 

8. P. T. Kennecott Indonesia (subsidiary 
of Kennecott Copper Corp., U.S.A.). 

9. P. T. Riotinto Bethlehem Indonesia 
(Consortium of Rio Tinto-Zinc Corp. Ltd., 
England, and Bethlehem Steel Corp., 
U.S. A.). 

10. The Broken Hill Pty. Co. Ltd. 
(Australia). 

ll. P. T. Asia Togor Mining Co. Ltd. 
(joint venture of P. T. Togor Corp. of 
Indonesia, Martupura Ltd., and Asia Min- 
ing Enterprises of Brunei). 

12. P. T. Tropic Eneavour Indonesia 
(Australia). 

13. P. T. Karimun Granite (joint ven- 
ture of P. T. Indopling of Indonesia and 
Gammon Southeast Asia, Berhad, Malaysia). 

14. P. T. Koba Tin (founded by Kajuara 
Mining Corp. Ltd. an Australian Con- 
sortium). 

Most of Indonesia's production comes 
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from Government-owned enterprises. Only 
one of the new nonoil mineral contractors 
has progressed to the development stage, 
however, the outlook is very promising. 
Freeport Sulphur's $130 million project 
for the exploitation of a copper deposit in 
West Irian is on schedule and mining will 
begin in January 1973. Inco has indicated 
discoveries of large laterite deposits with 
ores assaying 1.5 percent nickel. Pacific 
Nickel reported the discovery of 164 million 
tons of laterite ore containing 1.4 to 1.5 
percent nickel. Alcoa announced a large 
bauxite find in Western Kalimantan during 
the year. 

Mineral resources of Indonesia are far 
from being extensively exploited. Most of 
the present production comes from deposits 
discovered over 50 years ago and many 
have yet to be developed. The present 
mineral policy calls for the development 
of some of the known deposits. Also, hopes 
are high that new mineral discoveries will 
be made. Within the next 5 years, foreign 
investment in mineral development is esti- 
mated to be $750 million. Earnings from 
mineral exports are expected to double 
within the next 10 years. 


PRODUCTION 


Although there were no dramatic changes 
in mineral production over the past few 
years, the mineral industry of Indonesia 
has been stabilized and growing. In nonoil 
mineral production increases reflect im- 
proved mining operations. For 1971 as a 
whole, nickel production increased 50 per- 
cent, coal 15 percent, and gold 39 percent. 
There were also small increases in the pro- 
duction of silver and bauxite. 

Petroleum production increases were the 


result of foreign participation in exploita- 
tion. During the first part of 1971, oil was 
being produced at a monthly rate of about 
24 to 25 million barrels and at the end of 
the year, at a monthly rate of about 27 to 
29 million barrels. 

Dramatic changes are expected to take 
place within the next few years when 
some of the current mineral development 
projects begin production. 


Table 1.—Indonesia: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity ! 1969 1970 1971 » 
METALS 
Aluminum: Bauxite, gross weight 765,282 1,229,168 1,237,607 
Gold, wee cedes troy ounces. . r7,928 7,60 10,600 
Iron and steel, iron sand_.___....-----.----------------------- NA NA 270,900 
/ͥõ. NEEE A PAIE ⁰⁰m y ERES NA e 200 e 200 
Manganese ore TU „„ r 3, 140 r 4,433 12,404 
Nickel, mine output, metal content) 1,624 18,000 27 ,000 
SIIVOR- 2: ↄↄↄ ↄ ee thousand troy ounces r 341 283 28 


See footnotes at end of table. 
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Table 1.—Indonesia: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity ! 1969 1970 1971 » 
Ti METALS—Continued 
in 
Mine output, metal content._.........-.---.--.-- long tons 17,138 18,761 19,411 
JJ/ôõ˙˙Üͤt⁵7⅛˙˙òͤ3—22 DOORS y ĩ E E do 5, 900 5, 108 e 9, 260 
NONMET ALS 
Cement... oases ⁵¾ ͤů-—k;kv; O A8 thousand tons r 535 553 544 
Clays, kaolin powdeeerrrrrrõ·-&õ eee 2,500 9,500 9,500 
Diamond: 
Industriale v ie ee See thousand carats.. 6 6 6 
Gen e odo ͥ m. ³ e MN Re SET do.... 14 14 14 
Totale. e ß Sek) do.... 20 20 20 
h ³ðſ/ ⁰⁰⁰ ⁰ Nr e c e e 1,000 1,000 1,000 
Salt, all types thousand tons.. r 182 e 180 e 180 
Sulfur, elemental e... .... 2... 2 22222 LLL LLL LLL LLL 222222 LLL .2-- 1,200 1,500 1,600 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt rock, bitumen content 2222222222222222- 12,000 18,900 31,300 
/)“ i Soe E a E E E EA A 8 thousand tons r 192 172 198 
Gas: Natural 
Gross production million cubic feet.. ¢ 110,000 r 108,561 120 ,627 
Marketed o. 2 oue ß a do e 30,161 r 45,622 44,890 
Natural gasoline....................- thousand 42-gallon barrels. - NA 254 120 
Petroleum: 
PPP ͥ eee 8 do 271, 008 r 311,552 324, 087 
Refinery products 
i ³¹Ü¹i¹1ͥ K Ld nee do- 10, 927 12, 253 12,811 
Kerosine and jet fuel do.... 15,943 r 15,779 15,887 
Distillate fuel oil. ........... 2 2 2 2 -...- do.... 8,371 r 11,762 10,364 
Residual fuel oll do.... 12,926 r 12,418 14,099 
Lubricants (including grease) ))) do.... 21 17 13 
: ĩð2dſ] one c cente c sc LA IL do 24, 446 r 28,879 28,264 
Fuel and losses. do 3, 464 r 2, 851 8,783 
DOUG soaks « ˙ . adu Aie E Ua t do- 76,098 89,459 90,221 
e Estimate. P Preliminary. r Revised. NA Not available. 


1 In addition to the commodities listed, a variety of crude construction materials such as clays, stone, sand 
and gravel are also produced but information available is inadequate to make reliable estimates of output 


levels. 


2 Officially reported Indonesian statistics representing Government output; private production by small 
unorganized producers may be as much as 30,000 troy ounces per year. 


3 Japan imports. 


* Includes a small amount of cobalt which is not recovered separately. 


5 Includes unfinished oils requiring further processing. 


TRADE 


Mineral commodity exports remained im- 
portant in Indonesian trade, contributing 
about 49 percent of the total value of 1971 
exports. Petroleum alone is estimated to 
have acccounted for about one-third of all 
export earnings. Mineral commodity im- 
ports were limited to fertilizer, cement, and 
some asphaltic products. 

Petroleum will continue to play an ex- 
panding role in exports in the next few 
years, with particularly good markets in 
Japan and increasing demand for Indo- 
nesian oil in the United States. 


Since 1968, when the last of P. N. 
Timah's tin concentrate was shipped to 
Europe for smelting, there has been some 
shift in the marketing of Indonesian tin. 
Japan is now a more favorable place to 
market this product. The United States, 
however, is still the main market, having 
imported over 5,000 metric tons in 1971, 
of which 1,443 tons of metal came directly 
from Indonesia and the remainder from 
Malaya where most of P. N. Timah's con- 
centrates are smelted. 
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Table 2.—Indonesia: Apparent exports of selected mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 
METALS 
cum num, baux ite 887,501 1,186,646 Japan 1, 033, 000; Italy 80, 101. 
opper: 
Ores and concentratess ae 338 All to Japan. 
Bora. leor ecu eee e eos 126 56 All to West Germany. 
Iron and steel sera 10,494 5,067 All to Japan. 
„ alloys, unwrought................- 50 Bo 
Manganese ore and concentrate 3,140 4,433 All to Japan. 
ra ore and concentrate 268,099 524, 534 Do. 
n: 
Ore and concentrate long tons 62 506 Spain 829; Japan 177. 
Metal, alloys, unwrought...... do 7,250 7,096 France 1,803; West Germany 1,775; 
United States 1,360. 
NONMETALS 
Fertilizers, erude value, thousands. . $88 TR 
Sall. a s auci y do- 378 m 
MINERAL FUELS AND RELAT ED MATERIALS 
Petroleum: 


Crude and partly refined: 
Crud 


e 
thousand 42 gallon barrels.. 169,129 201,913 Japan 158,489; United States 26,157; 
Australia 17,267. 


Partly refined do.... 4,474 5,982 J apan 4,626; Australia 1,065; New Zealand 
Refinery products: 
Gasoline, motor.........- do.... 948 1,988 Japan 1,965; New Zealand 19. 
White spirit kerosine do 38 20 All to New Zealand. 
Distillate fuel oll do 13 ait 
Residual fuel oil. do.... 20,282 22,914 Japan 21,438; Netherlands 1,475. 
Minara jelly and waz do "m 190 Australia 124; Italy 22; Netherlands 17. 
BP: ced dil Lip e es MN 
f Eheu do. 121,391 25,112 


1 Compiled from import data of Australia, Austria, 1 Canada, Denmark, Finland, 
France, West Germany, Greece, Iceland, Ireland, Italy, Japan, Netherlands, New Zealand, Norway, Portugal, 
Spain, Sweden, Switzerland, Turkey, the United Kingdom and Yugoslavia. 

Source: The Statistical Office of the United Nations, 1969 Supplement to the World Trade Annual, V. 5 
(The Far East), Walker and Company, New York 1971, pP. 816—320; 1970 Supplement to the World Trade 
Annual. V. 5 (The Far East), Walker and Company, New ork 1972, pp. 262-261. 


Table 3.—Indonesia: Apparent imports of selected mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 
METALS 
Aluminum: 
Oxide and hydroxide................ 35 1,068 goran 1,001; France 62. 
Metal, including alloys, all forms 4,760 5,8995 Japan 4 ,231; Netherlands 564; Belgium- 
uxembourg 296. 
Copper, metal, including alloys, unwrought 
and semimanufacturees 1,345 1,755 Jaune 1, Fr pet Germany 866; United 
Iron and steel: 
Metal: 
SOIüD.l Tx 8 "m 324 AH from Australia. 
Pig iron and cast iron 515 1,375 West Germany 765; Australia 610. 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections 23,938 46,769 Japan 31,467; France 5,888; Belgium- 
uxembourg 5,137. 
Universals, plates, sheets. .... 87,552 180,557 Japan 98,109; Australia 10,159. 
Hoop, strip................ 3,317 9,158 e soy 8,605; West Germany 811; Aus- 
traha 
Rails and accessories 10,018 6,986 Australia 3,844; United Kingdom 1,208; 
France 991. 
» . EcL 32, 768 38,876 Japan t Australia 9,818; West Ger- 
many 
Tubes, pipes, fittings........ 65,852 83,319 Japan d West Germany 5, 955; 
ance 
Castings and forgings, rough. 150 124 Italy 67; Australia 57. 
POCO oco cc nre een 223,595 315,784 


See footnotes at end of table. 
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Table 3.—Indonesia: Apparent imports of selected mineral commodities 1—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 
METALS—Continued 
ee to Ses Ss 115 266 Netherlands 105; West Germany 90; 
nited Kingdom 71. 
Metal, alloys, , unwrought............ 55 288 Japan 163; Australia 125. 
Manganese ieee... 165 325 All from Japan. 
Nickel, metal, semimanufactures "n 7 All from West Germany. 
Tin, metal, including alloys, unwrought 
long tons 52 29 Japan 17; United Kingdom 12. 
Titanium oxides. ......................- 154 T16 Japan 515; Belgium-Luxembourg 116; 
: est Germany 94. 
Zinc: 
ORCS so ³¹w E 105 124 All from West Germ 
o Metal, including alloys.............. 1,707 5,162 Australia 2,679; Jani Span 1 5881. 
er: 
Ash and residue containing nonfer- 
rous metals 237 EN 
Oxides, hydroxides and peroxides of 
metals, n.e. s 39 18 All from United States. 
NONMET ALS 
Abrasives, natural, grinding and polish- 
ing wheels and stones. 51 74 All from West Germany. 
Asbestos... t Se ee 186 All from Australia. 
Barite, and wither ite 3, 499 24,609 United States 15,799; Australia 8, 810. 
Cement... c. cousa c doen ee 339, 166 435,827 All from Japan. 
Clays and products: 
Crude clays, n.e.s 4,408 1,806 Do. 
Products.......... value, thousands $492 $1,425 Japan $731; France $167; Italy $159. 
Fertilizer materials: 
Guns aaa do $1,224 $1,718 Australia 467; West Germany 374. 
Manufactured: 
Nitrogenous..................- 124,127 105,632 Japan 84,998; Netherlands 17,455; Bel- 
gium-Luxembo ,999. 
Phosphatic. ...............-.-- 41,692 7,447 Japan 6,444; Uni States 1,008. 
Potassili e 32, 937 23,310 West Germany 8, gi France 8,103; Bel- 
gium Luxembourg 4,8 
, cse zoesdDRdEP RE 130,406 12,467 West Germany 8,279; Japan 2,810; Bel- 
gium-Luxembourg 1,31 
Total- cr e ee et 829,162 148,856 
Gypsum and plasters. . value, thousands $89 343 All from Australia. 
Limestone. M — —A 2,841 3,224 All from Japan. 
ious and semiprecious stones, n. e. s. 
value, thousands. . $104 $169 West Germany $168. 
Sodium compounds: 
Caustic sda 15,404 20,809 West Germany 7,872; United States 4,787; 
8 Japan 4, 320. 
ur: 
Elemental 4,596 13,512 France 12,000; West Germany 1,512. 
Sulfuric acid.......................- 449 T 
All nonmetals n. e. s.: 
JJ. ³¹Ü¹1—mꝛ¹1¹1¹ 1, 846 5,624 All from West Germany. 
Building materials of asphalt, asbestos, ; 
and fiber cement, and unfired non- 
metals, n.e.s___.....--.---------- 2,849 2,425 Belgium-Luxembourg 2,046; Japan 379. 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black. ........................- 677 1,412 a Cc ee 710; Japan 318; United States 
Coal. soso ce idco ec LE E Ei 10,000 6,556 All from Australia. 
hh; 6, 755 398 All from West Germany. 
W refinery products: 
osine , thousand 42 gallon barrels. . 868 S5 
Distillate fuel oil. ...........- Oros ok 10 Australia 7; Japan 3. 
Residual fuel oil..............- do 142 266 All from Japan. 
Lubricants... ...............- do.... 2 41 Netherlands 25; United Kingdom 15; West 
Germany 1. 
Mineral jelly and wa do.... 6 18 er 3 6; Netherlands 5; United 
tates 2 
i --------------- do r 745 689 Japan 678; United States 8. 
TOUR eel nb do.... 1,263 1,019 
r Revised 


1 Com iled 88 export data of Australia, Austria, Belgium- Luxembourg, Canada, Denmark, Finland, 


France, 


Germany, Greece, Iceland, Ireland, Italy, Japan, Netherlands, New Zealand, Norway, Portugal, 


Spain, Rah hats Switzerland, Turkey, the United Kingdom, and Yugoslavia. 
Source: Statistical Office of the United Nations, 1969 Supplement to the World Trade Annual. V. 5 (The 


cls East), Walker and Company, New York 1971, 


821-334; 1970 Supplement to the World Trade Annual. 


V. 5 (The Far East), Walker and Company, New ork 1972; pp. 268-285. 
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COMMODITY REVIEW 


METALS 


Aluminum.—Three Japanese aluminum 
producers, Showa Denwo Co. Ltd., Sumi- 
tomo Chemical Co. Ltd., and Nippon Light 
Metal Co. Ltd. have completed a joint 
survey of bauxite deposits on Bintan 
Island. A feasibility study for building a 
$116 million alumina plant at Watjopek 
on Bintan Island was also submitted by the 
consortium. The capacity of the proposed 
plant is 400,000 tons. In association with 
P. N. Aneka Tambang, the State-owned 
General Mining Enterprise, 78 million 
metric tons of bauxite ore have been 
delineated in the last 3 years of explora- 
tion. The largest ore body at Watjopek 
has ore reserves of 27 million metric tons. 
Bauxite ores presently being exported to 
Japan from Bintan analyze 50 percent 
AlzO3 and 4 percent SiO2. Starting in 1971 
exports to Japan were raised to 1 million 
metric tons per year. This is an increase of 
200,000 tons annually over previously con- 
tracted sales. The present contract is valid 
for 8 years. 

In 1969 Alcoa signed an agreement with 
the Government to explore a 400,000 square 
kilometer area. Alcoa subsequently an- 
nounced the discovery of a large bauxite 
deposit in West Kalimantan. Alcoa, Kaiser 
Aluminum and Chemical Corp., Reynolds 
Metals Co., and others including a Japa- 
nese-American consortium have discussed 
with the Government the possibility of 
building power and aluminum facilities in 
connection with the $200 million Asahan 
Dam project in Northern Sumatra. Bids 
have been invited for the construction of 
an aluminum reduction plant with a 
planned capacity of possibly 200,000 metric 
tons annually which would eventually be 
expanded to perhaps 360,000 tons. 

With the discovery of such large bauxite 
deposits, some discussion has taken place 
on the eventual need for building another 
aluminum plant and the possible use of 
Bukit Asam coal as the fuel for power 
generation. 


Copper.—Thirty-five years ago in what 
was then known as Netherlands New 
Guinea, now West Irian, Dr. Joan Jacques 
Dozy discovered the Ertsberg copper deposit 
in the Carstensz Mountains. In 1967 Free- 
port Sulphur Co., operating as Freeport 
Indonesia Inc. received the rights to ex- 


plore and develop this deposit, as well as a 
surrounding area of 100 square kilometers. 
Extensive exploratory drilling and engi- 
neering studies over a period of more than 
2 years uncovered ore reserves of about 30 
million tons of 2.5 percent copper ore. The 
$130 million project includes the mill, labo- 
ratory, maintenance and supply systems, a 
powerplant, port, airstrip, access road, and 
townsite. The 120-kilometer access road 
will be a masterful piece of engineering, 
traversing through mangrove swamp jungle 
and mountain terrain to the townsite and 
mine. Production is expected to commence 
early in 1973. Mining will start at an ele- 
vation of 3,500 meters. The outcrop will 
be strip-mined for the first 8 to 10 years, 
followed by underground mining of the 
remainder of the deposit. After primary 
crushing at the mine, a conveyor belt and 
aerial tramway will deliver the ore to the 
mill at 2,600 meters. The concentrates will 
be delivered in a slurry form through a 
4-inch pipeline along the access road to 
the port. 

Long-term contracts for the entire output 
of copper concentrates have been made 
with firms in Japan and West Germany, 
which have advanced considerable funds 
for the development of the Ertsberg deposit. 
The Japanese have contracted to import 
40,000 tons of concentrates and the Germans 
about 25,000 tons. 

Gold.—The Tjikotok and Tjirotan gold- 
silver mines in Java together produced 
about 40,000 metric tons of ore. At the 
present rate of production, the mines have 
ore reserves sufficient for about 10 years 
of operation. Exploration is underway to 
develop additional reserves. However, the 
gold veins contain an increasing percentage 
content of lead and zinc with depth. 

The dredging operation at the Logas 
mine on the Sangingi River in central 
Sumatra was about to shut down. The 
average grade of the dredged material was 
only 125 milligrams of gold per cubic meter, 
and this was not rich enough for a profit- 
able operation. 

The Wattle Gully Gold Mines N. L., 
and Nickelfields N. L., of Australia have 
negotiated a joint venture to exploit a part 
of an alluvial gold deposit adjacent to the 
Torentz River in West Irian. The rights to 
this area has been held by Nickelfields in 
the past. 
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Iron and Steel.—Although more than 100 
iron deposits have been found in the 
country, not one is extensive, high grade, 
or favorably located to be exploited eco- 
nomically. The only output of iron so far 
has been from a beach sand deposit at 
Tjilatjap. The titaniferous iron sands were 
considered at one time as a possible source 
of raw material for the proposed 100,000- 
ton annual capacity steel plant at Tjilegon, 
West Java. Ore reserves total about 3 to 4 
million tons in terms of finished concen- 
trates, with the crude sands analyzing about 
14 percent iron. Production started in May 
1971 and a concentrate analyzing 55 to 58 
percent iron and 7 to 8 percent titania is 
produced. P. N. Aneka Tambang has a 
contract with Japan to ship 300,000 tons 
of this iron concentrate annually for the 
next 10 years. In 1971, 270,900 tons of iron 
sand concentrates were shipped to Japan. 
Mining is done hydraulically, followed by 
wet magnetic separation. Concentrates are 
loaded into 30,000-ton ore ships by a 
conveyor belt. Development cost for this 
project was about 4 million dollars, most 
of which went into dredging and blasting 
in connection with the development of a 
deep water channel. A much larger beach 
sand deposit, about 120 kilometers south 
of Tjilatjap and known as Jogjakata, was 
being considered for development. Prelim- 
inary exploration showed more than 40 
million tons of exportable iron sand con- 
centrates. However, harbor conditions are 
more difficult than those encountered at 
Tjilatjap. 

Kawasaki Steel Corp. of Japan in a joint 
venture with an Indonesian company plans 
to construct a steel fabrication plant in 
Surabaja, East Java. The new company 
called P. T. Steel Pipe Industry of Indo- 
nesia is scheduled to produce 18,000 metric 
tons of steel pipe per year. 

Following an economic cooperation agree- 
ment signed with the Soviet Union in 1970, 
the Indonesian Government negotiated a 
survey contract in July to have the Soviets 
investigate the feasibility of resuming con- 
struction of the abandoned Tjilegon Steel 
Project. Some 28 Soviet experts together 
with Indonesian engineers were scheduled 
to examine the condition of the machinery 
and equipment of the stalemated project. 
The results of the survey will be the basis 
for future meetings to discuss continuation 
of Soviet construction projects, which also 
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include a superphosphate plant and a 
thermal powerplant. 

A new galvanizing plant is proposed to 
be constructed on a joint basis by the 
Japanese trading company, Nichimem 
Jitsugyo and a local company, FA Indenix. 
The new company, Kalimantan Steel Co. 
with a capital of $700,000 will be financed 
on a 50/50 basis. The galvanizing line will 
have the capacity of 1,000 tons per month. 
The plant is scheduled to start operations 
in the spring of 1972. Demand for galvan- 
ized products has been placed at 70,000 to 
80,000 tons per year. Japanese interests are 
already involved in six galvanizing ventures 
in Indonesia and the new company is ex- 
pected to be the last of such projects. 

Indonesian Steel Tube Works, made up 
the Japanese firms Nissho-Iwai Co. Ltd., 
(50 percent), Maruichi Steel Tube Works 
Ltd., (10 percent), and Indonesian interest 
(40 percent), plans to construct a 1,000- 
ton-per-month steel tube plant at Semarang, 
Central Java. Production is scheduled to 
start early in 1972. 

Mercury.—The Australian firm of Nickel- 
fields has acquired a 75-percent interest in 
five mercury leases in West Kalimantan 
from Firina Dpanegara Corp. of Djakarta. 
The alluvial deposits reportedly contain 
over 3 million cubic yards of mercury- 
bearing ore. 

Nickel.—Nickel mining in Indonesia, in 
the Pomalaa area of southeastern Sulawesi, 
Celebes has been controlled by the State 
enterprise P. N. Aneka Tambang. Semi- 
mechanized selective strip mining methods 
have been employed with some use of hand 
picks and shovels. The blended ores pre- 
pared for shipment contain 2.4 percent 
combined nickel-cobalt. Reserves of high- 
grade ore are limited and export shipments 
are not expected to last beyond the next 
3 years. P. N. Aneka Tambang was making 
a feasibility study for the construction of a 
ferronickel plant at the mine site which 
would utilize low-grade nickel ores. Annual 
capacity of the plant under consideration 
is 4,000 metric tons of contained nickel in 
the form of ferronickel. 

Under the new mineral development 
program, P. T. International Nickel Indo- 
nesia was undertaking exploration in the 
southeast and east Sulawesi area; P. T. 
Pacific Nickel Indonesia near the Sentani 
area, Waigeo Island, West Irian; and P. N. 
Indonesian Nickel Development Company 
in the Halmahera Archipelago area. 
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Exploration which P. T. International 
Nickel Indonesia started in 1968 has un- 
covered significant deposits of  lateritic 
nickel in the Sorokao area of Sulawesi. 
More than 1,900 exploratory holes aggre- 
gating about 15,000 feet were drilled. Con- 
struction work will begin after a study 
covering engineering, marketing, financial, 
and processing arrangements are completed. 
The first stage of development would be 
designed to produce some 50 million 
pounds per year of contained nickel in the 
form of matte. Official development costs 
will be made after completion of the study 
currently on hand. Preliminary estimates 
put the overall development costs at $200 
million. Financing arrangements have not 
been worked out yet, but talks have been 
held with Japanese interests for a possible 
joint venture. Regardless of whether or 
not this materializes, Inco would construct, 
operate, and manage the project through 
a subsidiary. 

Pacific Nickel Indonesia indicated that 
they may invest $240 million in a nickel 
mining project at Waigeo, West Irian. The 
deposit is reported to have 164 million tons 
of ore analyzing 1.4 to 1.5 percent nickel 
and 0.16 to 0.17 percent cobalt. To date, 
12,000 tons of this ore have already been 
shipped to Sherritt Gordon Mines' plant 
at Fort Saskatchewan, Alberta, Canada for 
metallurgical testing. 


Tin.—The tin industry controlled by the 
State enterprise, P. N. Tambang Timah, 
continued to make progress in its rehabili- 
tation and expansion program. Production 
comes from about 130 workings on and off 
the Islands of Bangka, Belitung, and Sing- 
kep. Most of the output comes from 
dredging offshore. Land operations have 
been characterized primarily by hydraulic 
open pit mining of alluvial deposits. Small 
amounts of primary ore are also mined. 
Exploration was underway to evaluate ithe 
feasibility of mining more primary oses. 

Dredging offshore accounted for 60 per- 
cent of production in 1971. There were 24 
dredges ranging in size from 14 to 18 cubic 
feet capacity. The maximum mining depth 
of any dredge was 40 meters. After pre- 
liminary benefication on the dredge, the 
crude concentrate is upgraded to 68 to 72 
percent tin onshore. The ore dredged 
ranges in size from 48 to about 200 mesh. 
Recovery of tin has been only up to 150 
mesh with the remainder lost in slimes, 
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estimated to be as much as 20 percent of 
the tin originally in the ground. This has 
been a long-standing problem, however. 
During the year P. N. Timah continued 
to conduct its exploration program to 
locate and evaluate new tin reserves off- 
shore. The objective is to prove adequate 
reserves to support production until the 
year 2000. This program, initiated in April 
1970, will take 8 years to complete and 
the total cost is expected to be in excess 
of $5 million. Sesco N. V., Coastal Engi- 
neering Survey Consultants, a Netherlands 
firm has been contracted to do the initial 
work. 

Specifically the exploration program will 
be carried out in four major steps: recon- 
naissance surveys, scout surveys, detailed 
surveys, and drilling for reserves. PP. N. 
Timah's 33,000-square- kilometer odffshore 
concession will be delineated into ores of 
"possible interest," “special interest,“ aand 
"great promise.” All told, about 3,000 
holes are expected to be drilled in the ex- 
ploration program. 

P. N. Timah's rehabilitation program 
is not moving along as rapidly as originally 
planned. Of the $47 million aid requested, 
only $7 to $8 million have been committed 
thus far by the donor nations. Time sched- 
ules have been set up for the rehabilitation 
of P. N. Timah dredges and other equip- 
ment; but the rate at which aid has been 
received: has already delayed the program 
about 2, years. To date only one dredge has 
been rehabilitated. Since P. N. Timah has 
not fourd the flow of foreign aid rapid 
enough for this program, they are using 
internal funds for rehabilitation and ex- 
pansion. 


One of the 14cubic-foot bucket dredges 


. called Maras sank at sea because a mechan- 


ical breakdown of the bucket line had 
torn a hole in its side. 


Tin smelting in Indonesia, at Muntok on 
the Island of Bangka, does not employ the 
conventional reverberatory shaft furnace 
but rather a rotary furnace designed by the 
West Germans which never worked well. 
Therefore, the Indonesians are planning 
to install two conventional stationary fur- 
naces and raise effective capacity of the 
Muntok tin smelter from about 13,000 to 
27,000 tons of tin metal per year. The 
cost of the project is estimated at about 
$1.5 million and construction was to start 
in 1971. 
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Foreign participation in tin mining has 
been limited with only two firms having 
signed agreements so far. In 1968 N. V. 
Billiton Maatschappij of the Netherlands 
signed an agreement to explore the offshore 
and land areas of Tudjuh Islands, east of 
Sumatra, and the offshore land areas of 
Karimata Island southwest of Kalimantan. 
Subsequently the Broken Hill Pty. Co., 
Ltd., of Australia made a $2 million agree- 
ment to explore and develop tin mining 
on the Island of Belitung off southern 
Sumatra, stipulating in the contract a 
7 year preproduction stage and a 30-year 
mining period. 

Colonial Sugar Refining Co. Ltd., Blue 
Metal Co. Ltd., and the Ready Mixed Con- 
crete Co. have entered into a joint venture 
with an Indonesian Company, P. T. Koba 
Tin to work mining leases for tin and 
associated minerals on Bangka Island. 


NONMETALS 


Barite.—The barite plant of P. T. Dres- 
ser Magcobar Indonesia, a subsidiary of 
the U.S. firm Dresser Industries, Inc. was 
inaugurated late in 1971. The plant located 
on Batam Island, just south of Singapore, 
has a production capacity of about 45,000 
short tons per year of barite suitable for 
use as drilling mud. The plant reportedly 
was built at a cost of $1.5 million. 


Cement.—Kaiser Cement and Gypsum 
Corp. acquired a 51-percent equity in P. T. 
Semen Tjibinong (Tjibinong Cement Co.) 
in 1971 and immediately made plans to 
build a 550,000-ton cement plant at Tjibin- 
ong, 30 miles south of Djakarta. Construc- 
tion was scheduled for early in 1978. 


Padang Cement's plant at Indarung in 
western Sumatra was expected to be ex- 
panded from 150,000 to 220,000 tons of 
cement annually. P. N. Padang Cement and 
P. R. Tasindo jointly have made plans to 
build a cement grinding mill at Belawan in 
northern Sumatra, with clinker to be sup- 
plied by Padang Cement. 


In September 1971 construction was 
started on another grinding plant at Bela- 
wan by a joint venture between P. T. Su- 
matra Cement Ltd., a Singapore firm, and 
P. T. Sumber Wangi, a domestic company. 
Completion of this plant was scheduled 
for September 1972. A clinker plant was 
also being built at Bohorok of the Langkat 
district, about 90 kilometers from Belawan. 
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When this plant is completed in 1974, 
it will be capable of producing 400,000 tons 
per year, but until the Bohorok plant is 
completed, clinker for the Belawan grind- 
ing plant will be imported. 

The Central Java Provincial Administra- 
tion in a joint venture with an Australian 
firm plans to build a cement plant at Pamo- 
tan near Rembang with a capacity of 7,500 
tons per day. 

The Gresik Cement Co. was installing 
an 1l- by 375-foot rotary kiln at its plant 
in Surabaja in eastern Java. When the 
kiln is completed in May 1972, capacity of 
the cement plant will be increased from 
375,000 to 500,000 tons per year. 

Diamond.—The diamond dredging oper- 
ation in the Simpang Ampat area 30 kilo- 
meters north of Marapura in Kalimantan 
was no longer profitable and plans were 
underway to shut it down. Local people are 
still engaged in hand-panning for diamond 
with some success. However, most of the 
diamond produced by these crude meth- 
ods left the country unreported. 

Fertilizer.—The Medan-Belawan area will 
soon have a $17 million fertilizer plant 
which is proposed for construction by 
1972. The plant will be built by a joint 
venture between Waagner Bureau A.G. of 
Australia and the Australian construction 
Co. Ltd. The Australian firm is providing 
$12 million of the capital, which represents 
the largest single Australian investment in 
Indonesia so far. 


MINERAL FUELS 


Asphalt.—P. N. Pertamina opened an 
asphalt plant at Pladju near Palembang, 
South Sumatra, in 1971. The plant report- 
edly built at a cost of $600,000, has an an- 
nual capacity of about 60,000 tons. The 
present need for asphalt in Indonesia is 
about 200,000 tons per year; 70 percent of 
this tonnage is produced domestically and 
most of the remainder is imported from 
Japan. 

Except for a small amount of crude oil 
from the Tarakan field, the crude oil used 
for asphalt extraction by P. N. Pertamina 
originates primarily in the Middle East. 
Most of the imports come from Kuwait, 
which has crude oil of asphaltic base, and 
high in sulfur. Indonesian crude, with its 
lower sulfur content, is used primarily for 
the production of gasoline either in Indo- 
nesia or Japan. 
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Coal.—Although Indonesia has workable 
coal deposits, demand for coal has declined 
because of the extensive resources of oil. 
In fact, petroleum products are increas- 
ingly being substituted for coal. Indonesia's 
known coal deposits with reserves measur- 
ing in hundreds of millions of tons are 
found mainly in Sumatra and Kalimantan. 
There are also lesser deposits in Java, 
Sulawesi, and West Irian. Only two un- 
profitable coal mines, Bukit Asam and 
Ombilin on Sumatra, run by the State 
Enterprise P. N. Tambang Batubara are 
still in operation. The Mahakam mine on 
Kalimantan was closed down in May 1971. 

The “Basic Agreement" concluded in 
1970 between P. N. Tambang Batubara, 
Marubeni-ida Co. Ltd. of Japan, and 
Kaiser Steel International Corp. of the 
United States required Marubeni-Kaiser to 
complete a detailed feasibility study of the 
Ombilin coal deposit by late 1971. Follow- 
ing this, if both parties are agreeable, a 
"contract of work" would be signed. 

Petroleum.—Petroleum exports increased 
20 percent in 1971. Export value of petro- 
leum and petroleum products in 1971 was 
$541 million. In March, the price of crude 
oil increased 51 cents per barrel, which in 
turn increased the price of crude oil ex- 
ported to Japan to $2.21 per barrel. 

Five additional foreign investment pro- 
duction sharing" contracts signed during 
1971 called for a combined $83 million 
exploration expenditure. There were about 
26 operating oil companies engaged in 
"production sharing" contracts with P. N. 
Pertamina by yearend 1971. At least three 
of these companies already have announced 
encouraging finds offshore. Several firms 
have enormous exploration areas, with 
Phillips Petroleum Co. of Indonesia, hav- 
ing the largest of all concessions—325,000 
square kilometers off the coast of West 
Irian. 

Shell signed an oil production-sharing 
contract January 15, for a 9,000-square- 
kilometer area off southern Java. Under 
the contract, Shell paid the Indonesian 
Government $4 million bonus for the area 
and agreed that the profitsharing ratio 
would go up to 70/30 in P. N. Pertamina's 
favor when production reaches 200,000 bar- 
rels per day. 

A new contract was signed with Con- 
tinental Oil Co. of Indonesia during the 
fourth quarter of 1971, calling for explo- 
ration expenditures of $17.5 million. This 
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brings the total of such required expendi- 
tures in the oil sector by all foreign in- 
vestors to $497 million. 

Atlantic Richfield Indonesia Inc. (ARCO), 
first company to sign an offshore contract 
with P. N. Pertamina, also will be the 
first to get into full production. The com- 
pany has spent $30 million in exploration 
in their 74,000-square-kilometer block and 
plans to spend $60 million more to get the 
oil out. Production is expected to reach 
75,000 barrels per day by the end of 1972. 


Union Oil Co. of Indonesia, announced 
that the Attaka field will go into produc- 
tion in 1972 at an initial rate of 30,000 
barrels per day. The total cost for building 
this production complex is reported to be 
about $100 million. The Attaka field will 
be the third offshore production complex 
to go into operation. 


P. T. Caltex Pacific owned by Standard 
Oil of California and Texaco, has discovered 
three new oilfields that are potential 
sources of low-sulfur Minas-type crude oils. 
Two of the newest fields, Petapahan and 
Surman, are about 15 miles west of the 
Kotabatak field. The Kotabatak field, also 
a new field, started producing in July. The 
third new field, Sintong, is located along 
a pipeline route being built from Bangko, 
South Balam, and Menggala fields that were 
discovered earlier and are being prepared 
for development. Production of 180,000 
barrels per day from the Bangko field is 
expected to begin early in 1973. By yearend 
Caltex was in the midst of a major expan- 
sion and investment program to raise pro- 
duction in established fields and locate new 
reserves by reevaluating their entire region. 
They were also acquiring additional on- 
shore and offshore contract areas through- 
out Indonesia. At present Caltex holds 25.5 
million acres onshore and offshore, includ- 
ing 5.5 million acres in production-sharing 
contracts granted at the time agreements 
were extended on older acreage. In 1972 
they plan to drill their first offshore well 
north of the Island of Bali. Caltex produc- 
tion is expected to reach 1 million barrels 
per day in 1972. Present production is 
about 750,000 barrels per day. 

In September the Puteri Tudjuh refinery 
at Dumai Central Sumatra was inaugu- 
rated. In 1967 P. N. Pertamina signed a 
$34 million contract with two Japanese 
firms—Far East Trading Company and 
Sumitomo Shoji Kaisha—to build a 100,000- 
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barrel-per-day refinery and port facilities. 
The first stage of the refinery, 24-tank, 
auxiliary-power, cooling, and communica- 
tions facilities and a crude distillation 
topping unit were completed during 1971. 
The second stage is expected to be com- 
pleted by 1973. 

On August 23, the Indonesian Parliament 
passed the Oil and Natural Gas Law 
(Government Regulation No. 72). Some of 
the more important provisions of this law 
are as follows: 

l. All P. N. Pertamina’s expansion pro- 
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grams related to oil and gas operations are 
subject to approval by the President. 

2. P. N. Pertamina’s income will be 
divided between P. N. Pertamina and the 
State Treasury. 

3. Outlining of taxation rates and sched- 
ules between P. N. Pertamina and foreign 
oil contractors. 

4. Establishment of a Board of Super- 
visors for P. N. Pertamina, consisting of 
the Minister of Mining, Minister of 
Finance, and the Chairman of the National 
Planning Board. 
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The Mineral Industry of Iran 


By David A. Carleton 


The mineral industry of Iran advanced 
considerably in 1971 and is now on the 
threshold of an expansion program that 
could contribute considerably to the na- 
tional economy. Petroleum and natura] gas 
production and processing increased at a 
rapid pace, and new concessions covering 
promising areas were let to major inter- 
national oil companies. The metal and 
nonmetal sector of the mineral industry, 
although small and relatively undeveloped 
compared with the petroleum and natural 
gas sector, has been broadening its base in 
recent years. The Geological Survey of Iran 
is at present systematically prospecting for 
all kinds of minerals in the northeast and 
northwest provinces. In addition mineral 
exploration is being performed by the Na- 
tional Iranian Oil Co. (NIOC), the National 
Iranian Steel Co., both of which are gov- 
ernment entities, and by indigenous and 
foreign private enterprise. As a result, sev- 
eral important deposits of copper, iron ore, 
and lead-zinc have been discovered. How- 
ever, there is the continuing need for an 
even broader program that would ade- 
quately cover the entire country. 


The value of mineral production in- 
creased about 40 percent from roughly $2 
billion? in 1970 to about $2.8 billion in 
1971. During the year, the value of crude 
oil production, which accounts for 94 per- 
cent of the value of mineral production, 
rose because of production and price in- 
creases. This was greatly influenced by the 
accord reached in Tehran between officials 
of the Organization of Petroleum Export- 
ing Countries (OPEC) and the representa- 
tives of the major foreign producing com- 
panies. The agreement increased the posted 
price (that which is used to compute taxes 
and royalties) for an average barrel Iran- 
ian crude oil of 34? API gravity, from $1.79 
to $2.27. For the first time natural gas has 


become a major item of mineral produc- 
tion, which is the result of large volumes 
of gas exports to the U.S.S.R. The contri- 
bution of the petroleum sector to govern- 
ment income increased substantially to $1.9 
bilion in 1971 or 32 percent of the total 
government income, compared with $1.2 
billion in 1970. Accordingly, the mineral 
industry contributes about 25 percent to 
the nation's gross national product (GNP) 
of $12.1 billion. 

The large jump in petroleum sector re- 
ceipts produced a record $485 million bal- 
ance of payments surplus in the Iranian 
year 1350 (March 21, 1971 through March 
20, 1972). Foreign exchange income reached 
more than $2.7 billion, permitting a 16- 
percent rise in imports, a sizable increase 
in foreign exchange reserves, and a reduc- 
tion in the 1350 budget deficit. Reflecting 
the petroleum industry's strong position, 
Iran's gross foreign exchange reserves 
climbed dramatically in the Iranian year 
1350 to $790 million, an amount almost 
three times greater than that held the 
previous year. 

The output of minerals other than crude 
oil and natural gas totaled $105 million 
during the Iranian year 1350, up 50 per- 
cent from that of the previous year. In 
keeping with previous trends, cement pro- 
duction contributed 75 percent of the to- 
tal, followed by lead-zinc ores (11 percent) 
and coal (4 percent). 

Major mineral industry developments, 
other than the settlement on new posted 
petroleum prices previously mentioned, in- 
cluded the near completion of the new 
steel mill at Isfahan, nationalization of the 
Sar Cheshmeh copper deposit near Kerman, 


1 Supervisory foreign mineral specialist (petro- 
leum), Division of Fossil Fuels. 

? Where necessary, values have been converted 
from Iranian Rials (Rs) to U.S. dollars at the rate 
of Rs 1—US$0.0132. 
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the discovery of Ardeshir oilfield in the 
Persian Gulf, the issuance of three major 
joint-venture concessions (two offshore, one 
onshore), the signing of a construction con- 
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tract for the Middle East' largest ($358 
million) petrochemical plant at Bandar 
Shahpur, and an agreement to exploit iron 
ore at two deposits in southern Iran. 


PRODUCTION 


On December 31, 1971, the Aryamehr 
steel plant at Isfahan was placed on trial 
production by producing Iran’s first pig 
iron. Because of the need to stockpile raw 
materials at the plant, the production of 
iron ore, coal, and limestone rose substan- 
tially. In addition, the high level of con- 
struction activity is reflected in the 63- 
percent increase in cement production. 


Table 1.—Iran: 


These four mineral commodities accounted 
for most (87 percent) of the rise in the 
value of nonpetroleum industry output, 
which rose from $68 million in 1970 to 
$105 million in 1971. Crude petroleum and 
marketed natural gas production in 1971 
were valued at $2.6 billion and $66 million, 
respectively. 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 1969 2 1970 2 1971 p23 
METALS 
Chromium, chromite, gross weight_.._.......--...-------------- r 118,300 e 180,000 e 175,600 
ODD: 
ine output, metal content... 2.2. LLL c LLL Lll LLL Ll... r 800. r 260 600 
Smelter output m —————— X 500 100 500 
Iron cre: F ð²˙w¹iq ³ m AA ed Ee a ace r 7,400 10, 000 150, 000 
Mine output, metal contente᷑· 2 2 2L L LLL lll ll ll... r 32,800 r 47,000 38,800 
hh ⁵ðVU( ü A E CE ELTE 180 180 180 
Manganese ore, gross weigngumert k «„ r 21,000 9,144 12, 820 
Zinc, mine output, metal content r 21,600 r 41,500 39,200 
NONMETALS 
Barito necte su cohesion cd MR y UNE r 77,700 77, 000 60,000 
S Fl 8 thousand tons 2, 342 2, 575 4,200 
ays: 
PFF ll ee a ³ ⁰¶⁰AAAa A a NA 12, 000 13,000 
F ͥ ͥ ͥ 2 ocovc-uzecQuedkesuwessuam id e uL r 42,350 45,000 48,000 
Gem stones, turquoise, erudedgeʒdʒdd „„ 30 e 300 NA 
Gypsum.................- E RETE thousand tons r 1,940 2,100 2,250 
11 22s cos eme ß de MES do.... 1,000 1,000 1,100 
i J LE 8 21,000 20,000 21,000 
Mineral piemont, natural, sehe r 5,100 8,000 4,600 
h ³oü¹ ceca i Lu d MD LC r 387, 400 390, 000 390, 000 
Stone, sand and gravel: 
Eier; ml ns tiere thousand tons 3,180 4,000 4,500 
h ⁰·üä ³⅛ o ee Clete ue dedu do 10 12 15 
III.... y 8 89 38 35 36 
Strontium minerals, celestiteee L cL cl eee NA 300 800 
Sulfates, natural: 
Alum (aluminum-potassium sulfate)____....-.-.._------------ r 6,000 6,500 7,000 
rer Sodium sulfate (mineral not specified)......................- 8,900 9,000 NA 
ulfur: 
From ores (refined).............. 22. 2... LLL. Lll Lll ll l.l... r 1,800 1,900 2,000 
Elemental, byprodueh'hu;.ſ r 87,000 e 412,000 e 500,000 
MINERAL FUELS AND RELATED MATERIALS 
J)))))))))) Fr ee REA C ⁰¹·¹ v A LE thousand tons r 390 530 600 
S00Gũòↄ̈· PPC a LE do r 51 54 57 
Gas, natural: 
Gross production million cubic feet. 892,583 1,094,194 1,305,228 
Marketed productitᷣ nn do 98,201 96,333 51,330 
Petroleum: 
Crude (net) eee thousand 42-gallon barrels... 1,282,155 1,897,460 1,661,901 
Refinery products: 
Gasoline, aviation do 6,475 5, 752 5,361 
Gasoline, motor- rr do 16,998 18,718 20,809 
nnn, MdoHess ped do.... 13, 428 12,743 10,776 
KOroslDe. ͥ UTATCGTCuC0 0 ³¹A A em quede MEE do 19, 682 18, 338 19,683 
Distillate fuel oil do.... 29,831 33, 160 36,297 
Residual fuel oi lll do- 76, 842 84,127 88,084 


See footnotes at end of table. 
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Table 1.—Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity ! 1969 2 1970 2 1971 p23 
MINERAL FUELS AND RELATED MATERIALS—Continued 
Petroleum—Continued 
Refinery products—Continued 

raga J thousand 42-gallon barrels. . 560 560 560 

ther: 
Naphtha and solvent do- 4,934 4,488 2,718 
Asphalt... ³¹ A n do- 2, 243 2, 165 2, 662 
Liquefied petroleum gas do- 930 1.310 913 
nspecifiedſduddd··d w LLL LLL LL Lll ll do.... 11,619 13,652 14,172 
Refinery fuel and losses do.... 7,085 5,802 6, 673 
JÜÜù¹˙¹à .. ⅛ðâv ĩðͤ Sad do 190, 627 200, 765 208, 708 

e Estimate. v Preliminary. r Revised. NA Not available. 


! In addition to the commodities listed, other types of crude construction materials such as common clays, 
sand and gravel and additional varieties of stone are also produced, but output is unreported, and available 
information is inadequate to make reliable estimates of output levels. 

? Data presented are for the Iranian calendar year beginning March 21 of the year stated except for figures 
on natural gas and petroleum, which are for regular calendar years. 

3 A number of figures given for 1971 differ from those in commodity chapters in Volume I of the 1971 edition 
of the Minerals Yearbook owing to receipt of new data subsequent to the preparation of the commodity chap- 


ters. 
4 Excludes petroleum reinjected into the fields. 


TRADE 


Under the terms of the new Irano- 
Romanian trade pact signed on September 
29, 1971, Romania agreed to import 1.9 
million tons (approximately 38,000 barrels 
per day) of Iranian crude oil during 1972. 
The new agreement calls for the continua- 
tion of oil exports to Romania at the level 
of earlier years, but with one difference, 
Iran is to receive 25 percent of the value 
of the oil in negotiable foreign exchange. 
The latter is a deviation from the normal 
pattern of barter arrangements with East 
European countries. 


Table 2.—Iran: 


Major items of export in 1971 were crude 
oil (1,451.7 million barrels), refined prod- 
ucts (110.7 million barrels), and natural gas 
(198.5 billion cubic feet). Based on prelim- 
inary data, Iran was the world's second 
largest exporter of crude oil (after Saudi 
Arabia) and the third largest exporter of 
natural gas (following Canada and the 
Netherlands). Natural gas exports, all of 
which went to the U.S.S.R., averaged 782.0 
million cubic feet per day during Decem- 
ber 1971. 


Exports of mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 
METALS 
Aluminum: 
, acu ce bet 1,500 ER 
Metal, including all form 19 22 All to Afghanistan. 
Chromium, chromite, 48 percent Cr203_- 145,300 222,463 France 42,800; United States 35,850; 
Netherlands 34,000. 
Copper ore and concentrate 3,000 1,500 All to Japan. 
Iron and steel: 
SOPÉD. Ao a ea Nie: 14,646 23,975 People's Republic of China 23,800; 
Pakistan 149. 
Semimanufactures 3,403 648 Kuwait 488; Afghanistan 110. 
Lead ore and concentrate 66,637 89,468 EE 59,983; Japan 11,800; Poland 
Manganese ore and concentrate 950 9,144 All to West Germany. 
Tin ore and concentrate long tons 57 "e 
Zinc ore and concentrate 53,233 96,629 Japan 35,000; West Germany 16,000; 
Belgium 14,670. 
Other: 
Ore and concentrate 1,075 5,880 Kuwait 3,000; Japan 2,000; Oman 880. 
Ash and residues containing non- 
ferrous metals. miis 40 120 All to U. S. S. R. 


See footnotes at end of table. 
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Table 2.—Iran: Exports of mineral commodities 1—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 
NONMETALS 
Barite, natural.....................-.- 4,212 8,452 Oman 3,432; Dubai 2,673. 
Cement. . ow ee es 84,352 96,991 Kuwait 65,806; Oman 30,160. 
CC! So ⅛³ů6müy mt 8 193 49 Dubai 36; Afghanistan 7. 
Clays, crude n. e. s.: 
Benton ite 3,942 761 All to Dubai. 
Fuller's ear tn 12 12 Dubai 6: Kuwait 4. 
DEther ĩ³·»rj lcu eee ee 658 9,536 Kuwait 2,000; Dubai 816. 
Fertilizer materials: 
Nitrogenous....................- 8 73 Qatar 39; Kuwait 34. 
Phosphatic.. .-.------------------ 12 = i 
/ö§ôöé— AAA) 843 1,851 Kuwait 1,555; Dubai 255. 
Lime. 22: l6culcalcnt uas 6 2,517 = 
Pigments: 
Ochre: soo eee ees eee secs 8,467 7,653 France 5,000; India 2,278; United 
States 325. 
Other earth colors 1 ae 
Precious and semiprecious stones: : 
Turquoise grams 292, 843 8,000 All to United States. 
Other, do a= 328,000 All to India. 
ba et. ß aa 2 Eu 
81!!! ³ A ¶8Ä 2,719 4,164 Kuwait 2,688; Oman 1,021. 
Stone 
Dimension: . 
labaster...................- 148 350 Kuwait 250; Republic of South 
Africa 100. 
Marne ñ˙ r 12, 101 18,209 Italy 11,818; West Germany 2, 784: 
Japan 1,727. 
Other ewdiwzaRweE eR 18,530 6,624 Kuwait 3,102; Japan 1,765; West 
Germany 745. 
Crushed £222. etue uaan 27,893 29,341 Bua 24,736; Oman 3,620; Dubai 
n e ier 5, 000 139,332 Republic of South Africa 102,282; 
aiwan 24,000; Singapore 9,300. 
Other nonmetals n.e.8................- 6 2c 
MINERAL FUELS AND RELATED MATERIALS 
(081... uoa dd E SEL d PLE 114 85 All to Asia. 
Petroleum: ? 
Crude oil g 
thousand 42-gallon barrels. . 991,797 1,089,552 T 646,847; Europe 317,682; Africa 
Refinery products: | 
Gasoline, aviation do.... 9,631 7,043 Asia 8,691; Europe 1,928; Africa 1,272. 
Gasoline, motor do.... 16,067 17,919 Asia 6,794; Africa 5,580; Europe 2,691. 
Jet fuel do.... 9,540 9,191 Asia 4,836; Africa 1,984; Europe 1,157. 
Kerosine. ............- do.... 5,702 6,558 Africa 3,591; Asia 2,814; Europe 406. 
Distillate fuel oil do.... 12,715 15,404 Asia 7,028; Africa 6,718; Europe 1,474. 
Residual fuel oil. do.... 65,578 74,177 ien 48,672; Europe 15,908; Africa 
one 8 do 10,277 7 All to Asia. 
er: 
Solvents do 272 1.085 Africa 643; Asia 367; Europe 70. 
Asphalt O..-- 613 407 Ethiopia 299; Asia 108. 
Unspecified........ do- 4 5 All to Asia. 
Total do- 130,394 132,296 
Mineral tar and other coal-, petroleum-, 
or gas-derived crude chemicals 8,674 zx 


r Revised. 

1 Data are for Iranian calendar years beginning March 21 of the year indicated. 

? Destinations of shipments reported by continent only, detail by country not available, except for primary 
shipment of asphalt to Ethiopia. 
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Table 3.—Iran: Imports of mineral commodities 1 
(Metric tons unless otherwise specified) 
Commodity 
METALS 


ies )) ⁵ 00 dd ĩð SPS I 

C%%0%%0/%%öͤͤ» M my... .. mw; y 8 

Semimanufacture s 
Antimony, metal and alloy 
Arsenic oxide and acid. ....... 22222 2 LLL LLL LL LL LLL Lc s c ses cssc ec sss 2c2 
Cadmium, metal and alloys. .................-- 22-2 L LL 222 LL Lll 2l... kilograms. . 
homme, ñ ß 
Cobalt, metal and alloy dss kilograms.. 
Copper metal, including alloys: 


Unwroughi- i ee ee ee ets ⁰¶ydd y s eue 

Semimanufactures 
Gold, metal: 

Including scrap and was tek troy ounces.. 

Rolled, drawn, sheets and barg d 
Iron 55 steel: 


— a (5 GP — — G» wb uU GD — 2 «D Xp XP up Cà am — — oe e o a——— —HA—E—ͤ ùG' 2 UD Gm — @ @ @ @ — @ o @ 


Ardea ————————À——— —— Á—— (———— — — 88 


M OXida. ²³³FC—]WBVTũ ĩ bet eso d ͤ ãĩͤ ĩ y 


Mercury 
Nickel metal, including alloys: 
BOTaD--.lzewcíeteesea stc umi DLL EIUS ỹ³ðwmꝛ—m.ꝛꝶ] ⅛ r 
Unwrought.................- "Pe 
Semimanufactures.......... 2. L2. LL LL Ll ll LLL „„ 
Platinum metal, including scrap, waste and oat 7770... re tt ee troy ounces... 
Siye metal, including scrap, waste and ash 
ns 
ee ß ee VLDE eL ee eee long tons 
Metal, including alloys: 


- e 4 4 4 4 SR — OD 4e 4» — «D 4» 4 4 OD 4D "A a "D Xe (QD WR wa 4 


Tungsten, metal and alloyꝶ sss h éhöb e 
Zinc: 
))J%%öGCö;;õͤĩ³]Ü¹àà ³¹Ü¹o⁴ꝛꝛnaAa M M ⅛ LL ⁊ðͤ ĩé K ee dA 
Metal, including alloys: 
Scrap JJ“... 8 
e e e ccm Rl LEAL de E 
SemimanufactureB.. h ee os seh uisa ei deu 
Other: ! 
Oros, Deno ͥͥ d c" 
Ash and residues containing nonferrous metals 
N0ON METALS 
Abrasives: 


E)//nl/./„„„„,„„„.. secesessees 
Grinding and polishing wheels and stones 
Abes tos; hh € 


entonite a E M LM ] y ] ] yd y . ĩð . LS 


DintOmite ĩ²˙ ⁵ UDP!!! . 8 

Fertilizer materials manufactured: 
Neef ð /// d M ALLE HU dE 
Pboephst lte... ES 
CC ³ Loc Br Lu . y eS dr E 
Mixed and unspecified__..........---...------------------------+---------- 


See footnotes at end of table. 


41,941 
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17,666 
42,200 


57,195 
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Table 3.—Iran: Imports of mineral commodities 1—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 
NONMETALS—Continued 
GADNO 6227 oo ss eee ec D e y k f Ea E 670 678 
7: .... ( ee „ 354 695 
r ͥ ↄwiWyſnn: y x 8 kilograms. . 500 (2) 
³˙ĩ¹tƷèùũVBü. ] o0 es EUM MP HE 873 322 
f ⅛ w dd y ⁰⁰⁰ . eeu ue 37 108 
Mica, al-formB. elm y ykydſꝗſſſãsſd ⁰ͥꝗqꝶmn y Ato end 13 60 
Pigments, mineral: 
Iron (including processed 489 439 
90, o MEMENTO VERIS w TAE 9 129 
Precious and semiprecious stones: 
Turguolié. ee ß IE Le Eu eA LE grams.. 12,000 20 
OMOR yatta ee ani SL 8 do.... 35,5897 711, 636 
AWifſſſſ ⁰ ⁰y do 2,090 "m 
Sal. 2 i e ⁵ↄ N aL i. ...... ME A C e EE 75 62 
Stone, sand and gravel: 
Dimension stone, other... ....... 2:2 -- cL Lc LLL LLL LL Lll LL LL LL L2 222222222222 189 15 
Stone crushed- yd « ũ ſ)ſfſyſfſſdſdſddſdſdſddſdddddd ⅛ ¾ 8 474 1, 738 
S0 ² ꝗ ꝗ ůà½V ³oÄAAA ³ðÜ- q —T——TW—T——— e e e E M aU 1,090 256 
ii ß fd ĩ E 259 718 
Sul 
e,, ß v e A M E dE 545 429 
Sullurie.acld. ¼ꝓfꝓfqꝶ]qꝓñpx pp pp pp Ef A E d rte 803 154 
Talgs ho leac ¹˙6d oc eee ats Na he ee La. E AM ĩͤ 333 247 
Other, nonmetals n.e.s.: 
Meerschaum, amber, jet_.......-..-..----- eee 365 25 
Oxides and hydroxides: 
PJ sasuke Gee et ee eee ee ee Se cre: 216 238 
"aliii ERROREM MOTIV 148 
G ðᷓñ ˙²˙rù] ß ꝰĩ x ¼¼½—.. DEDE E 1,297 8,526 
MINERAL FUELS AND RELATED MATERIALS 
Asp PIII a ⁰Ä˙¹wVwjjʒ ⁰o ͥ ee eS 15 150 
JJV ͤͥͥ ⁵ꝙVͥyſJ½VJ.ͤõͤĩù5 ¼¼¼¼: 7,241 1. 551 
Peat, including peat brique tnt tete (3) ES 
Petroleum refinery products: 
Gasoline, wistioo ------------------------------------- 42-gallon barrels. . 4 8 
Gasoline; motor.. . e , LC E omen 0 — 17 20 
Kerosing..- ſhſ ⁰ AAA 8 do 9 a 
Distillate foel OND aa ace ae . e LE Aa do 1,686 363 
Dusricante )))) ⁵³ . x 0.... 54,075 31, 009 
ther: 
Billl(ĩͤĩũĩ⁵]ð“.ͥ⁰ẽ ] y ⅛ . ĩè d ĩð2 ate pi den do.... 42,801 15,327 
V§/§ö;—? ę ⁵ ⅛ ⁵ 0 ]ð] ͤ EENE NEP EE do 14,810 15,626 
J777õõ.ÜiêEI ͥ rd ͥͥ ͥͥͥ Be do.... 113,402 62,348 
Mineral tar and other coal-, petroleum-, or gas-derived crude chemicals. ............ 2,928 4,667 
r Revised. 


1 Data are for Iranian calendar years beginning March 21 of the year indicated. 
2 Less than l4 unit. 
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and boehmitic materials. These discoveries 
together with low-cost natural gas as fuel 
may lead to the domestic production of 
alumina for the new plant at Araq. One 
of the most promising discoveries was in 
the Zagros Mountains west of Isfahan. Sur- 
face samples tested 73 percent Al2O3. At 
yearend, core drilling was being conducted 
to determine the size of the deposit, and 
the National Iranian Steel Co. was tunnel- 
ing the south side of the deposit. Another 
large reserve of bauxitic material suitable 
as refractory clay was found at Semirom, 


METALS 


Aluminum.—lran's first aluminum plant, 
a 45,000-ton-per-year complex at Araq went 
on stream in December 1971. The $50 mil- 
lion plant is a joint venture of the Iranian 
(70 percent) and Pakistani (20 percent) Gov- 
ernments, and the U.S. firm Reynolds In- 
ternational, Inc. (10 percent). Alumina from 
Australia delivered to Bandar Shahpur is 
moved to the plant site via the Trans- 
Iranian Railway and a new spurline. The 
U.S.S.R. contracted to take 10,000 tons per 
year of primary metal. 


Since 1967 the Geological Survey of Iran 
has discovered bauxite deposits in various 
parts of the country. Generally the deposits 
fall into two categories: diasporic materials 


about 100 miles south of Isfahan. A pilot 
plant was built during the year to upgrade 
and to process the clay into refractory 
brick. 


Ld 
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Copper.—Following the withdrawal of 
Iranian Selection Trust Ltd. (IST) from the 
Sar Cheshmeh copper development project 
because of insufficient financial backing, the 
Government of Iran engaged in numerous 
talks with a variety of international mining 
interests in order to select a financial part- 
ner and operator for the copper operation. 
In December, however, the Shah of Iran 
instructed the Iranian Government to de- 
velop the Sar Cheshmeh deposits without 
foreign participation. Later in the month, 
after the deposit was formally nationalized, 
the Minister of Economics announced that 
an Iranian company would be formed and 
that plans were to bring the operation into 
production in 1974 at a capacity of 145,000 
tons per year. The Minister added that the 
Government would handle exports and 
would, in the long term, seek to build a 
smelting-refining complex in Iran. 

With regard to financing the project, the 
Government planned to obtain foreign 
loans to supplement the country's domestic 
financial resources. In addition, the Min- 
ister stated that about 180 expatriate min- 
ing experts and technicians would be 
needed and that it was entirely possible 
that a form of management contract with 
a foreign group might be sought. 

The Geological Survey of Iran was work- 
ing jointly with Yugoslav technicians in an 
area of approximately 24,000 square miles 
in Kerman Province, and interesting indi- 
cations of porphyry mineralization have 
been discovered. At Darreh Zhar, drilling 
was completed and proven reserves amount 
to 28 million tons of 0.87 percent copper. 
Further exploration by tunneling is now 
underway. ‘ 

At Qaleh Zari, south of Birjand, a pri- 
vate Iranian company has found a vein 
deposit of about 2 million tons of 3 to 4 
percent copper, mainly chalcopyrite. Japa- 
nese interests have formed a joint venture 
with the Iranian company for mining the 
ore and constructing a concentrator. The 
West German company, Metallgesellschaft, 
A.G. has finished its feasibility study of the 
Meduk copper deposits, establishing a re- 
serve of about 24,000 tons of ore, 1.14 per- 
cent copper. The existence of several low- 
grade disseminated copper mineralizations 
have been established from drilling results 
at Kuh-e Bahr Aseman and Kuh-e Hanza 
in Kerman Province. 

In the northwest, in Azerbaijan, the Geo- 
logical Survey was drilling copper-molyb- 
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denum anomalies discovered by its pros- 
pecting groups. In Zanjan and Semnan, 
some medium and small-sized copper de- 
posits owned by Iranian private companies 
are under development; production will 
start in the near future. 

Iron Ore.—After almost 2 years of per- 
sistent effort, the Japanese firm Marubeni 
lida Co., Ltd., was on the verge of con- 
cluding a joint venture agreement for the 
development and exploitation of two iron 
ore deposits in southern Iran. The Iranian 
private partner will be Iran Barite Co., 
which is controlled by Asghar Pairavi (who 
holds the mineral exploitation concession 
to both properties). The Government of 
Iran will hold a 5l-percent interest. The 
deposits, known as Goli Gowar and Tang 
Zagh, are north of Bandar Abbas. The 
former deposit, located 30 miles west of 
Sirjan, is estimated at 250 million tons of 
a magnetite-hematite ore having about 60 
percent iron. The latter deposit indicates 
a reserve of 100 million tons hematite ore 
having 50 percent iron. Much of the ex- 
ploration work at the two properties has 
already been completed by Japanese teams, 
and the new company should be able to 
operate relatively soon after the project 
has been finalized. 

Iron and Steel.—Reportedly, the 600,000. 
ton-per-year steel plant built by Soviet 
technicians at Isfahan produced its first pig 
iron on December 31, 1971. During Janu- 
ary 1972, pig iron output averaged 1,800 
tons per day. The pig iron was to be stored 
until mid-1972 when the converter will be 
ready to process the pig iron into steel. Ear- 
lier in the year, the U.S.S.R. and Iran pre- 
pared a comprehensive plan of cooperation 
that covers the next 10 to 15 years. Under 
the plan, the U.S.S.R. is to assist Iran in 
constructing the second stage of the Isfahan 
steel plant, and eventually capacity will 
increase to about 4 million tons per year. 

Expansion of the steel rolling complex 
at Ahwaz progressed rapidly during the 
year. When completed the total capacity 
of the various mills will be 500,000 tons 
per year. The Iranian Steel Mills Co., mill 
operated successfully, producing 135,000 
tons of light sections and reinforcing bars. 
The medium section of the mill was com- 


3 Central Treaty Organization, Economic Com- 


mittee. EC/20/m/D36. Tehran, Iran. Dec. 5, 1971, 
p. 6. 
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pleted by Demag, A.G. The initial capacity 
was to be 100,000 tons per year, but plans 
were to double the capacity by 1972. Work 
on facilities of Arya Co., and the Puladsazi 
Iron Co. was completed during the year, 
and around 30,000 tons of medium-size 
beams were produced. With both plants in 
full operation, the whole complex was ex- 
pected to produce 400,000 tons in 1972. 

During December 1971, the Ahwaz Roll- 
ing and Pipe mills was also inaugurated by 
the Shah. The plant was designated to pro- 
duce 140,000 tons per year of skelp. In 
addition, there are two continuous-weld 
tube mills, one with a capacity of 41,000 
tons per year, the other 13,000 tons per 
year, on a one-shift operation. The mill 
was expected to be in full production in 
1972. 

During the year, a group of Japanese 
interests engaged in talks with Iranian off- 
cials on building a $40 million cold.rolled 
steel sheet mill with a capacity of 500,000 
metric tons per year. Subject to govern- 
ment approval, the consortium plans to 
put the mill in full operation by 1980 and 
to provide technical assistance, supplies of 
hot coils, and part of the investment re- 
quired.5 

Lead and Zinc.—After increasing for sev- 
eral years because of the new mines, lead- 
zinc mine output declined because of the 
lack of markets. 

The major lead-zinc mines are: The 
Kushk mine in central Iran (mainly zinc); 
Anguran mine in Zanjan area (mainly zinc); 
Shah Kuh mine in Isfahan area (mainly 
zinc); Ravanj mine west of Kashan (mainly 
lead); Zahbad in the Qazvin area (lead and 
zinc); Duna Nakhlak in Anarak area (lead); 
Chah-Sorb and Seh-Changi in the Tabas 
area (lead and zinc). There are many other 
smaller mines producing mainly lead. 

In addition to the foregoing producing 
mines, extensive exploration and prospect- 
ing activities both by the private and public 
sector were carried out to establish further 
commercial resources, such as at Amarat 
near Arak, Kuh-e Sorme near Shiraz, and 
near Khorram Derreh near Zanjan. A 
flotation plant, operated on a trial basis, 
was installed at the latter site. 

Manganese.—The National Iranian Steel 
Co. has contracted to buy in Iran about 
20,000 tons per year of 35 percent mangan- 
ese ore for delivery to its new steel plant 
at Isfahan. Production was to have in- 
creased sharply in 1972. 
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Uranium.—Following an agreement be- 
tween the Iranian and French Governments, 
a group of French and Iranian experts 
from the Geological Survey of Iran and the 
French Atomic Energy Commission con- 
ducted a widespread, systematic reconnais- 
sance and prospecting for uranium deposits. 
By the end of 1971, the team had surveyed 
about 50,000 square miles of the most prom- 
ising areas. Although no substantial dis- 
coveries were made, there were several pros- 
pects warranting further investigation. 


NONMETALS 

Celestite.—A deposit of celestite discovered 
about 90 miles east of Tehran 3 years ago, 
is now in production. There are a few other 
celestite deposits in the prospecting stage 
in southern Iran near the oilfields. They 
are believed to contain large reserves of a 
bedded ore. 

Cement.—The Industrial and Mining De- 
velopment Bank of Iran and private Iran- 
ian interests have formed a joint company 
to erect Iran's third asbestos cement plant. 
The plant will be located near the Lushan 
Cement factory in northwestern Iran. The 
plant’s capacity will be 30,000 tons of 
asbestos cement pipe and 20,000 tons of 
asbestos cement sheet. 

Ocher.—Studies are underway to erect a 
processing plant on Hormuz Island with a 
capacity of 5,000 tons per year. Red ocher 
has been exported from the lsland for 
centuries under the name "Persian Red." 

Sulfur.—Native sulfur continues to be 
produced from bedded and volcanic de- 
posits, but production is small. The greater 
part is recovered when processing crude 
oil. Since 1969 Tenneco Oil Co., a US. 
company, has performed extensive field 
exploration in areas along the Persian Gulf 
coast. After selecting the most promising 
blocks in these areas, a core-hole drilling 
program began in October 1970. Initial 
work was concluded in April 1971 after 
drilling 26,283 feet on the three best pros- 
pects. No subsurface sulfur mineralization 
was found, but, exploration will continue. 


MINERAL FUELS 
Carbon  Black.—The National  Petro- 
chemical Co., concluded a partnership con- 
tract on July 22, 1971, with Cabot Corp., 
a U.S. firm, for the construction of a carbon 
black plant at Ahwaz. The 16,000-ton-per- 


4 Metal Bulletin. No. 5684, Mar. 17, 1972, p. 32. 
5 Metal Bulletin. No. 5593, Apr. 23, 1971, p. 82. 
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year plant will be completed by mid-1974 
and there are plans to double the capacity 
in the near future. The plant is being 
financed by Iran's Industrial and Mining 
Development Bank and the Industrial 
Finance Corp. of the World Bank. 

Natural Gas.—The National Iranian Gas 
Co. (NIGC) on September 18, 1971, signed 
a protocol with two Japanese companies, 
Fuji Oil Co. and Marubeni lida, Inc. 
covering a joint venture for the long-term 
export of Iranian liquefied natural gas 
(LNG) to Japan. Under the agreement, the 
Japanese partners will finance facilities for 
the liquefaction and transportation of 4 
to 6 million tons of LNG annually (equiv- 
alent to 550 to 820 million cubic feet of 
gas per day) over a 20-year period, with 
the Iranian company's share of the cost 
repayable over a 10-year period. The gas 
is to come from the 1969 natural gas dis- 
covery by the Iranian Oil operating com- 
panies (Consortium) on Qeshm Island, 
southwest of Bandar Abbas in the Persian 
Gulf. The starting date has been set for 
1977-78, and the cif. Tokyo price will be 
$0.75 per million Btu. The cost is expected 
to be in the vicinity of $800 million for 
developing the Qeshm field, a liquefaction 
plant, and five LNG tankers. The venture 
will be financed by the Japanese partners 
with the possible assistance of the state 
owned, Japan Petroleum Development 
Corp.$ 

Earlier in the year NIGC signed an agree- 
ment in principal with C. Itoh and Co., 
a large Japanese trading company to estab- 
lish a joint venture in Iran to supply LNG 
to Japan. According to the June 1971 pro- 
posal, the joint venture was to be capital- 
ized at $70 million, which will be shared 50 
percent by NIGC, and 25 percent each by 
C. Itoh and Co. and Entreprise de Recher- 
chés et d'Activites Pétroliéros, the French 
state entity. It is planned that a pipeline 
will be consructed to connect the oilfields 
with Kharg Island where liquefaction facil- 
ities will be built to export 3 million tons 
per year over a 20-year period. At yearend 
1971 the plan was pending. 7 


Phase II of the construction of the Iran 
Gas Truckline (IGAT) was initiated in 
1971. It includes increasing the total pump- 
ing station capacity of the gathering system 
to 81,750 horsepower and the capacity of 
the main transmission line to 457,200 horse- 
power adding a booster station at Tang-e 
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Pirzal and five more booster stations in the 
northern section of the line. 

Petroleum.—Iran’s petroleum production 
increased 724,496 barrels per day during 
1971 in reaching an average of 4,553,153 
barrels per day for the year. The increase 
alone exceeded the 1971 total average daily 
production of Algeria, the world's 12th 
largest producer. Production gains resulted 
primarily from developmental efforts of the 
Consortium which accounted for 93 percent 
of the increase. This company was again 
the major oil producing and refining com- 
pany in Iran accounting for 92 and 82 
percent, respectively, of the country's total 
crude oil production and refining. Although 
NIOC is a major refining and marketing 
firm, its crude oil production accounts for 
less than 1 percent of the country's total. 
Companies that have joint ownership of 
petroleum production with NIOC are 
Amoco Iran Oil Co. (AMOCO) (formerly 
Iran Pan-American Oil Co. (IPAC)), 
Société Irano-Italiénne des Petroles (SIRIP), 
Lavan Petroleum Co. (LAPCO), Iranian 
Marine International Oil Co. (IMINOCO), 
Iran Nippon Petroleum Co. (INPECO), 
Hormuz Petroleum Co. (HOPECO), and 
Bushire Petroleum Co. (BUSHCO). Com- 
panies that have contractual agreements 
with NICO are Société Francaise des Pétroles 
d'Iran (SOFIRAN), European Group Co. 
(EGOCO), and Continental Oil Co. of Iran 
(CONIRAN). 

In 1971 the Consortium's capital invest- 
ment in both refining, production, and field 
processing (including housing and other 
amenities) was more than $107 million. 
Although this is the largest such invest- 
ment made in a single year, representing 
a 123-percent increase over 1970, consortium 
capital expenditures are expected to remain 
at this level, averaged out over the next 
decade. 

The conventional figure for Iran's crude 
oil reserves is about 55 billion barrels. 
However, the consortium and NIOC are 
concurrently, but independently, using 
consultants to reassess reserves in the Con- 
sortium agreement area. Both companies 
have agreed to reconcile the findings of 
their consultants, and it is believed that 
the new figure will be considerably higher 


$ Middle East Economic Survey. V. 19, No. 49, 
Oct. 1, 1971, p. 3. 
V. 19, No. 50, Oct. 8, 1971, p. 3. 

T Mining Journal. V. 276, No. 7088, June. 25, 
1971, p. 522. 
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than the current one. Concomitantly, 
Iran's natural gas reserves are expected to 
be reevaluated upward. Currently, gas re- 
serves are a conservative 200 billion cubic 
feet, ranking Iran third in the world 
(following the U.S.S.R. and the United 
States). Major fields are NIOC's Khangiran 
gasfield (in the Sarakhs area of northeast 
Iran) with 18 trillion cubic feet and the 
Consortium's Pazanan field with 50 trillion 
cubic feet. 

The Consortium had nine rigs at work 
throughout the year, three committed to 
exploration drilling and six to development 
drilling. Six exploration and 25 develop- 
ment wells were drilled, of which three of 
the former and 21 of the latter were pro- 
ducers. Among the joint venture/contract 
companies, six exploratory and four de- 
velopment wells were drilled. At yearend, 
five exploration and three development 
wells were being drilled. 

Consortium.—The year 1971 showed an 
exceptional increase in production thereby 
setting impressive records. 

Net crude oil production averaged 
4,170,583 barrels per day, a 19-percent in- 
crease compared with that of 1970. The 
total number of fields connected to the 
production system was 17, of which three— 
Paris, Marun, and Karanj—accounted for 
nearly all of the gain. 

A total of 290,000 barrels per day of 
production capacity was added during the 
year, bringing the overall production 
capacity in the Consortium's "Agreement 
Area" to 4,420,000 barrels per day. The 
construction of the two-berth sea-island-type 
loading facility at Kharg Island designed to 
accommodate tankers up to 500,000 dead- 
weight tons, was proceeding satisfactorily. 

The construction of a 42-inch-inside-di- 
ameter/48-inch-outside-diameter oil pipeline 
from Ahwaz to Ganaweh (on the mainland 
opposite Kharg Island) was nearing com- 
pletion at yearend. 

One additional 1-million-barrel crude oil 
storage tank was under construction on 
Kharg Island, increasing the nominal stor- 
age capacity there to 14 million barrels. 

Crude oil processed in the consortium's 
Abadan refinery, one of the world's largest, 
averaged 422,347 barrels per day, which was 
the highest output attained since the Con- 
sortium was formed in 1954. The following 
tabulation shows products produced in 1970 
and 1971, in volume-percent. Note the sig- 
nificant rise in motor gasoline and kerosine 
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output: 
1970 1971 

Aviation gasoline. ...............- 4.2 . 3.4 
Motor gas oline 0 12.2 
Jet fel- — tle 8 8.4 7.8 
Kerosinne 9.6 11.6 
Distillate fuel oil 17.5 18.1 
Residual fuel oil. ................- 44.1 44.5 
Ol 888 7.2 2.8 

Total croci ee 100.0 100.0 


The very significant increase in crude oil 
production and exports, coupled with the 
agreements signed in November 1970 and 
February 1971 led to a substantial increase 
in revenues paid by the Consortium's mem- 
bers to the Government of Iran. Total 
payments for 1971, including taxes and 
royalties amounted to $1.79 billion, up from 
$1.05 billion 8 in 1970. 

NIOG.—During 1971 NIOC revealed its 
program of capital expenditure for 1970-75. 
The program called for expenditure of 
$848 million of which $177.8 million was 
projected for 1970, $263.3 million for 1971, 
and $151.0 million for 1972. The most im- 
portant elements included the following: 
(1) The second Ahwaz-Rey-Tehran crude 
oil pipeline, which will have a capacity of 
410,000 barrels per day from Ahwaz to Rey 
(near Tehran) and 265,000 barrels per day 
from Rey to Tehran. A contract for this 
line has been let; (2) increasing the capac- 
ity of the present Ahwaz-Tehran crude oil 
line from 94,000 to 116,000 barrels per day. 
A contract was let to install five new pump 
stations and replace three of the old pump 
stations; (3) construction. of a products 
pipeline with an initial capacity of 17,500 
barrels per day from Rey to Tabriz. As 
with the Rey-Mashad line, this pipeline 
will be used first for products, and when 
the refineries at Tabriz and Mashad are 
constructed, these lines will be expanded 
and converted to crude oil; (4) expansion 
of the existing Rey-Shahrud-Mashad line 
to 25,090 barrels per day from Rey to Shah- 
rud and 18,000 barrels per day from Shah- 
rud to Mashad; (5) construction of the 
40,000-barrel-per-day Shiraz refinery, which 
was begun in 1970 and is scheduled for 
completion in 1973; and (6) expansion and 
renovation of the Kermanshah refinery 
from 8,000 to 15,000 barrels per day, which 
was completed in November 1971. 


8 Converted from United Kingdom pounds 
(UKf) to U.S. dollars at the rate of UKf 
1 = US$2.40. 
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There was no progress during 1971 on 
the projected Ahwaz to Iskenderun crude 
oil pipeline. Potential offtakers of the crude 
oil have not pledged sufficient commit- 
ments, of which a minimum of 900,000 
barrels per day is necessary, for lending 
institutions to provide the required finan- 
cial support. 

Iran's first venture in foreign oil explora- 
tion was announced in August 1971. NIOC 
in a joint venture with British Petroleum 
Co. Ltd., presented an application for oil 
exploration acreage in the United Kingdom 
sector of the North Sea. In May the Sasol- 
burg refinery in the Republic of South 
Africa was dedicated. With 17.5-percent 
ownership, this is the first foreign refinery 
in which NIOC has an interest. NIOC will 
provide 70 percent of the crude oil supply 
to this 55,000-barrel-per-day plant. 

In May 1971 NIOC signed an $11 million 
contract with the Yugoslav firm Ingra for 
the construction of a topping plant on La- 
van Island in the Persian Gulf where ex- 
port terminals for two offshore companies, 
LAPCO and IMINOCO, are situated. The 
24,000-barrel-per-day plant is expected to 
be completed in 1974 producing mainly 
fuel oil for bunker fuel and kerosine. 
NIOC will pay for the refinery by barter- 
ing its share of crude oil from Sassan and 
Cyrus fields. 

The Tehran refinery of NIOC was thor- 
oughly overhauled in 1971 after 2 years of 
continuous operations. After completion of 
the overhaul work, the major units were 
tested for short-term performance evalua- 
tion. The crude distillation unit tested 
112,500 barrels per stream-day, 31 percent 
above designed capacity. Other units also 
tested at rates above designed capacity. 
During the last quarter of 1971 the refinery 
was operated at a rate of 100,000 barrels 
per day. At yearend 1971, plans were being 
finalized for doubling the capacity of the 
refinery, including a new lube plant, pro- 
pane deasphalting, a furfural unit, dewax- 
ing, and a hydrofining plant. 

AMOCO.—The maximum producing ca- 
pacity of IPAC's two producing fields was 
set in 1971 at 110,000 barrels per day of 
34° API crude oil from Darius and 35,000 
barrels per day of 18°-19° API crude from 
Cyrus. Development plans are being formu- 
lated for the recently discovered Ardeshir 
field about 40 miles northwest of Kharg 
Island, which was designated commercial.“ 

Although the exploration period of the 
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original concession terminated in 1971, 
IPAC was still evaluating its Esfandiar and 
Fereidoon fields, which straddle Iran's Per- 
sian Gulf median line boundary, and was 
to have begun engineering work in 1972. 
SIRIP.—At the northern end of the Per- 


sian Gulf SIRIP brought its offshore Now- 


ruz oilfield onstream in April 1971, and 
together with further development of the 
Hendijan field, raised average production 
for the year to 57,000 barrels per day, up 
75 percent from 1970 production. Develop- 
ment of the Hendijan field has been com- 
pleted; maximum capacity is about 44,000 
barrels per day of 309—309? API gravity 
crude oil with a sulfur content below 1 
percent. At yearend 1971 production was 
averaging 88,000 barrels per day, and pro- 
jected 1972 was 95,000 barrels per day. Both 
Nowruz and the older Behregansar and 
Hendijan oilfields are linked by pipeline 
to the onshore Imam Hassan collection 
center. A short underwater line transports 
the oil from Imam Hassan to a single point 
loading buoy several miles offshore that is 
capable of handling 250,000-deadweight-ton 
tankers. 

Onshore, operations are continuing in 
the Zagros Mountains where a number of 
finds are being evaluated. The Kuh-e Rig 
discovery where eight wells have been 
drilled and flow rates up to 3,000 barrels 
per day on pumps have been registered is 
regarded potentially commercial. In addi- 
tion, two rigs are currently drilling the 
third and fourth wells of a five-well test 
program at Shorum. Two wells, drilled at 
Dudrou and Haft Chesmeh, proved dis- 
appointing. 

LAPCO.—It was announced that a new 
appraisal well would be drilled near the 
1967 discovery on the “W” structure, hope- 
fully leading to a development program 
that would bring the structure into pro- 
duction in 1972. The W“ structure is lo- 
cated about 50 miles southwest of Lavan 
Island near the boundary line with Qatar. 
Two wells have been completed as produc- 
ers, the first testing 5,426 barrels of light 
(41.69 API gravity) crude oil. 

On December 2, a completed develop- 
ment well blew out of control. After sev- 
eral weeks of pouring 10,000 barrels per 
day of oil onto the Persian Gulf, it was 
brought under control. 

IMINOCO.—Development of the offshore 
Rostam field was completed at yearend, 
and production from 26 wells, some of 
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which are on pump, averaged about 35,000 . 


barrels per day of 38? API gravity crude 
oil. Production at yearend from Rakhsh, 
17 miles northeast of Rostam, was running 
about 38,000 barrels per day of 349 API 
gravity crude. Five wells were in produc- 
tion and with the six wells that were to be 
drilled in 1972, output was to have been 
70,000 barrels per day. 


IMINOCO continued exploratory drilling 
with one well, targeted at approximately 
7,500 feet in progress 15 miles from Rostam 
on the “R” Block. An additional three wells 
were scheduled for 1972, one on the 
Alpha-l structure, one on the “O” struc- 
ture, where two previous dry wells were 
drilled, and one deep test wildcat on the 
Rostam field to the Khuff formation at ap- 
proximately 12,000 feet. 


INPECO.—On November 8, 1971, a joint 
venture of Japanese interests (33.33 percent) 
Mobil Oil Corp. (16.67 percent) and NIOC 
(50 percent) signed an agreement covering 
a new concession in Lurestan. The terms 
called for a $40 million signature bonus, 
and a commitment to spend $5 million 
during a 9-year exploration period. This is 
the first crude oil exploration concession 
secured by the Japanese and the first in the 
Persian Gulf areas to be operated jointly 
by Japanese and United States interests. 
The concession agreement covers an on- 
shore area of nearly 3,100 square miles for- 
merly held by the Consortium. Also in- 
volved is the construction of a jointly 
owned refinery in the event commercial 
production is attained. 


The royalty payment will be 12.5 per- 
cent of posted prices with sliding-scale roy- 
alties rising to 16 percent of the posted 
price depending on amounts produced. 


SOFIRAN.—SOFIRAN has relinquished 
the entire onshore acreage included in the 
1966 service contract with NIOC after com- 
pleting a seismic survey and drilling three 
exploration wells. Offshore, the company 
has relinquished 50 percent of the 7,720- 
square-mile tract where nine exploration 
wells have been drilled. SOFIRAN's only 
potential commercial discovery has been off 
Sirri Island in the lower Persian Gulf area 
near the median line boundary with Abu 
Dhabi, where two exploration wells proved 
a large potential reserve but a third well 
confirmed an especially tight formation. 
SOFIRAN is not considering commercial 
production but has not abandoned hope 
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that future technical developments may 
make production feasible. 

EGOGO.—The West European consort. 
ium, which consist of the State oil entities 
of France, Italy, Spain, and Austria, and 
the Belgium firm, Petrofina, S.A., drilled 
its first well on its Kagan permit on the 
Namak structure near the Persian Gulf. It 
was planned to drill to about 10,000 feet. 
This was the first of a 15-month drilling 
program that will include one well each 
on the Aghar and Sim structures on acre- 
age south of Shiraz. 

HOPECO.—HOPECO, which is owned 
equally by Mobil Oil Corp. and NIOC, 
was the successful bidder on a 1,350-square- 
mile concession in the Straits of Hormuz 
at the mouth of the Persian Gulf. Mobil 
paid a $2 million signature bonus for a 
6-year exploration concession in which it 
must spend $11 million. Similar to the 
other new concession agreements signed in 
1971, the royalty payments (which are ex- 
pensed) are 12.5 percent with a sliding 
scale up to 16 percent, depending on pro- 
duction levels. 

BUSHCO.—Amerada Hess Corp. in a 
jointly owned venture with NIOC obtained 
a 1,200-square-mile offshore Persian Gulf 
concession on July 27, 1971. The block lies 
just south of the IPAC concession and ex- 
tends to the Persian Gulf median line. 
Bonuses include $5 million at signature 
and $6 million at varying production levels. 
The royalty is 12.5 percent fully expensed, 
ranging up to 16 percent when accumula- 
tive production reaches 75 million barrels. 

CONOCO.—This company complete4 pre- 
liminary exploration work on the 4,965 
square mile onshore service contract area 
north of Bandar Abbas. Drilling of its first 
exploration well began in October 1971 at 
a site in the Kuh-e Finu; the goal was to 
reach 11,000 to 12,000 feet. A second well 
was scheduled for Kuh-e Namak in 1972. 

Petrochemicals.—On October 19, 1971, 
Iran's National Petrochemical Co. (NPO), 
a subsidiary of NIOC, signed an agreement 
with Mitsui and Co., a Japanese firm, to 
build a $358 million petrochemical complex 
near the already operating complex at 
Bandar Shahpur. The new facility will use 
naphtha from the Abadan refinery and na- 
tural gas from the oilfields. The plant 
will have an annual capacity to produce 
300,000 tons of ethylene, 200,000 tons of 
other olefins, 450,000 tons of aromatics, and 
250,000 tons of caustic soda. Principal end- 
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products will be polyethylene, ethylene 
dichloride, and ethyl benzine. The new 
complex is expected to start production in 
1976. 

Early in the year, the Government an- 
nounced that it would prohibit the impor- 
tation of chemical fertilizers during the 
remainder of 1971 in order to provide full 
protection for the Shahpur Chemical Co. 
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plant completed in November 1970. In 1970 
Iran imported 160,000 tons of fertilizer 
and consumed 230,000 tons, the difference 
being supplied by the Shiraz plant of Iran 
Fertilizer Co. With the increase in produc- 
tion from the first Shahpur plant, domestic 
production is expected to meet sharply 
growing local demand, estimated as 500,000 
tons per year. 
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The Mineral Industry ot Iraq 


By David A. Carleton ! 


The petroleum industry, long the main- 
stay of the Iraqi industrial economy, was 
the center of significant developments and 
the topic of numerous protocols with Sovi- 
et-bloc nations. Other major mineral devel- 
opments included the near-fruition of a 
Frasch sulfur operation, expansion of a ce- 
ment plant, and completion of a petro- 
chemical plant. Little is known of the gyp- 
sum, lime, and salt producing facilities and 
equipment in Iraq. 

In 1971 crude oil production averaged 
1,710,444 barrels per day, an increase of 9.2 
percent over that of 1970. However, since 
total Middle East crude oil production in- 
creased 17.4 percent in 1971, Iraq's share 
of Middle East crude oil production con- 
tinued to decline, accounting for only 10.4 
percent of the 1971 Middle East produc- 
tion, compared with 11.1 percent in 1970 
and 18.4 percent in 1960. Crude oil proved 
reserves of 36 billion barrels at the end of 
1971 equaled 5.8 percent of the world 
total. At the 1971 production rate, proved 
reserves in Iraq were sufficient for 58 years. 

Crude oil produced in 1971 was valued 
at an equivalent of $1.2 billion based on 
estimated f.o.b. prices and was 33 percent 
more than that in 1970. The output of 
crude oil contributed an estimated 33 per- 
cent to the country's gross national prod- 
uct (GNP) in 1971 compared with 38 per- 
cent in 1960. During the year, the 
Government of Iraq received $989.3 mil- 
lion in oil payments which represented 
about 95 percent of the country's foreign 
exchange earnings and 69 percent of gov- 
ernment revenues. Because of accords 
reached between the Government and 
officials of the Iraq Petroleum Companies 
(IPC group), average payments increased 
from $0.95 per barrel produced in 1970 to 
$1.59 per barrel in 1971. The average per- 
barrel payments varied considerably de- 


pending on point of export. Payments for 
production piped through Syria and 
shipped from Mediterranean ports aver- 
aged $1.76 per barrel. Oil exported from 
the Persian Gulf port of Khor al-Amaya 
averaged $1.30 per barrel. The IPC group 
is composed of Iraq Petroleum Co., Ltd. 
(IPC); Mosul Petroleum Co., Ltd. 
(MPC); and Basrah Petroleum Co., Ltd. 
(BPC). 

In early 1971, as a result of the Organi- 
zation of Petroleum Exporting Countries 
(OPEC) settlement in Tehran, the posted 
(or tax reference) prices were raised 
$0.435 per barrel for crude oil loaded at 
Khor al-Amaya. Later in the year the Gov- 
ernment reached another agreement with 
the IPC group to raise the posted prices of 
crude exported from Baniyas, Syria and 
from Tripoli, Lebanon, by $0.801 per bar- 
rel. The Government also received from 
the IPC group a $20.2 million payment 
and a 4-year interest-free $10 million loan. 
Although relationships between the Gov- 
ernment and the IPC group were im- 
proved over previous years, the situation 
deteriorated by yearend. A new round of 
negotiations was planned for early 1972. 
Included were disputed production levels 
from northern fields, back payments for 
royalty expensing, transfer of group head- 
quarters from London to Baghdad, and a 
government claim for 20-percent equity 
participation in the IPC group. 

The Government company Iraq National 
Oil Co. (IOC), with substantial aid from 
East European countries, was preparing to 
bring its North Rumaila oilfield into pro- 
duction. At the end of 1971 the Govern- 
ment approved $1.5 billion for an ex- 
panded oi] development program to create 
a public oil sector capable of raising 
production by 10 percent annually. 


! Petroleum specialist, Division of Fossil Fuels. 
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PRODUCTION 


Crude oil production in 1971 totaled 
624.3 million barrels including an esti- 
mated 2.6 million barrels from the small 
government-owned Naft Khaneh oilfield. 
Marketed natural gas production rose 11 
percent as the principal consumer, the 
Government’s sulfur recovery plant in the 
Kirkuk area, came into full operation 
without serious operating problems. Near 
the close of 1971 natural gas production 


was averaging about 40 million cubic feet 
per day. 

Other than statistics published by oil 
companies, data on the output of other 
mineral commodities are not current. The 
latest data available lists cement produc- 
tion in 1968 at 1,399,924 tons of which 
200,374 tons was classified as salt resistant. 
Similarly, lime production increased 7.5 
percent to a total of 364,237 tons in 1968. 


Table 1.—Iraq: Production of mineral commodities 


Commodity ! 1969 1970 1971 » 
Cement thousand metric tons 1,381 e 1,400 e 1,400 
Gas, natural: 

Gross production gk million cubic feet. 196,000 200, 000 220, 000 
Marketed production do- 31,617 27 , 720 30,722 
Petroleum: 
rude 22... ..-- thousand 42-gallon barrels. . 557, 093 571,840 624,312 
Refinery products: 

i eect ces late eet ed dues do.... 3,272 3,239 3,686 
rr. 8 do- 651 608 972 
%% ²˙Ü—D W AAA ³AA ee a do 4,174 4, 480 4,687 
Distillate fuel oil..........-.-_-------- do- 5,701 5,737 5,775 
Residual fuel oil......................- do- 9,669 9,790 10,749 
Lubricants |... ) . do- 246 329 757 
Other. e cocoa ³»•A v cL EE do.... 855 1,062 761 
Refinery fuel and losses do.... e 1, 236 e 1,515 e 1,969 

S ³ĩð sce ou do.... e 25,804 e 26,760 e 29,262 

Salocras thousand metric tons 5 46 e 60 
e Estimate. P Preliminary. 


! In addition to the commodities listed, juss, an impure sandy gypsum, lime, and a variety of crude con- 
struction materials (clays, stone, sand and gravel) are produced, but available information is inadequate to 


make reliable estimates of output levels. 


2 Includes an estimate for production from the Government-owned Naft Khaneh field. 


TRADE 


Crude oil exports account for virtually 
all of the value of mineral exports. In 
1971 exports of crude oil piped to Syria 
and Mediterranean ports were valued at 
$646.3 million, and those shipped via the 
Persian Gulf were valued at $289.5 million. 
West European countries were the destina- 
tion for 98 percent of Iraq's crude oil ex- 
ports from Mediterranean ports and 59 
percent of those from the Persian Gulf. 
African and South American countries re- 


ceived 22 percent of Iraq's Persian Gulf 
total crude oil exports, whereas Australia 
and North America received most of the 
remainder. Cement exported to Persian 
Gulf riparian countries is the only signifi- 
«ant nonpetroleum mineral export. Iraq's 
major mineral imports are iron and steel 
commodities, including semimanufactures 
from the U.S.S.R., several West European 
countries, and India. 
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Table 2.—Iraq: Exports and reexports of mineral commodities 
(Metric tons unless otherwise specified) 
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Commodity 1969 1970 
: METALS 
Aluminum metal and alloys, waste and scrap____-._._---------------_----------- 25 a 
Copper metal and alloys, all form — 1,525 1,200 
Iron and steel: 
Waste and d d 11,995 24,359 
Semimanufacture s 53 
Lead metal and alloys, waste and scrap- sss 775 EN 
Magnesium and beryllium- .............. 2222-22 LL LLL LL 222222 c 22c22 2222222222 A 70 
Silver metal partly worked but not rolled kilograms. - ve 1 
Zinc metal and alloys, unwroughggllũ k Ja 100 
NONMETALS 
Comen c. ue Soccer %%% dſ²⁵o¾ nn AA ⁰ dd 294, 662 335, 638 
Clay products, refractory and nonrefractory - - ----------------------------------- r 218 199 
Diamonds (other than industrial), not set or strung_____________-_- thousand carats. . " 295 
Gypsum and plas ter e ee eee 295 9,481 
Stone, sand and gravel: 
Dimension stone: 
qi ro CDM ORO ⁵ à ͥ y dd ie eee 500 318 
f s ccu c ( ³³A ⁰⁰ꝗdꝗq¹.ĩ. y 8 E 9 
Gravel and crushed rock 10,070 37,542 
Sand excluding metal bearing 5 74 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum: 
Crude and partly refined. lll thousand 42-gallon barrels... 1 519, 677 537 , 761 
Refinery products: 
SI DD IMMER cI————PER Se te be do (1) (2) 
KéFORIBe:.- cl a ³⅛W0mmꝗ. ⁰ ⁰m⁊ ⁰ͥ⁰ydt ee ug yy y a ee fur do.... r (2) usd 
Distillate fuel oil... 2222222222222 LLL eee "a AS r 809 563 
Jh ar ⁰⁰m..k; ¾ ů i˖·˖˖ do (1) 54 
Naphilü- s osse %³ÜO as yd NA D LE AE 8 r 94 64 
Bitumen- occu ³Äð%ĩ, LL wr SECURA 8 0. cus r 400 228 
DIT o 2) ERRARE DE ³ĩ dddddddddddã 8 02 r à 6 
"Totali utaRbicl2ctbneMI ne ] ³ y LE e et ei do 71,3806 915 
r Revised. 


1 Revised to none. 
? Less than 14 unit. 


Source: Central Statistical Organization, Ministry of Planning, Republic of Iraq, Baghdad. Foreign Trade 


Statistics. 1969 and 1970, 816 pp. 


Table 3.—Iraq: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 
METALS 
Aluminum: 
Gier d eee eS else EN 
Metal including alloys, all form — „„ r 3, 063 
C%õĩ tſꝗqd]ꝗ ] ] ͤl!!:n”~«?d.ĩdvd 13 
Chromium oxide and hydroxideddddʒñ u.! Sa 
Copper metal including alloys, all form é r 1,899 
Iron and steel: ' 
Pig iron, cast iron, spiege leisen 807 
Sponge, shot, grit, iron pellet᷑tqUsV,Oçê, „„ T 
Steel: 
Jr! ͥ˙ͤ³¹ ²̃ ˙ ͤ ..... E ⅛˙—˙¾—Z¹ mmwmʒ mds T 
Blooms, billets, slabs, sheet, barg „„ - 
Tubes and pipe blank dae cu -cscubu endete 8,306 
Semimanufactures: 
f cen c ot eis ⁰ü than M dame AGE ALIE 
ther bars and rod 133,369 
Angles, shapes, section 
Universals, plates, sheets 41,618 
Ahh hot cer dendum e cec E 026 
Rails and accessories 3,875 
7 a ae wat ete eet y geal 6,442 
Tubes, pipes, fitting 23 ,103 
Lead metal including alloys, all form 8 
Magnesium and berylliunmnmnuinuinuinunununununu22LSsss 14 
1JöCöô·Ü «ði m ß d LE UU LATET 76-pound flasks. . SN 
Nickel metal including alloys, all formnuunwm m ꝛ r4 
Platinum-group metals partly worked or unworked................--.- troy ounces. . E 
Tin metal including alloys, all form long tons 178 
Titanium oxidB8--.. 2 aa ð / ͥ⁰ðꝗʒd yd EE al 


See footnotes at end of table. 


1970 
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Table 3.—Iraq: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 
Commodity 


METALS—Continued 
Zine: 
Oxide and peroxide... 2d coser ⁰ðꝗy yd d d MR ELE EE EE 
Metal including alloys, all forme —çůk ʒ !!!!!“ 
Other: 
Ore and concentrate of nonferrous base metals n. e. ss 
Oxides, hydroxides, and peroxides of metals n. e. 
Metals, metals, eR med ce Ses 
NONMETALS 
Abrasives, natural, n.e.s.: 
Pumice stone, emery, natural corundum, and other 
Grinding and polishing wheels and stones 
J ee nod ani e e Ced uL Led d e me t E E 


Refractory (including nonclay bricks) ................................... 
Nonrefractory „ö,, ele 
Diamond: 
Gem not set or strung. _____-_-------- ee ee 222 222222222222... carats.. 
I ³o¹w-w-w-. ewe mts ee EE E EE e do.... 
Fertilizer materials: 
Crude: 
Nies ⅛ð TR -G dd EE 
Manufactured: 
IJ ͥ ͥͥ 0’ ͥ ³⁰˙ꝛ1mATtãauné ĩ%Üü SEE EE 
nne, e ß ß tac ci dc eck 
Other including mixkeegdgdʒdũd· „41 
Anni ⅛ -h d ec ceeees 
Graphite. natural... ß ß ß e Lue ea D E 
Gypsum and plasters. ———R—»——^—A—A————— 


Pigments, mineral: 
Natural, erndſ“,,.,,.,,..,.... 
Iron oxides. processed . ⁵ðVy ⁰⁰⁰ ⁰⁰ꝗðyd yd d EE MEAE 


Sodium and potassium compounds n. e. s.: 

c ⅛]ð ͥ i U⁵ ð T ²⁰Üewſ .f... EE dar 

Caustic potash, sodic and potassic peroxide Ss 
Stone, sand and gravel: 

Dimension stone crude and partly worked 

Gravel and crushed rock.___...-.----.------------------------------------ 

LiMe@St0NG mSPREMIUT--—-—-———— dy y y RC FR 

Quartz and-quartzite..—.--- 5 bet ose eio aw ud a e suce 

Sand excluding metal bearinggggggggggggggngggggnngg2zzzzzzz 
Sulfur: 

Elemental: , 

Other than ed....“ 
eh ð an e E E 

U ùuofV er ee . coe LE plc E ae 

Sulfuric acid. Loon eet ce sce ese eese cad ⁰ 8 
Talc, steatite, » ꝰ̃ꝙ˙—ͤmmm berets ⁰ ⁰ at I ee EE 
Other: 

Bromine, iodine, chlorine, fluorine. _......._..------------------------------ 

Oxides, hydroxides, and peroxides of barium, strontium, and magnesium 

MINERAL FUELS AND RELATED MATERIALS 

Asphalt and bitumen, natural.................. LL LL Ll cL L LLL LLL LLL LLL LL „„ 
rr Sos ee oie bee do uL AL ELLE ⁰dd d b EE E 
e ³ ums 
Coke and ]]/ßß0ÿ : EG mado e sca 
Hydrogen and rare gases___-._.._-.------------------------------------------- 
Peat including peat briquets and litter- ----------------------------------------- 
Petroleum refinery products: 

Gasol oc e thousand 42-gallon barrels. . 


Jelly ONG Wakes ook ote eee Pelee tee te eee eee eee eee do.... 
Other: 

Nonlubricating oils n.e.s____.....--.----------------------------- do.... 

Bitumen and other residues do 

Bituminous mixtures n. ess „„ „„ do- 

Mineral tar and other coal-, petroleum, or gas-derived crude chemicals. ........... 


r Revised. NA Not available. 

1 Excludes beryllium. 

2 May include iron ore and roasted pyrites. 

3 In 1969, chalk and earth colors were reported as one category, 1,427 tons. 
4 Less than 4 unit. 


(*) 


1970 


140 ,000 
10,000 


Source: Central Statistical Organization, Ministry of Planning, Republic of Iraq, Baghdad. Foreign Trade 


Statistics. 1969 and 1970, 816 pp. 
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COMMODITY REVIEW 


METALS 


Iron Ore.—Sedimentary iron ores were 
discovered in Wadi Husainiya by a group 
of Iraqi and Soviet geologists in 1964. The 
results of investigations that followed were 
published in 1971.2 The findings revealed 
that the ore is in the form of goethite and 
turgite at the contact of the Upper Trias- 
sic and Lower Jurassic carbonate forma- 
tions. Furthermore, it was found that the 
commercial value of the iron deposits was 
limited by the variable composition, the 
small amount of ore, and the extremely 
difficult accessibility of the area which is 
20 miles east of Rutba in Iraq's western 
desert. 


NONMETALS 


Cement.—Construction of the Samawah 
cement plant which began in 1969 contin- 
ued with the assistance of a Kuwaiti credit 
equivalent to about $14.6 million. The 
complete expansion project, including an- 
cillary facilities, is expected to be com- 
pleted in 1973 at a total cost of $23.3 mil- 
lion. The expanded plant will have an 
annual capacity to produce 900,000 tons of 
cement. 


Fertilizer Materials.—The chemical ferti- 
lizer plant at Abu al-Khusaib, near Basrah, 
was completed in April 1971. It has an an- 
nual capacity of 56,000 tons of urea, 
140,000 tons of ammonium sulfate, 66,000 
tons of ammonia, and 110,000 tons of sul- 
furic acid. The plant utilizes natura] gas 
supplied from the nearby Rumaila oilfield 
through a 35-mile pipeline. Prior to com- 
pletion, Iraqi officials signed an agreement 
to deliver 50,000 tons of urea to the Arab 
Republic of Egypt in early 1972. When the 
plant was officially inaugurated in July, an 
agreement for the export of 25,000 tons of 
fertilizers to the People's Republic of 
China had already been concluded and 
India had expressed an interest in the 
purchase of 300,000 tons of ammonium 
sulfate and 100,000 tons of urea. The cor- 
nerstone of this natural-gas-based nitrogen- 
ous fertilizer plant was laid in April 1966. 


The Iraqi Government is reported to be 
interested in constructing a fertilizer com- 
plex at Anah on the Euphrates River 
about 70 miles east of the Syrian border. 
Phosphate fertilizers would be produced 


from indigenous raw materials; that is, sul- 
fur from Mishraq and phosphate rock 
from the Wadi Akash deposits located 
about 70 miles from the proposed site. 
The latter deposits were discovered by a 
team of Soviet and Iraqi geologists in 1970. 

Sulfur.—At the end of 1971, Iraqi 
Officials were preparing to inaugurate the 
Mishraq sulfur project, which has been 
slow to come to fruition. During the year, 
Iraqi officials arranged contracts with the 
Syrian Government covering the export of 
sulfur from the Syrian ports of Tartus and 
Latakia amounting to 100,000 tons in 1972. 
At yearend 1971, an agreement was 
reached between Iraq and Syria to estab- 
lish a new rail link connecting the two 
countries via the border villages of Bu 
Kamal (Iraq) and Dair al-Zur (Syria) to 
facilitate the transport of sulfur to Tartus. 


The bulk of Mishraq sulfur will be de- 
livered by rail to the Persian Gulf port of 
Umm Qasr. An agreement was reached at 
the close of 1971 with the People’s Repub- 
lic of China for the purchase of a mini- 
mum of 100,000 tons of Iraqi sulfur per 
year for the next 5 years. Trial production 
from the Mishraq deposit began in Decem- 
ber 1971 from 15 borings using the Frasch 
method. This represented the first stage of 
the project, which calls for a capacity of 
250,000 tons per year by 1972. A second 
stage, envisaged for 1974, will increase pro- 
duction to 1 million tons annually. In Au- 
gust, Iraq offered to supply India with 
250,000 tons of sulfur annually for 2 years 
and 500,000 tons annually during subse- 
quent years. India was offered the option 
to pay for the sulfur through exports of 
industrial machinery and other products or 
with foreign exchange. 


MINERAL FUELS 


Natural Gas.—A team from the Swiss 
subsidiary of the U.S. firm Chemical Con- 
Struction Corp. (Chemico) began survey 
work in connection with a projected natu- 
ra] gas liquefaction plant in south Iraq. 
Chemico technicians visited BPC oilfields 
to inspect degassing facilities and have sur- 
veyed potential sites for the plant intended 
to process North Rumaila associated gas. 


? Economic Geology. V. 66, No. 7, November 
1971, pp. 995-1004. 
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INOC estimates that 35 million cubic 
feet per day of natural gas is available 
from BPC fields and that an additional 
62.5 million cubic feet per day will become 
available when the North Rumaila field 
goes into production. 

Discussions also continued on the project 
to supply Iraq natural gas to Turkey; 
however, no conclusions were announced. 

Petroleum.—The Iraqi Government ap- 
proved an allocation equivalent to $1.5 bil- 
lion for an expanded 10-year program to 
develop the nation's oil industry. The 
overall objective is to increase crude oil 
production by a minimum of 10 percent 
annually while switching by 1975 from 
government financing funds to those gener- 
ated by INOC. Major targets are to diver- 
sify supply by producing other crude oils 
of differing gravities from known reservoirs 
and thereby improve the marketability of 
Iraqi oils. In addition increase reserves, 
improve drilling, producing, and transpor- 
tation techniques, expand export capabili- 
ties, construct a large-diameter pipeline 
from southern Iraq to the Mediterranean 
Sea via Syria, establish a tanker fleet, and 
develop plans to exploit natural gas. 

The Iraqi-Romanian agreement for eco- 
nomic and technical cooperation was 
signed in October and was ratified into 
law in December. The agreement provides 
for a $98 million low- interest loan whereby 
Romanian establishments will undertake 
geophysical surveys and drilling operations 
and provide equipment including refining 
facilities. It also provides for mutual coop- 
eration in the establishment of joint refin- 
eries in Iraq, Romania, or other countries. 


During August the Iraqi Government ra- 
tified that portion of the economic and 
technical protocol with the U.S.S.R. which 
stipulates that Soviet organizations will 
carry out projects necessary to increasing 
North Rumaila crude oil production ca- 
pacity from 100,000 barrels per day to 
360,000 barrels per day. Actual drilling of 
the 20 new wells was scheduled to begin 
during the first quarter of 1972 directly 
after the first stage of development is com- 
pleted and is planned for completion in 
1974. The Soviet organization, Technoex- 
port, will direct the work. 

A joint Iraqi-Soviet team completed a 
year-long survey of the oil and gas poten- 
tial of the northern and centra] areas of 
Iraq. Although a complete report was pre- 
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pared, the results were not published. A 
similar survey is planned for southern 
Iraq. At yearend INOC decided to form a 
third seismic survey team to explore dur- 
ing 1972 an area near al-Rifa' which lies 
northwest of Basrah. The other two 
seismic teams were engaged in exploring 
the al-Ahwar area, also near Basrah, and 
the Ratawi and Luhais areas. 

In early 1971, a subsidiary of the French 
Government agency, Enterprise de Re- 
cherches et d'Activités Pétroliéres, called 
Elf-ERAP, relinquished 65 percent (7,000 
square kilometers) of its 10,800-square-kilo- 
meter contract agreement area. This left 
Elf-ERAP with only two areas, one near 
Basrah and the other at Buzurgan near the 
Iranian border. Elf-ERAP finished drilling 
two more wells at Buzurgan, making a 
total of four wells in the field. The last of 
these, Buzurgan No. 4, reportedly tested 
10,000 barrels per day, and at yearend the 
company was appraising the structure. In 
addition Elf-ERAP had a discovery at Abu 
Ghirab, a few miles north of Buzurgan. A 
second well at Abu Ghirab was completed 
and at yearend was under test. Including 
the Siba oilfield found in 1969, Elf-ERAP 
has found three fields for INOC. However, 
pending conclusion of a serious dispute be- 
tween Elf-ERAP and INOC over contract 
terms, no plans on production have been 
decided. 


A long-term contract for the supply of 
Iraqi crude oil to Brazil was signed in De- 
cember between INOC and the Brazilian 
state oil agency, Petróleo Brazileiro, S.A. 
(Petrobras). Reportedly, a little over 2 
million tons (about 15 million barrels) of 
Iraqi crude oil is to be delivered to Brazil 
over a 5-year period starting in 1972. Iraq 
will endeavor to purchase Brazilian prod- 
ucts and services up to a value of $5 mil- 
lion f.o.b. Brazil. 


Snam Progetti S.p.A., a subsidiary of the 
Italian State oil agency, Ente Nazionale Id- 
rocarburi, began survey work in connection 
with its contract with the Iraqi 
Government to provide engineering and 
consulting services for the projected large- 
diameter, 777-mile pipeline from North 
Rumaila oilfield in southern Iraq to Tar- 
tus on Syria's Mediterranean coast. By 
yearend, a study covering the Iraqi portion 
had been completed and permission for 
the team to enter Syria was expected to be 
granted in the near future. 


THE MINERAL INDUSTRY OF IRAQ 


Near the close of 1971 the Hungarian 
agency Chemocomplex began to drill the 
first of three wells it contracted for on an 
extension of the Jambar oilfield now being 
produced by IPC. Earlier, Chemocomplex 
completed the last of four wells in the 
North Rumaila oilfield for INOC. The 
first development well in the Nahr Umr 
oilfield was spudded by INOC during No- 
vember 1971. Production at Nahr Umr, 
which is 18 miles east of North Rumaila 
oilfield, is scheduled to begin in 1974 at 
about 10,000 barrels per day with ultimate 
production reaching 40,000 barrels per day. 

INOC made its first delivery of “royalty” 
crude oil to a foreign country in 1971. 
The oil was obtained by Iraq from IPC 
under its option to take all or part of its 
12.5-percent royalty in cash or kind. It was 
shipped by INOC from the IPC terminal 
at Tripoli, Lebanon, in three separate 
shipments totaling 70,000 tons (about 
530,000 barrels). Reportedly, the crude was 
destined for Greece. 

A team of Soviet technicians with the 
organization Neftekhimpromexport spent 3 
months in Iraq preparing a' feasibility 
study on the projected Baghdad-Basrah re- 
fined products pipeline. The project is cov- 
ered by the Iraq-Soviet protocol for techni- 
cal and economic cooperation signed in 
April 1971. 

The first of eight 126,000-barrel storage 
tanks at the Fao termina] at the mouth of 
the Shatt al Arab was completed. In 1970 
BPC relinquished four Fao terminal piers 
to the Iraqi Port Administration. In addi- 
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tion the Czechoslovakian organization 
Technoexport is continuing with construc- 
tion of a 70,000-barrel-per-day, $62 million 
refinery near Basrah scheduled for comple- 
tion in August 1972. Construction of a 
loading pier on the Shatt al Arab to serve 
the refinery began in late 1971. Initially, 
the pier will handle 20,000-deadweight-ton 
tankers with provisions for modification to 
eventually accept — 30,000-deadweight-ton 
tankers. 


Iraq's first tanker, a 35,000-deadweight- 
ton vessel named Rumaila, was launched 
in Spain. This is one of seven 35,000-dead- 
weight-ton-tankers to be built in Spain for 
the Iraq Maritime Transport Co. under 
the terms of a $70 million loan which will 
be repaid in crude oil produced by INOC. 


On December 21, 1971, INOC signed a 
contract with U.S.S.R. officials to charter 
Soviet tankers, effective during the first 
quarter of 1972. Presumably, these tankers 
will fill the gap until Iraq's own fleet of 
seven 35,000-deadweight-ton-tankers are 


‘built. The tankers will handle exports of 


Rumaila crude oil which are expected to 
reach 100,000 barrels per day. 


In December 1971, 37 INOC trainees 
were undergoing training in petroleum en- 
gineering, geophysics, and geology in for- 
eign universities in the United Kingdom, 
the Netherlands, the U.S.S.R., Hungary, 
Algeria, and the United States. In addi- 
tion, 77 INOC trainees were receiving in- 
struction in drilling and instrumentation 
within Iraq. 


Table 4.—Summary of the Iraq, Mosul, and Basrah Petroleum Companies, 1970 and 1971 


1970 1971 
Crude oil production, by field: 
Mirkuk 2ceceuscceecc A thousand 42-gallon barrels. . 407,721 864,560 
Rüunmnmaslü-c es oe a ade uu NAS do- 100, 046 190, 636 
71ÄÜ·Übi m ·˙ —Gñ3᷑ n.. %ð . 8 do- 28,162 34,917 
Bal Hassan undasa ͤ.à„“ !!!; m:! v NS do 20, 386 20,112 
JJJ)ͤõĩ˙¹¹ö [ ðĩð A ĩð . sand sss do- 7,589 7,211 
C ²²˙ͥ˙ũ̃ů —¹˙ t 7Üe¼˙ ¾ dd d "—(— do- 8,366 2,263 
f ù ß ß 8 do 1,833 2,013 
OE OCA ecco ß ) eee Eu A do.... 569,103 621,712 
Daily average 42-gallon barrels per day 1,559,186 1,703,821 
Crude oil exports: 

1ͤ·Üu 8 million 42-gallon barrels. 424.0 479.4 
Middle Dastice ß Iba Set ee Dew do- 41.8 14.4 
Western Hemisph ere tlkll᷑l LLL LLL LLL Lll... do- 31.9 38.2 
IPC Sn cre eed y ĩ y e LL ET do- 23.2 29.3 
Far East and Australasia____....._.....--.------------ do.... 11.8 27.8 
Unaccounted fooo;·ͤ• :: 4 7.7 4.2 
PCCCͤ]!!!!!!!!!!!ͤͥõĩõĩõĩõͤĩè¹æ¹u! 8 do- 540.4 593.3 
Via Syrian rde ec ca et do- 414.2 366.4 
Via Persian Gulf L Ph .. do- 127. 8 222.7 


See footnotes at end of table. 
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Table 4.—Summary of the Iraq, Mosul, and Basrah Petroleum Companies, 


1970 and 1971—Continued 


1970 1971 
Shipments to— ms 
Iraqi refineries. ....-.-.------------- million 42-gallon barrels. . 24.2 25.2 
Syrian and Lebanese refineries. .......................- do.... 18.2 14.4 
Export terminals: 
FC ²˙ q.. Ss ea ERE REESE do.... 226.0 208.0 
Tripoli, hn? oU eu Pes dE do- 170.0 144.8 
Khor al-Amaya, Ira do 127. 8 222.7 
Total export terminals do.... 523. 8 575. 5 
Marketed natural gas: 
Petroleum companies million cubic feet. 22, 736 20,365 
Iraqi Gowernmennnn.d 56525455 Orco 4,984 10,857 
MOU ects Sates Se cd ⁵ ⁰ddd . SE cual aua do- 27,720 80,722 
Percent of total production e¢............-.-...-----.-----.- 1 14 
Footage ; m: y MS Saas 17,912 11,213 
Number of wells, at yearend: 
/) ³ ³AſAſdddꝙdd%ſſſſſſʒſ 106 2122 
GOB si ee ee WAͥſſ AAAA½AAAAAAAAAA — 1 1 
SSX oe ER EE ¼—. k y eee eet weet ew 44 30 
Abandoned and observation 323 325 
Wierer AA ommela uae edie 14 14 
Total eacad ZZZ OL LEE LEE 488 492 
Water injected__.........-..------------ million 42-gallon barrels.. 485.0 429.4 
Payments to the Iraqi Government 
)%%%%%ꝙꝙt! 8 million US$... 401.3 681.6 
/!%⁵%é ² d ß M Sees mt do- 8.6 15.1 
r ce oM LIC ose LL a do- 102.7 292. 6 
J7///⁰˙ . 8 do- 512. 6 989.8 
Payments to Governments of Syria and Lebanon do- 63.8 75. 
e Estimated. 
1 As reported. 


? Yearly average. 


Source: Review for 1970 and 1971, Iraq, Basrah, and Mosul Petroleum Companies. 


The Mineral Industry of Ireland 


By J. M. West 


Among the important events in the Irish 
minerals industry during 1971 were the dis- 
covery of natural gas in offshore exploration 
drilling and confirming large reserves at the 
zinc-lead discovery of Tara Exploration and 
Development Co., Ltd., potentially worth 
nearly $2 billion 2 in the ground. Generally, 
Ireland’s metal mining industry produced 
at lower rates in 1971 owing to the de- 
pressed economic activity of its prime con- 
sumer, the United Kingdom. Conversely, 
the nonmetals producing industry showed 
greater activity than in 1970 when oper- 
ations were curtailed because of strikes, 
and cement output was considerably higher 
in 1971. Imports of crude oil and con- 
sumption of petroleum products were 
sharply higher in 1971 as a result of 
industrial demands. Petroleum refining con- 
tinued to rise. Consideration was given to 
establishing an alumina plant to treat im- 
ported bauxite. A plant to treat manganese 
dioxide for batteries was in the planning 
stage, pending approval of plans for con- 
struction of a lead- zinc smelter. 

Underlying problems in the Irish econ- 


omy continued to be inflation, economic 
stagnation, and unemployment. Growth in 
the real gross national product (GNP) was 
estimated at about 3 percent in 1971, a 
little higher than in 1970. The 1971 
GNP amounted to $4.8 billion at current 
prices, or $3.7 billion at constant 1968 
prices. The country's trade deficit, partly 
due to oil imports, rose slightly during 
1971 to a yearend figure of about $0.56 
billion. The prospects of Ireland's entry 
into the European Communities in 1972-73 
appeared favorable, and such entry was 
expected to have a marked stimulus on 
Irish economic growth, including antici- 
pated growth in the minerals producing 
and consuming industries. Ireland con- 
tinued to offer generous grants to finance 
new plants and equipment through its 
Industrial Development Authority. Also, 
the Government allowed a 15-year tax holi- 
day on all profits derived from exports as 
an incentive for establishing mineral proc- 
essing and other industrial plants, Ireland's 
labor costs, although rising, continued to 
be comparatively low for a relatively de- 
veloped country. 


PRODUCTION 


Lead, zinc, and silver production declined 
in 1971, but outputs of most other mineral 
products were higher. Copper and mercury 
production rose despite declining world 
prices. Mercury was produced as a by- 
product at the Gortdrum copper mine. 
Output of construction materials rose in 


accordance with higher levels of construc- 
tion activities. Output of refined petroleum 
products were greater than in 1970. 


1 Physical 
Metals. 

? Where necessary values have been converted 
from the Irish pound to U.S. dollars at the rate of 
£1 =US$2.55 


scientist, Division of Nonferrous 
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Table 1.—Ireland: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity ! 1969 1970 1971 » 
METALS 
Copper, mine output, metal content... 2.2 c ccc c. Lll. ee r 6,269 8, 11,800 
Lead, mine output, metal content 58,700 62, 800 51, 600 
Iron and steel, crude steel thousand tons 82 e 90 
Melt ³ðͤ 8 76- pound flasks. . 420 1,304 e 2,000 
Silver, mine output, metal content thousand troy ounces. . 1,866 2,171 1,432 
Zinc, mine output, metal content 97,480 96, 500 87,500 
NONMET ALS 
Barito escoa T 160,505 221,000 » 161, 000 
Cement, hydraulic 222-22 eee thousand tons 1,273 860 1,381 
VDSUIH et tl a a Med LEE do r 294 295 e 300 
II...... ð y E a do 53 59 54 
Sand and gravel V2ʒ e do 4, 352 4,779 5, 954 
Stone, limesto nenn nnn do 5,8387 5,488 6,777 
ôÜͤÜ «] ee ahs k y ae do- 3,201 2, 766 8,095 
N MINERAL FUELS AND RELATED MATERIALS 
oal: 
Aire gu MuR Ei ELS ue EE thousand tons 90 19 e 78 
Bituminous- ³⁰²rͤ kd ⁰ͥ⁰k; y d UL ri do 63 75 63 
Coke, gashouse, including br eee do.... 36 36 e 36 
Peat: 
Agricultural use__________-____-_-___- eee do- 54 53 57 
uel use: 
FF 2525 n usu ccc uc EG ³ ³ e cart iA do.... 314 319 327 
S ³·.üq⁊³ yd eu uS CL M A do.... 2,188 2,160 2,183 
Milled pes 8 do- 3, 927 2, 881 2, 985 
Petroleum refinery products: 

r èͤ y EA Ead thousand 42-gallon barrels. . 4,944 4,260 4,208 
11 ꝛo»¹mA.. ð d m; w dee 8 do- 616 488 602 
Distillate fuel I xe do- 4,692 5,326 5,185 
Residual fuel oil.. ------------------------------------- do.... 6,307 8,449 9,485 
Other oo url Gone ͥͤ ͥͥ add ĩͤ . d LE LI: do.... 910 1,085 1,172 
Refinery fuel and losses do.... 150 718 762 

Total.s:2cf.sdcec2c4 Luc Ls ]·ꝛA T ete do 17,619 720,276 21,414 


e Estimate. P Preliminary. r Revised. 


1 In addition to the commodities listed, substantial quantities of stone, and sand and gravel are produced by 
local authorities for purposes such as road maintenance, but statistics on such output are not reported and 
available information is inadequate to make reliable estimates of output levels. 

? Excludes materials produced by local authorities (see footnote 1). 

3 Figures given as reported in source; includes granite, marble, silica rock, sand, calespar, fire clay, and 
shale and clays for cement, but apparently excludes those quantities of these materials specified in footnote 1. 

* Includes production of farmers and by Bord Na Móna. 

$ Includes milled peat used in production of peat briquets listed previously in this table. 


TRADE 


Because of reduced export trade to the 
United Kingdom in 1971, the value of 
metal ore and scrap exports from Ireland 
declined from $50.4 million in 1970 to $41 
million in 1971. Particularly sharp declines 
were noted in exports of lead and zinc. 
Lead ore and concentrate exports declined 
from 145,766 metric tons valued at $17.2 


million in 1970 to 114,975 tons valued at 
$10.14 million in 1971. Zinc ore and con- 
centrate exports fell from 194,929 metric 
tons valued at $22 million in 1970 to 
127,255 tons valued at $15 million in 1971. 
Imports of crude petroleum rose almost 15 
percent. 


THE MINERAL INDUSTRY OF IRELAND 


429 


Table 2.—Ireland: Exports 1 of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 
METALS 
Aluminum: 
Metal including alloys: 
!; ĩ⅛ð eee seeded 607 
Unwrought and 
semimanufactures 4, 708 
Copper: 
Ore and concentrate 18,451 
Metal including alloys: 
Ser? HRS 4,258 
Unwrougbt.............-.....- 980 
Semimanufactures 701 
Iron and steel: 
J%%%%%%öGö;—w K Todd ciu Eu du 11,361 
Semimanufacture s 14, 548 
Ore and concentrate 148, 308 
Metal including alloys: 
Ser ch.scc2 ce edese coos 211 
Unwrought and 
semimanufactures 2, 562 
Zine ore and concentrate 193, 548 
NONMET ALS 
Barite and witherite. ................... 156,435 
Cement thousand tons 102 
Clays and products: 
Refractory (including nonclay bricks). 37,422 
Fertilizer materials: 
Manufactured.............-........ 28,830 
Gypsum and plasters thousand tons 100 
Stone, sand and gravel: 
Gravel and crushed rock. ..... do.... 359 
MINERAL FUELS AND RELATED MATERIALS 
Coal and coke, including briquets 18,397 
Gas hydrocarbbon 15,221 
Peat including peat briquets and litter 82, 551 
Petroleum refinery products (including 
bunkers): 
Gasoline (including natural) 
thousand 42-gallon barrels. . r 157 
Kerosine...................- do.... 71,686 
Distillate fuel oil............. do.... r 806 
Residual fuel oil. do.... 72,704 
Lubricants. ................- do- a 
OUNGP RR do- 309 
ff onde nue do.... 75,662 
r Revised. NA Not available. 


1 Excludes reexports. 


1970 


566 
3,964 


11,732 
4,243 
839 
682 


10,864 
17,217 


145, 766 


262 
2,541 
194,329 


222 , 142 
37 
46,156 
18,366 
108 

305 


183, 344 


15, 338 
89, 840 


Principal destinations, 1970 


NA. 
United Kingdom 3,658; West Germany 


Spain 5,776; Canada 3,690. 


United Kingdom 1,568; Netherlands 
968; Spain 524. 

Netherlands 391; Italy 365; West 
Germany 62. 

United Kingdom 879; United States 295. 


France 4,859; Spain 2,548; Sweden 1,213. 
United Kingdom 16,467. 


Belgium-Luxembourg 51,767; France 
32,678. 


United Kingdom 221. 


United Kingdom 1,160; France 957; 
United States 208. 

France 48,601; Netherlands 29,811; 
United Kingdom 27,840. 


United States 179,231; Norway 9,966; 
Nigeria 8,514. 
All to United Kingdom. 


United Kingdom 15,828; Netherlands 
11,170; Italy 9,649. 


United Kingdom 18,303. 
All to United Kingdom. 


West Germany 146; United Kingdom 94; 
Netherlands 46. 


United Kingdom 97,140; Netherlands 
51,396; Norway 21,241. 

All to United Kingdom. 

United Kingdom 87,136. 


All to United Kingdom. 

Bunkers. 

Bunkers 1,656; United Kingdom 732. 

United Kingdom 3,231; Bunkers 620; 
Netherlands 132. 

y e United Kingdom. 
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Table 3.—Ireland: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


1969 


1970 


Principal sources, 1970 


Metals 
Aluminum metal, including alloys: 
Unwroughgntktklt!dw 


Semimanufactures 


Copper metal, including alloys: 
Unwrought.------------------------ 
Semimanufactures_------------------ 


Iron and steel: : 
Pig iron, ferroalloys, and similar 
ma ff ² ³ AAA 


Steel, primary forme 


Semimanufac ures: 
Bars, rods, angles, shapes, and 
sections 


Universals, plates, and sheets 
Hoop and stri ssd 


Rails and accessories 


Tubes, pipes, and fittings. ....... 


Castings, and forgings, rough. ... 


DIC EM ẽů mmi 
Metals including alloys, all forms 
Nickel, metal, including alloys, all forms 
Platinum-group metals and silver metal, 
including alloys: 
Platinum group value, thousands 
Silver, all form do 
Tin metal including alloys, all forms 
ong tons.. 
Titanium oxideed . 


aerate ND KP TR 


Clays and products (including nonclay 
bricks): 
Crude n.6.8 oco cocoa 


Products: 
Refractory (including nonclay 
brck8). ꝛ⅛”⅛i ES 
Nonrefractor / 2... ..- 
Fertilizer materials: 
Crude: 
Nitrogenous thousand tons 
Phospha tic do 
Manufactured: 
Nitrogenous do 
Phosphatic: 
Thomas slag......... do.... 
Othernr‚r do 
Potass ic do 
Other, including mixed... do 
Ammonia...............-22-2.22222- 
Idmeninsc ill slab md eem 


8,335 
6,294 


185 
8,590 


22, 665 
6,937 


102,831 
96,663 
11,527 

6,376 
22, 622 
41,507 

555 

282, 081 

1. 586 


1,281 
449 


$190 
$371 
100 
3,265 
686 
4,579 
866 
20,686 
6,545 
1,526 


14,802 


14,799 
7,558 


5 , 082 
6,536 


156 
7,965 


29,890 
5,449 


100,209 
89,844 
9,527 
3,699 
8,127 
48 ,250 
339 
259,995 
1,881 


1,566 
539 


$183 
$302 
341 
3,201 
783 
2.767 
890 
15,581 
4,350 
208 


18,705 


17,756 
7,121 


40,235 
4,839 


Canada 3,174; United Kingdom 1,428; 
West Germany 350. 

United Kingdom 4, 768; West Germany 
470; Belgium-Luxembourg 836. 


United Kingdom 127. 
United Kingdom 7,548; West Germany 
137; France 73. 


United Kingdom 11,854; Spain 11,849; 
Poland 3,915. 
West —— 3,549; United Kingdom 


United Kingdom 59,145; West Germany 
15,258; Belgium-Luxembourg 10,989. 

United Kingdom 55,619; Belgium- 
Luxembourg 8,733. 

United Kingdom 8,601; West Germany 
405; Belgium-Luxembourg 395. 

cu Kingdom 2,637; West Germany 


United Kingdom 6,068; West Germany 
United Kingdom 40,090; Netherlands 
United Kingdom 326. 


United Kingdom 1,857. 
United Kingdom 1,423. 
United Kingdom 361; Switzerland 107. 


All from United Kingdom. 
United Kingdom $291. 


United Kingdom 125. 
United Kingdom 2,094; West Germany 
518; Netherlands 265. 


United Kingdom 524. 


United Kingdom 2,341; Bulgaria 302. 
United Kingdom 804; West Germany 65. 
Republic of South Africa 15,103. 


Cyprus 1,420; Republic of South Africa 
1,345; U.S.S.R. 639. 

United Kingdom 138; Denmark 50; 
Belgium-Luxembourg 11. 


United Kingdom 15,512; Greece 2,000. 


United Kingdom 16,845; Canada 456. 
United Kingdom 5,734; West Germany 
9 


All from Morocco. 
United Kingdom 7; Portugal 5. 
F 150; United King- 


om 2. 
United Kingdom 15; Netherlands 3. 
France 108; West Germany 58; Spain 29. 
United Kingdom 59; Netherlands 1. 
United Kingdom 22,054; France 9,363; 
Netherlands 8,800. 
All from United Kingdom. 
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Table 3.—Ireland: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 
NONMETALS——Continued 
Magnes ite 23, 204 
Pyrite (gross weight) 1,256 
Sab 6 ( o c e rt thousand tons 51 
Sodium and potassium compounds, n. e. 6,233 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 5,022 
„ ARE AT SS 363 
Gravel and crushed rock. ........... 50,793 
Sand excluding metal bearing 41,543 
Sulfur: 
Elemental. ...............-.....-.- 108,525 
Sulfuric acid, including oleum........ 12,587 
Other nonmetals, n.e. s 10, 974 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural............ 17,188 
Coal and coke, including briquets 
thousand tons 1,167 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels. . 16,997 
Refinery products: ! 
Gasoline do 588 
Jet fuel do 1,736 
Kerosine, white spirit, and special 
boiling point liquids. . do 576 
Distillate fuel oil. do.... 918 
Residual fuel oil. do.... 7,706 
Pa lero uefied 5 gases do 290 
„FF do 266 
B 330 eee do- 24 
AGA. 8 do- 2, 390 
r 2L5lLez do.... 14,494 


1970 Principal sources, 1970 


United Kingdom 18,045; People's Re- 
public of China 1, 707. 


56 N Kingdom 39; West Germany 9; 
pain 
United Kingdom 6,028. 


Italy 981; United Kingdom 785. 
218 United Kingdom 215. 
64,687 United Kingdom 64,042. 
50,811 Bel ium-Luxembourg 36,527; United 
ingdom 13,824. 


United States 99,693; France 20,662. 


United Kingdom 6,882; Italy 2,989; 
Mozambique 1 442. 


der Kingdom 5,209; Netherlands 


120,686 
14,851 


10,098 


1,230 Poland 942; United Kingdom 178; 


United States 32 


20,287 Kuwait 6,647; Saudi Arabia 6,029; 


Iran 4,682 
erc Kingdom 935; Italy 127; Israel 
All from United Kingdom. 
760 Do. 
United Kingdom 1,258; Israel 112. 
United Kingdom 5,881; U.S.S.R. 1,419. 
348 All tom United Kingdom. 
o. 
21 United Kingdom 19. 
United Kingdom 707; Netherlands 
Antilles 476. 


16, 734 


1 Source: Organization for Economic Cooperation and Development (OCE D; Paris), Oil Statistics, Supply 


and Disposal, 1969 


COMMODITY REVIEW 


METALS 


Aluminum.—Plans were discussed for the 
construction of a $144 million alumina 
plant at Limerick. If built, the plant would 
treat imported bauxite, producing 600,000 
tons of alumina per year for shipment to a 
new aluminum smelter in Northumberland, 
United Kingdom. 

Copper, Lead, Zinc, Mercury, and Silver. 
—Production of copper coming mainly from 
the Avoca, Tynagh, and Gortdrum mines 
rose during the year. Avoca Mines (Canada) 
Ltd. controlled by Discovery Mines Ltd. 
(Canada), established new facilities at its 
Avoca copper mine in the Wicklow Moun- 
tains, south of Dublin.3 During the first 
6 months of 1971, 403,000 tons of ore was 
milled, including 130,000 tons from old 
surface dumps and stockpiles, with a total 


copper content of about 5.5 million pounds 
for an average grade of 0.79 percent copper. 
The flotation plant, with a 2,400-ton-per- 
day existing capacity, was scheduled for 
expansion to 4,000 tons per day. Copper 
concentrate was trucked 5 miles to Arklow 
for shipment to Spain and Sweden. Pyrite 
concentrate was stored at the mine site for 
future sale to Nitrigin Eireann Teoranta, 
an Irish firm building a fertilizer plant 
that will use the pyrite beginning about 
1972 as a source of sulfur. 

Outputs of other base metals and silver 
declined in 1971, although the outlook for 
future production was brighter than ever. 
Recent discoveries by Tara Exploration and 
Development Co. Ltd. at Navan, northwest 


3 World Mining. Avoca is Ireland's Newest 
Copper Producer in a Historic Mining Center. 
V. 7, No. 12, November 1971, pp. 50-55. 
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of Dublin, were being confirmed by con- 
tinued drilling. By the end of 1971 re- 
serves were placed at more than 20 million 
tons and possibly as much as 50 million 
tons of zinclead ore averaging 12 to 14 
percent combined metal content; generally, 
one-fifth was lead and the balance zinc. 
Bulk samples were scheduled to be taken 
for metallurgical testing, and plans were 
under consideration to produce at rates on 
the order of 2 million tons of ore per year. 
Tara also entered into an agreement with 
a United Kingdom subsidiary of American 
Metal Climax, Inc., for the latter to explore 
Tara's licensed areas in County Wexford. 

The Tynagh lead-zinc mine of Irish Base 
Metals, Ltd., subsidiary of Northgate Ex- 
ploration, Ltd. (Canada), continued to pro- 
duce the bulk of the Irish lead output' and 
a significant part of the zinc production.“ 
The mine, which began as an open pit, 
underwent extensive underground develop- 
ment in 1971 in the section known as Zone 
2 which contains an estimated 4.5 million 
tons of ore. The open pit (Zone 1) was 


estimated to be about three-fourths mined : 


out. Plans were made to phase out thc 
open pit operation while preparing under- 
ground facilities for mining at rates of 
extraction reaching 850,000 tons per year 
by mid-1973. At the Gortdrum mine, also 
owned by Northgate Exploration, ore from 
the open pit was milled at a rate of about 
1,500 tons per day, producing mill concen- 
trates containing 30 to 40 percent copper 
and 20 to 30 ounces of silver per ton plus 
a small quantity of mercury. Over 2,000 
flasks of mercury was expected to be pro- 
duced in 1971 and marketed in the United 
Kingdom and Western Europe. Calcined 
copper concentrates were sent to Limerick 
and to the Rio Tinto-Patifio, S.A. smelter 
at Huelva, Spain. 

Mogul of Ireland Ltd. developed a new 
ore zone at its Silvermines lead-zinc mine, 
near Tynagh, County Tipperary, at a depth 
of about 500 feet and located 4,000 feet 
east of the existing main shaft. The new 
ore body was estimated to contain about 
2 million tons of ore grading 3.5 percent 
lead, 6 percent zinc, and 1 ounce per ton 
in silver. Production at the mine, all under- 
ground, was reduced in 1971 by a 2-month 
strike, but plans were in progress to expand 
milling rates from 2,000 to 3,000 tons per 
day with the additional output from the 
new zone. 

Smelter Corp. of Ireland, Ltd. a sub- 
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sidiary of Northgate Exploration, continued 
negotiations toward establishing a proposed 
$70 million lead-zinc smelter on Little 
Island at Cork. Local opposition was voiced 
because of possible pollution problems. The 
Irish Government was expected to support 
construction by supplying up to 45 percent 
of the financing. 

Manganese.—Mitsui Mining & Smelting 
Co. Ltd., of Japan planned construction 
of an approximately $8 million electrolytic 
manganese plant in Ireland in conjunction 
with the proposed lead-zinc smelter of 
Smelter Corp. of Ireland. The plant, to 
produce up to 12,000 tons per year of 
manganese dioxide, chiefly for dry cell 
battery use, would rely on the smelter for 
an adequate and low cost supply of sul- 
furic acid, necessary for the manganese ore 
processing. Ores were to be imported pri- 
marily from Ghana and Gabon. 


NONMETALS 


Output of most nonmetallic minerals rose 
in 1971. The new seawater and dolomite 
magnesia plant of Quigley Magnesite Divi- 
sion, Pfizer, Inc. (U.S.), operated the full 
year at Dungarvan, County Waterford 
Barite continued to be produced by 
Magcobar (Ireland) Ltd. in County Tipper- 
ary, mainly for U.S. markets. Cement was 
produced in greater quantity by Cement 
Ltd. at two locations, Drogheda and 
Limerick, with operations continuous 
through the year. 


MINERAL FUELS 


Ireland in 1971 depended largely on im- 
ported oil and coal for its primary energy 
supplies. Other domestic energy sources 
were peat, produced largely by Bord na 
Mona, a State organization; a small output 
of coal; and _ hydroelectricity, produced 
under authority of the Electricity Supply 
Board, a State organization with a monop- 
oly on electricity production and distribu- 
tion. All gas continued to be produced 
from imported coal or oil, although na- 
tural gas was discovered offshore during 
the year (see the petroleum section, this 
chapter). Oil and peat supplied about 
seven-eighths of the power for electrical 
generation. Plans were considered for con- 
struction of a $200 million, 500-megawatt 
nuclear power station by the Electricity 
Supply Board, and specifications were 


* Mining Magazine (London). Major New De- 
ML Underway at Ireland's Base Metal 


Mines. V. 126, No. i, January 1972, pp. 13-25. 
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drawn up. Selection was due in 1972 from 
one of five coastal sites for the plant, and a 
1980 completion date was proposed. 

Coal, Coke, and Peat.—Output of sod, 
and milled peat increased in 1971, but 
production of anthracite and bituminous 
coal continued to decline. The quantity 
of briquets manufactured from peat in- 
creased and significant quantities of these 
briquets and of agricultural peat were 
exported, with the United Kingdom the 
principal destination. Imports of coal and 
coke included gas coal from Poland, as in 
the past. 

Petroleum.—In late 1971 Marathon Pe- 
troleum (Ireland) Ltd. announced discovery 
of an apparently significant natural gas 
field in offshore waters about 27 miles from 
the Old Head of Kinsale in about 310 feet 
of water. A flow rate of 27.6 million cubic 
feet per day was recorded through a 0.5- 
inch choke in tests 2,700 to 3,050 feet below 
the surface. The discovery hole was drilled 
to 6,549 feet total depth, and other gas 
producing zones were noted. The gas from 
the drill hole was lit, and the flare was 
visible for miles. Further testing and ex- 
ploration in the area was suspended for 
the winter months. Under Marathon's pro- 
duction agreements with the Irish Govern- 
ment, the firm must pay the Government 
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12.5 percent of the market value at the 
wellhead of any gas produced, after certain 
allowances. Also, any oil or gas found must 
be delivered to Ireland unless the Govern- 
ment consents to delivery elsewhere. 

Ireland imported 22.23 million 42-gallon 
barrels of crude petroleum in 1971, nearly 
10 percent more than in 1970, and of this, 
57 percent came from Kuwait, 26 percent 
from Iran, 16 percent from Saudi Arabia, 
and nearly all of the balance from South- 
ern Yemen. Partly refined petroleum total- 
ing 0.78 million barrels was imported from 
the United Kingdom and Italy in 1971. 
Estimated consumption of refined products, 
as reported by a principal Irish distributor, 
was 32.12 million barrels, including bunker 
fuels. Consumption, excluding bunkering of 
foreign aircraft was as shown below, in 
thousand metric tons: 


Product 1970 1971 

Gasolines. |... 2... 2 222.2. 609 669 
Aviation fuels_________________- 73 392 
Kerosinee c... 104 98 
Gas/diesel oilll 145 872 
Residual fuel oll 2,040 2,401 
ee ee ae RIT ig iM 1 200 
Total eo %⅛ re 3,769 4,627 


Source: Organization for aon Cooperation 
and Development (OECD; Paris). Provisional Oil 
Statistics by Quarters (4th Quarter 1971), 1971. 
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The Mineral Industry of Israel 


By Donald E. Eilertsen ! 


Israel continued its efforts to stimulate 
greater industria] and agricultural growth 
and bolster the country's exports. Based on 
the new rate of exchange, 4.2 Israel pounds 
(IS£) per U.S. dollar in 1971 compared 
with 3.5 IS£ per U.S. dollar in 1970, the 
country's gross national product (GNP) 
rose to an estimated $5.220 billion in 1971 
compared with $4.394 billion in 1970 and 
$1.046 billion in 1960. The increase in GNP 
from 1970 was 18.8 percent compared with 
an average annual growth rate of 15.7 per- 
cent since 1960.2 The mineral share of GNP 
is small but important to the economy. 

Some outstanding features of the mineral 


and mineral-associated industries in 1971 
were as follows: Development of new cop- 
per reserves which will greatly prolong the 
life of that industry; an increase in bromine 
capacity to 14,500 tons per year; high out- 
puts in the ceramic and glass industries; 
and new production of phosphoric acid, 
ammonia, and urea. Developments in the 
petroleum area included the discovery of a 
small but important new reserve of oil; the 
extraction of 6 million tons of crude oil 
from the Sinai field in administered ter- 
ritory; the growing capability of the Filat- 
Ashkelon 42-inch oil transit pipeline; and 
construction of a second oil refinery. 


PRODUCTION 


Production data on a few mineral com- 
modities were not available for 1971, so 
estimates of them were made. Bromine, pot- 
ash, salt, and sulfur increased in production 
in 1971 compared with 1970. Other com- 
modities such as cement-copper, natural 
gas, and crude petroleum declined in out- 
put, but figures for crude petroleum do not 


include Israeli production from the Sinai 
oilfields. Outputs of cement, gypsum, lime, 
and peat were unchanged. 


1 scientist, Division of Nonmetallic Min- 
erals. 

2 Agency for International Development. AID 
Economic Data Book. Near East and South Asia. 
Israel, Selected Annual Trends. Rev. No. 321, Feb- 
ruary 1972. 
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Table 1.—Israel: Production of mineral commodities 
(Thousand metric tons unless otherwise specified) 


Commodity ! 1969 1970 1971 » 
METALS . 
Copper-cement, 70 to 80 percent Cu, gross weight metric tons 10,683 10,988 10,700 
Iron and steel, crude steel ¢___._...__....-.-.----.-.-.-------------- 120 120 120 
NONMETALS 
Bromine: 
Elementtt!dd‚‚‚‚‚‚‚„‚ddddddd metric tons 10, 550 ? 8,000 e 8,800 
Compounds 4222425052252. ß e du do.... 3,626 24,000 e 4,400 
Cement, ch.... 1,308 1,380 1,380 
Clays: flint. ounce r AA eL oh ee Seater LLLI SLE 15 100 NA 
Fertilizer materials: 
Crude: 
Phosphat ic, beneficiated._............-.---...------------- r 994 1,162 e 665 
Potash: 
o h A au uud 8 r 607 909 e 1, 000 
Potassium oxide (K :O) equivalent r 370 554 e 610 
Manufactured: 
,, ee Relea x ieu HE Ee 100 100 105 
Phosphatic (superphosphate)...............-.-.....-...---.. 150 170 e 176 
e a lie A EE ed DE 2 2 e3 
GyDSUm. coenae aaa ete tU d M E tia T1 70 e 70 
Het: cunc uet att cL x e 8 130 130 130 
Salt, marketed (mainly marineddmdeꝛꝛeahas l.l... ee 67 66 e 78 
BCl ed aes uh EM ͥ⁰ Lt 8 8 10 
MINERAL FUELS AND RELATED MATERIALS 
Gas, natural, market edc million cubic feet. 4,873 4,752 4,370 
))) UD eec aM Dil Lm ði v 8 2 20 2 
Petroleum: 
id ste oe bee eo thousand 42-gallon barrels. . 719 566 e 470 
Refinery products: 
GaBOllBO- e . mA LUE do e 6,279 4,072 NA 
Kerosine and jet fuel... ..... 2 eee do e 5, 460 4, 263 NA 
Distillate fuel oil do.... e 8,268 7,288 NA 
Residual fuel oil... 2... 2.222 2.22222 22-22. eee do e 12, 870 16,737 NA 
Other... xx ILU DD E do e 3, 588 2,471 NA 
Refinery fuel and losses do e 2, 536 e 1,393 NA 
OCD Oe ue as ate Se ee A ree Rum do ¢389,001 36 , 224 NA 


e Estimate. P Preliminary. r Revised. 


NA Not available. 


1 In addition to the commodities listed, ball clay, fire clay and a wide variety of crude construction materials, 
such as dimension stone, crushed rock, sand and gravel are produced, but available information is inadequate 


to make reliable estimates of output levels. 
? Sales. 


2 Does not include Israeli production from occupied Sinai Peninsula oilfields. 


TRADE 


Most of Israel's exports and imports of 
mineral commodities in 1970 were larger 
than those in 1969. 

Some of the exports which were larger 
in 1970 were: Aluminum metal, all forms, 
16.6 percent; cement-copper, 1.7 percent; 
iron and steel semimanufactures, 110.3 
percent; bromine, 18.1 percent; clays and 
clay products, 41.5 percent; fertilizer mater- 
ials, 15.8 percent; and crude and partly re- 
fined petroleum, 86.2 percent. Many ex- 


ports were smaller in 1970; the declines of 
cement and clinker, salt and brines, and 
sulfur were very large. 

Israel imports many mineral commodities. 
Some of the large-quantity commodities 
which showed gains in imports in 1970 were 
aluminum metal, 14.3 percent; copper 
metal, 123 percent; iron and steel semi- 
manufactures, 1.9 percent; silver, 16.3 per- 
cent; and clays and clay products, 2.5 per- 
cent. 
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Table 2.—Israel: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum including alloys, all forms 


Copper: 
Concentrate (cement-copper). ......- 
Metal including alloys, all forms 
Iron and steel: 


Sponge iron, powder et 
Semimanufactures: 
Tubes, pipes and fittings. ....... 


Other... cocos Ed vec ds 
Lead including alloys, all form 
Magnesium including alloys, all forms 
Nickel including alloys, all forms. ........- 
Silver including alloys....... troy ounces. . 
Zinc including alloys, all form 
Other base metals including alloys, all forms 

NONMETALS 

Bromine and produe ts 


Cement and clinker..................... 
Clays and products: 
Srudene hu 
Products, refractory. / 
Diamond, gem not set or strung 
thousand carats. . 


Fertilizer materials: 
rude: 
Phosphatic____._.-----.-...--- 


Manufactured: 
Nitrogenouu s 
Phospha tic 


Other including mixed 


Precious and semiprecious stones, except 
diamond. value, thousands 


Salt and bri nes 
Sodium and potassium compounds n.e.s. - - 
Stone: 
Dimension: 
Crude and partly worked........ 


bol f —— 
ulfur: 
Elemental, all form 
Other n.e.s., building materials of asphalt, 
asbestos and fiber, cement and unfired 
PPb!iiii 8 


MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural 
Carbon black and gas carbon... ......... 


Hydrogen, helium, and rare gases 
Petroleum: 
Crude and partly refined e 
thousand 42-gallon barrels. . 
Reano . 
ine (including natural) 


do.... 
Kerosine and jet fuel do.... 
Distillate fuel oil......... do.... 
Residual fuel oil. 8 
Other do 


e Estimate. r Revised. 


1969 


12,411 


16.755 
4,137 


1,981 


r 5,286 
98,315 


5,059 
r 4,947 


1,775 


r 793,306 


1,452 


102 
49,714 


r 564,548 


60 


16,750 


2,420 
2,019 
2,'163 
1,555 

862 


NA Not available. 


1970 


2,812 


17,038 


2,129 
8 


11,285 


529 , 583 
5,003 


179 
241,125 


855,365 


Principal destinations, 1970 


Italy 475; West Germany 256; Uganda 
241; United Kingdom 231; Belgium 217; 
Netherlands 187; Kenya 176 


Spain 7,542; Greece 2,882; Hungary 2,425. 
Belgium 1, 526; Spain 989; Switzerland 750. 


Greece 1,480; Belgium 329. 
United States 5; Other countries 3. 


Romania 3,192; United States 1,493; Iran 
1,0965; Bulgaria 1,054; Uganda 946. 

Mainly to Italy. 

United Kingdom 524; Belgium 231. 


Mainly to United States. 


Republic of South Africa 299; Belgium 91. 
Belgium 6; United Kingdom 6. 


United Kingdom 2,115; Netherlands 883; 
Hungary 867. 
Mainly to Malta. 


West Germany 6,281; Netherlands 1,207. 
Greece 4,019; West Germany 1,092. 


United States 676; Hong Kong 236; Bel- 
gium 211; Japan 147. 

Romania 175,301; Italy 120,655; France 
69,409. 

All to Cyprus. 

Mainly to Ethiopia. 

Netherlands 82,684; Hungary 45,078; 
United Kingdom 26, 367. 

France 216,240; Japan 131,390; United 


Kingdom 96, 185; razil Ti, 942; United 
States 66,195. 


Switzerland $334; United Kingdom $252; 
United States $132. 

Malaysia 121; Thailand 70. 

All to Ethiopia. 

Republic of South Africa 36; United States 


31. 
Republic of South Africa 35; Canada 20. 
Iran 30; Thailand 13. 


Nigeria 1,212; Singapore 933; Kenya 605; 
Ghana 465. 


Mainly to Uga 
PEU 1,622; . United States 1,297; Austria 


8 
All to Iran. 


NA. 
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Table 3.—Israel: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 
METALS 
Aluminum: 
Bauxite and concentrate____..........-.--_.-----------------------.----- 100 
Oxide and hydroridë 222 ee ec teat be r 659 
Metal including alloys, all forms__.........-..----.....-.--------------..- r 15,320 
Arsenic trioxides, pentoxide, and acids____.......--_.--------..---.----------- 9 
Chromium oxide and hydroxide JJC DIU NEPOOM a ice east 8 r 64 
opper: 
ll AAA LI ee 42 
Metal including alloys, all formeewmn wꝛtnr «é r 15,210 
Gold, unworked or partly worked troy ounces.. 760,192 
Iron and steel: 
ur jM annaa 227 ⁵ EC i LAU E EE EE r 149 
Pig iron including cast iroe nn ERG Moers we oR EE 13,989 
Sponge iron, powder, and n ttrtrrtrtrtrtrr 24 9 nw EE r 400 
5 ))) ĩð2iſd/%ùd/%ͤ ͥũ ⁰⁰⁰ kk m ⁊7⁊ .; wt 9 OTA 250 
erroalloys J ð ⁵ↄð ſ Vd ĩ V MO AS r 1,416 
Steel, primary r vm ⁵ð m 8 199 
Semimanufactures: 
Bars, rods, angles, shapes, sections r 146,481 
Universal plates rr siet Les S r 289,869 
Hoop and ...... rue BL iL LRe Ln sw r 9,273 
Rails and accessories: o oc coo sees Seca toe d sepa QE i E r 555 
Wire ae i pcr M MN ͥ ͥ ⁰⅛ drr! mh TNR TIPS PU r 8,370 
Tubes, pipes, and fitt ingssszzz en r 20, 762 
Castings and forgings, roug ggg r 1,993 
ai Ingots and semimanufactures, high carbon and alloys. .................- r 17,138 
M ĩ (hf Ad ꝓꝓꝓyyyyꝓyꝓyꝓſSA EE e E r 780 
Metal including alloys, all formZzö wmdwnꝛnꝛw „„ 2, 266 
Magnesium including alloys, all formmmuꝶꝛee:tnʒnrf „„ r 138 
Manganese (dd ⁵ ⅛ i x y dee e mE S dE c r 390 
ff eet ceed eb eo ee y 88 76-pound flasks.. r 319 
Molybdenum including alloys, all form mnuñ7:ꝛsd „„ 4 
Nickel including alloys, all form bd . r 250 
Platinum group including alloys, all form troy ounces.. 746,104 
c Md ,, ß aee ue ß aM E ERES ce do....71,003,391 
in: 
Oxidés- "oco ⁵ ð TT. 88 long tons 2 
Metal including alloys, all forma „4444 ee do- r 176 
Titanium Oxide- ß. v e ß ee cee r 2,422 
Tungsten including alloys, all forms uuI—U—n— «„ 1 
ine: 
Oxide... ß ß Setevseroencoseeuee r 40 
Metal including alloys, all forme r 6,364 
Other: 
Ore and Slaf- ⅛¾]]; ⅛ -; edu Ve Edo y r 468 
Ash and residue containing nonferrous metals „„ r 2, 269 
Oxides, hydroxides, and peroxides of metals n. e. „ r 206 
Base metals including alloys, all form wꝛrwꝛ 2.2.2.2 .2-.2.-- r 69 
NONMETALS 
Abrasives, n. e. s.: 
Pumice, emery, natural corundum, e tee r 158 
Corundum, -O ſß dd 88 r 306 
J »ͤiꝗð¹ĩ¹ſ ⁹ù]q ‚ͥ mm ³⁰²ꝛ amd mt. ³ĩ 86 r 8,650 
Barite and Wither ie —¾u r 3,025 
Boron materials, oxide and acid. ............... 22-2. .22 22 LLL LL L2 c LLL Lll ll cl- r 247 
Cémenbt.. leoi eu else Lee IL ELA nd trs ie cuf r 34,430 
r . i ecc ddp een ea mE r 191 
Clays and products (including refractory brick): 
Crude kyanite, andalusite, etc... c cccõckkkkkckk LLL „„ r 91,904 
Products: 
Refractory (including nonclay brick). /ꝰ / r 3,756 
Nonrefractory._..-....----..-----------.----- thousand square meters r 233 
olle ,,,. x r 40 
Diamond: 
Gem not set or strung....... 222 2-22 cll Lc L2 L 2L Lll 2 lll. thousand carats. . r 4,446 
Industrial: ouo co She tee ee eee ee E eL C er RE 8 do.... r 659 
Diatomite and other infusorial earths. ...........-.-..--. „„ r 870 
Feldspar and fluorpaeWWkkkkhůhhksn 2 r 1,530 
Fertilizer materials manufactured: 
NUICTORODOUS-. ꝙ // ãſ ³⁰ðw . ðA ͤ r 7, 623 
Other including mixe ggqgmuů iin „„ r 184 
r,, ð?!õ5V! ⁵ ð -d mm Lac a r 92 
Gypsum and plasters: ³o³.¹ꝙ eee reece ee ⁵ uu eee r 150 
CCC / ͤ%%iſſſſ ſ ⁰¶ A Lc E m.. A 8 r 1, 520 
M ⁵⅛”ðU,U ⁰ m Add y y r 146 
Pigments, minerals, including iron oxidee s r 475 
ITN and semiprecious stones, except diamond value thousands $1, 185 
/!!JV!ã REL Ed ra Neal tuat I aO LM M meu ee ie E 
Sodium and potassium compounds n.e.8... ............ Lc LLL LLL LL ll Ll l2 c2... r 1,168 


See footnote at end of table. 
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Table 3.—Israel: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 
NONMETALS—Continued 
Stone, sand and gravel: 
Dimension stone crudely and partly worked: 
Calar- ß e MN E t 547 860 
%.. W eu See See due eee wee r 186 12 
G;yö;f0rö Ü VVV—V—;...... P r 85 240 
Gravel and crushed rokk«ͤeõꝝ /d LLL LLL LL LL Ll Lll l.l... 13,374 5,048 
Mart, and ant t r nd ewe cams r 604 661 
and excluding metal bearing. --.---------------------=------------2---2-- r 253 139 
Sulfur: 
Elemental, all rr, RV HER RRARPE EE ena r 58,107 40,951 
elt §W¹1wmü. è y ⁰yd E 8 38, 640 27, 876 
Tale, steatite, soapstone, and pyrophyll ite r 1,960 2,603 
Other n.e.s.: 
CPUdB 3.255 e ee Eo Mei d r 223 495 
Oxides and hydroxides of magnesium, strontium, and barium- ............... r 78 109 
Building materials of asphalt, asbestos and fiber cement, and unfired n. e. 1147 54 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, naturalllll k 150 131 
Carbon black and gas carbon. .____._-.---.---_-------- „ r3,006 2,024 
Coal and coke, including briquetsn—mn «„ r 885 2,879 
Peat including peat briquets and litterrr᷑rr LLL lll Ll c LLL LLL LL Ll... r 399 360 
Petroleum: 
Crude and partly refined 2 thousand 42-gallon barrels.. 1 40, 535 37,360 
Refinery products: 
Gasoline (including natural, j do.... 140 140 
Kerosine and jet fuel do.... = 375 
Distillate: fuel Oi). o.oo ee ccc le ——————— do.... » 750 
Residual. fuel II. doceuee Sees eeceveececs do.... 8,330 2,220 
Türe.... 8 do- 156 74 
= ERR /// ͤ ³ðVUN yy d ͤ d ĩͤ . ap do 106 1,179 
Mineral tar and other coal, petroleum, or gas derived crude chemicals r 1,099 „571 


e Estimate. r 


Revised. 
1 Includes estimated receipts from Israeli-occupied Sinai Peninsula oilfields. 


COMMODITY REVIEW 


METALS 


Copper.—Timna Copper Mines Ltd. has 
mining, milling, and leaching facilities at 
Timna, 18 miles north of Eilat which pro- 
duce about 33 metric tons of copper equiv- 
alent per day in the form of cement-copper, 
assaying 70 to 80 percent copper. The prod- 
uct is shipped to smelters in Europe for 
the extraction of copper. Open pits and an 
underground mine, Timna I, supply ore 
to the mill which can handle 3,400 tons of 
ore per day. Recently, an extension of the 
ore body was discovered containing 10 mil- 
lion tons of ore. The firm was developing 
a new mine, Timna II, to mine the new 
reserve. Altogther, the company's proven 
reserves of ore are estimated at 11 million 
tons containing 1.8 percent copper, but 
this does not include unspecified. tonnages 
of possible and probable ores.3 

Iron.—The occurrences of iron ore in the 
Menuha Ridge area in southern Negev were 
studied. The area contains two principal 
exposures of iron ore which, although high 
in grade, are too small to justify exploita- 
tion. Exploration by drilling was suggested. 


Israel produces small tonnages of crude 
steel; it also imports about a half million 
tons of iron and steel products per year. 


NONMETALS 


Brines.—Dead Sea brines reportedly con- 
tain the following quantities of salts per 
liter of brine: 130 grams of magnesium 
chloride, 87 grams of sodium chloride, 37 
grams of calcium chloride, 11.5 grams of 
potassium chloride, 5 grams of magnesium 
bromide, and 1 gram of calcium sulfate. 
The reserves of salts in the Dead Sea have 
been estimated at 22 billion tons of mag- 
nesium chloride, 12 billion tons of sodium 
chloride, 6 billion tons of calcium chloride, 
2 billion tons of potassium chloride, and 
] billion tons of magnesium bromide. In 
addition, the Dead Sea also contains some 
cesium, rubidium, cobalt, and manganese.5 


3 Mining World. How Timna Copper Mines In- 
creased Output and Raised Worker Efficiency. V. 7, 
No. 1, January 1971, pp. 36-41. 

* Shraga, Menahem G. The Hydrothermal] Iron 
Deposits of the Menuha Ridge. Israel J. of Earth 
Sci., v. 20, No. 2, 1971, pp. 51-88. 

5 Mining Magazine. Israel Potash Production. V. 
124, No. 5, May 1971, pp. 391-397. 
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Bromine.—Dead Sea Bromine Co. recently 
increased its bromine capacity from 13,000 
to 14,500 tons per year. The company was 
also planning to add another 5,500 tons per 
year of new capacity by mid-1973. Part of 
the extra supply may go to the United 
Kingdom for making bromine compounds 
and flame retardants. Bromine's largest 
market is for ethylene dibromide which is 
used in leaded gasoline, a use that may 
be phased out due to air pollution restric- 
tions. However, other expanding markets 
and new uses are expected to absorb the 
increased supply of bromine. 

Currently, bromine is shipped in 5-ton 
lead-lined steel tanks capable of holding 3.5 
tons of bromine. Larger tanks rated at 14 
tons of bromine will soon be put into serv- 
ice.6 

U.S. investors recently bought 35 percent 
of the shares of Dead Sea Bromine Co., a 
subsidiary of Dead Sea Works Ltd., (DSW) 
which recovers potash and other products 
from brines.7 


Chlorine. — Electrochemical Industries 
Ltd. (Frutarom), jointly owned by Israeli 
interests and a group from Cleveland, Ohio, 
reportedly was planning to enlarge the 
Capacity of its polyvinyl chlorine resins 
(PVC) complex at Acre near Haifa. Joint 
output of chlorine and caustic soda, thought 
to be about 10,000 tons per year, will be 
trebled and the PVC capacity will be in- 
creased from 9,000 to 24,000 tons per year. 
Dead Sea brines provide the raw material 
for manufacture of chlorine and caustic 
soda.8 


Clays and Sand.—The ceramic and glass 
industries use indigenous clays and sand 
whenever possible, but large quantities of 
additional raw materials must be imported 
to supplement domestic supplies. Israel's 
research center at Haifa is active in devel- 
oping new materials for these industries. 


Large quantities of tile, dishes, sanitary- 
ware, refractories, porcelains, components 
for electronics, flat glass, and glass con- 
tainers are produced. Barbour Acre Ceram- 
ic Industries Ltd., near Haifa, produces 
approximately 20,000 square feet of tile 
daily. Israel Ceramic Works Harsa Ltd., at 
Beer-Sheba, produces about 1,000 tons of 
tile and sanitaryware products monthly. 
Lapid Ceramic Works Ltd., Tel-Aviv, pro- 
duces dinnerware and sanitaryware, and 
Naaman Ltd., Haifa, dinnerware and elec- 
trical porcelain. Tadiran Israel Electronic 
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Industries Ltd. consumes large quantities 
of ceramic materials in the manufacture of 
electronics. Phoenicia Ltd. produces 40 mil- 
lion square feet of flat glass and 22,000 
tons of glass containers per year. 

Fertilizers.—Israel has 21 phosphate de- 
posits (including 16 large ones), but only 
three are being worked. Chemicals & Phos- 
phates Ltd. (C & P) has two mines, one 
near Oron and the other about 20 kilo- 
meters eastward. Arad Chemical Industries 
Ltd. has one mine, about 17 kilometers 
south of Arad. Details on the mineralogy, 
geology, and extraction problems concern- 
ing Israel's phosphate deposits have been 
described.10 


Arad Chemical Industries Ltd’s new phos- 
phoric acid plant came on stream during 
1971. The plant will ultimately produce 
230,000 tons of wet-process phosphoric acid 
(160,000 tons of P2O5 equivalent) per year 
by 1974. The high-strength phosphoric acid 
is prepared by acidulating domestic phos- 
phate rock with hydrochloric acid derived 
from Dead Sea brines. The plant was built 
at a cost of about $45 million, with most of 
the output destined for export.11 

C & P made some test runs at its new 
ammonia and urea facilities at Haifa early 
in the year. The ammonia plant has a ca- 
pacity of 67,900 metric tons of equivalent 
nitrogen per year, whereas the urea units 
can produce 33,000 tons of urea yearly.12 


DSW has capacity to produce 1 million 
tons of potassium chloride per year from 
three plants at Sodom. An additional 
200,000-ton capacity can easily be added 
with small investment. Israel exports sub- 
stantial potash. 


Stone.— Lime & Stone Production Co. of 
Haifa has a network of modern quarries 
which produce marble, basalt, limestone, 
and gypsum. The company also produces 
hydrated lime and plaster of paris. Many of 
the products are exported to Europe, North 
America, and South Africa. Recently, the 


$ European oe ae Dead Sea Bromine 
Increases Capacity. V. 20, No. 504, Oct. 29, 1971, 
p. 4. 
T U.S. Bureau of Mines. 1 Trade Notes. 
V. 68, No. 11, November 1971, 

8 European Chemical News don) Israel 
Plans PVC Complex Extension. V. 19, No. 473, 
Mar. 26, 1971, p. 14. 

? Ceramic Industry. Ceramics in Israel. V. 97, 
No. 6, December 1971, pp. 21-43. 

10 World Survey of "Phosphate Deposits. British 
Sulphur Corp. Ltd., 1971, 3d ed., pp. 123-126. 

E arr Engineering. V. 78, No. 7, Mar. 22, 
1 
12 Nitrogen. No. 69, January-February 1971, p. 13. 


THE MINERAL INDUSTRY OF ISRAEL 


famed Jerusalem stone, for facing buildings, 
was added to the list of export materials.13 


MINERAL FUELS 


Natural Gas.—Reserves of natural gas in 
Israel are depleting rapidly and the sup- 
ply is expected to last only a few years. 

Petroleum.—Five wells in Israel, includ- 
ing two offshore, were drilled for oil or 
gas during 1971. “Kokhav 25” in the Helez- 
Kokhav field, the country's lone producing 
field, was the only well that struck oil. The 
estimated reserve for this well was only 
250,000 barrels.14 

Belco Petroleum Corp. finished drilling 
offshore for oil and gas without success. 
Six holes were drilled between Ashkelon 
and Haifa since 1970. 

Israel obtained about 6 million tons of 
crude oil worth about $80 million in 1971 
from the Sinai fields in administered ter- 
ritory. 

The  Eilat-Ashkelon 42-inch pipeline 
handled 19.5 million tons of crude oil in 
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1971 and is expected to transport about 
30 million tons in 1972 and 40 million tons 
in 1973. The maximum capacity of the 
pipeline is 60 million tons per year. The 
pipeline bypasses the Suez Canal and 
greatly shortens the distance for transport- 
ing oil from the Red Sea to Europe. The 
Red Sea terminal at Eilat has facilities to 
take care of tankers up to 300,000 dead 
weight tons (d.w.t) whereas the Ashkelon 
terminal on the Mediterranean Sea can 
only handle tankers up to 150,000 d.w.t. 
Israel's tanker fleet totaled 3.3 million 
d.w.t. in 1970. 

Haifa Refineries Ltd. started to build a 
new 4.25 million-ton-per-year refinery at 
Ashdod. It will be the second refinery for 
both the company and Israel. The new re- 
finery will go on stream in 1973 and have 
about two-thirds the capacity of the present 
refinery. 


13 Rock Products. V. 74, No. 2, February 1971, 


p. 92. 
14 Israel Oil News. Israel Institute of Petroleum. 
January 1972, 46 pp. 
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The Mineral Industry of Italy 


By Andrew Kuklis ! 


Despite a worldwide recession and an 
uncertain international monetary climate, 
Italy's output of goods and services rose to 
$72.2 billion from the $71.2 billion re- 
ported in 1970.2 However, the less than 2 
percent gain in the nation’s economy for 
1971 was the smallest increase in the gross 


national product (GNP) for the postwar 


period. For the first time since 1950, the 
industrial sector, accounting for over one- 
third of the GNP, failed to increase in 
output over that of the previous year. A 
decline in construction, manufacturing, 


and mining activity had a negative effect 
on the industrial sector. Despite a decline 
in the industrial sector, the nation’s GNP 
rose slightly because of increases in output 
generated in the agricultural and service 
sectors of the economy. 

Foreign investments in Italy dropped to 
$63.1 million from the $99.4 million re- 
ported in 1970. France accounted for over 
30 percent of the total foreign investments. 
Italy’s expanding hydrocarbon industry re- 
ceived most of the monies invested by for- 
eign countries. 


PRODUCTION 


The general index of production for the 
mining industry in 1971 decreased more 
than 6 percent compared with the 1970 
index. In metal mining, all metallic miner- 
als declined except magnesium, silicon, and 
silver. Lower production was reported for 
all commodities in the mineral fuel sector 
except natural gas. Only the production of 
asbestos, feldspar, sulfur ore, and rock salt 
was higher than in 1970; the remaining 
nonmetals declined. The total value of 
1971 mineral output was $510 million, a 
decline of 3 percent compared with that of 
1970. 

Performance of the different sectors in 


the mining industry are shown in the fol- 
lowing tabulation: 


Index (1966 = 100) 


Sector 
1970 1971 
Metallic minerals. .........- 106.1 95.9 
Nonmetallic minerals 115.3 108.0 
Marble, building stone....... r 147.0 135.2 
Solid fuelis .......- 127.2 115.3 
Petroleum and natural gas 126.9 127. 6 
Total mining 124. 5 116.4 


r Revised. 


i Mining engineer, Division of Ferrous Metals. 

2 Where necessary, values have been converted 
from Italian Lire (IL) to U.S. dollars at the rate 
of IL625-—US$1.00. 
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Table 1.—Italy: 
(Metric tons unless otherwise specified) 


Production of mineral commodities 


Commodity 1969 1970 1971» 
METALS 
Aluminum: 
Bauxile: ee ͥ aor Lue ͤ 216,464 224,703 190,847 
POU Ss ꝛ˙ ü ˙ ] ß ĩð v mE E re En Ed f 291,979 313,643 262, 608 
Metal: 
PRN OEY oe ac ß . e En At Ee r 143,637 146,744 186,418 
Sh õ ³ A 88 128,000 154,000 150,000 
Antimony mine output, metal content. tte ,284 1,299 ,175 
Coe smelter outpuluůuluie— ü eee 422 425 
o 
Mine output, metal content. |... eee 2,270 2,118 1,540 
Precipitate, metal content t 2,400 2,000 az 
Metal, Secondary ORI C anc CULTU eU 888 16,500 13,700 9,500 
Iron and steel: 
Iron ore and concentrate 1111. thousand tons. . 763 757 683 
FFII ] ↄ³o§Ür⅛iꝗſ ã ⁰ðꝗdt dy Uli ru eee do 7,795 8,354 8,554 
Ferroalloys: 
Blast furnace 2.2 gc eae idee do 15 22 18 
Electric furnackce ke do 152 175 174 
udleeeeeee y dea tee Ee: do 16,428 17,271 17,452 
Steel semimanufactures: 
Hot rolled: 
Wife FOG f Bee oe do.... 832 887 933 
Sei La Ui do 5,014 5,324 5,075 
dre / eon ucc ees 93 5, 671 5,034 , 007 
MERC POT TI 8 do 923 999 854 
Railway track mate... do.... 184 142 190 
ngots, semis and solids for tubes. do 1,068 1,106 1,082 
Ot )) Kd v ͤ gee, tap oa 0...- 713 772 724 
Nolte Loca deuten dQo 14, 355 14,764 14,865 
Castings and forgings_..................-.----_---__-- do- 333 361 828 
= Cold-rolled sheet do 2, 896 2,941 3,171 
a 
Mine output, metal content 36,982 35, 200 31, 600 
n ß e iere ein Sut as 62,825 54,288 48,392 
SV ↄ ⁵ðꝙ Uu f f yy ¼¼v 8 17,700 25,000 27 , 400 
Magnesium metal, r duode uud ucc ed seasons r 7,103 580 7.707 
Manganese ore, gross weig nt. 52,966 50,091 80,604 
Mercury metal. ........ 22... Ll v 16-pound flasks.. 48 , 733 44,469 42,618 
Silicon, elemental. ...... .... LL LLL LL LLL LLL L2 cc -L222 2222222222 ee 19,193 20,220 22,190 
F ecc Die eie 8 thousand troy ounces. . 1,884 ,063 1,2836 
N mine output, metal content ilograms 515 2c ae 
inc: 
Mine output, metal content. .... 2. LLL LL LLL eee 132,800 110,700 105,900 
M/ ³AiAhſddſdſdſdſꝰſdddddddddfkßkꝗ.ꝗę AT ee oe ee 130,321 142,082 189,823 
NONMETALS 
, MM a p he Ste 112,626 118,518 119,568 
Fg | ^ See penn Ne EE OCURRE OR MMV 8 245,825 223,061 201 , 526 
Cement, hydraulic tbousind tons 31,348 33,121 31,730 
Clays, crude: 
Bentonilg. hes oe hh 8 do.... 277 321 296 
77õĩõĩ6iẽ¹’60 r e y f d ͤ .. NET EE ee HE 0 286 322 294 
FVV ꝰ˙ ↄ n] xßßß cnl eundo m 8 do- 4,444 4,289 NA 
or common brick do.... 29,290 27, 248 NA 
Fuller's ear tn O._-- 129 78 75 
FF Ilf m d y i A eel do 114 101 96 
Kaolinitic eart n...... 22222222 0 — 16 10 15 
ML COE asic fo se eS rs a a mee dete Dee OE 59 , 736 59,220  *60,000 
Feldspar %%%... NEAR MEE OT) Oe RO, CO RR 212, 645 176,905 192,498 
Fertilizer materials: 
Crude potassium salts, naturaalllllln thousand tons 1,954 1,894 1,785 
Manufactured, gross weight: 
Nitrogenou s do 3,108 2, 972 2,982 
Phosphatic. ....... 22222222222 LLL Ll LLL 2 22222222222222 do.... 1,426 1,406 1,269 
%) l.co neue seri. um 8 do.... 343 365 280 
Mixed and unspecified—-— 2.22 2L LL LLL LLL. do.... 1,719 1,762 1,582 
Fluorspar, all grades sss 222222222 258,708 289,266 288,243 
Graphite, all grades. ee 1,719 2,088 638 
Gypsum (except dimension stone use). .................- thousand tons. . 8,367 9,329 e 8,500 
Lime (quicklime and hydrated) -_____..-.---------------------- do.... 5,795 «5,800 5, 800 
Pumice and related materials: 
Pumice and pumaceous lapill ii do 776 770 770 
Pl.“!!! me mivboei ia Rd do.... 4,324 4,258 e 4,300 


See footnotes at end of table. 
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Table 1.—Italy: 


(Metric tons unless otherwise specified) 


Production of mineral commodities—Continued 
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Commodity 1969 1970 1971» 
NONMETALS—Continued 
Pyrite, all kinds: 
Gross weigh thousand tons 1,473 1,518 1,504 
ši Sulfur content... -22-220 do.... 663 683 646 
alt: 
Mir ⏑ã PPP LL Ur alb ELS do 1,147 1,497 1,170 
Other including br inne do- 2, 800 2,871 3,398 
Sand and gravel: 
SC ðA adds do- 4,486 4,829 
Volcanic sand „„ a do 200 143 NA 
Other sand and gra vel do- 58,794 64,964 
Stone: 
Dimension stone: 
alcareous: 
Alabaster and onyx..............................- do.... 8 8 
Gypsum for cutting.-----------------------------—- do.... 92 120 
I1Cü᷑öĩÄöÜ-œ: . echt eee eae do.... 291 168 
Marble i in blocks: 
7 SCENE SE f x⁊xʒ ꝛðz 8 do 827 848 NA 
/ ³o’—Ü-) . y do 1,153 1,129 
Lime schiss do.... 56 48 
Traver tine do 411 423 
Tufa, caleareounn s do 1, 558 1,600 
Other: 
7%õĩĩĩ ͥͥͥͥͥ Ea Ao ee ⁵¾- mee do 20 11 
Dili. 8 do- 5 10 
C˙⁴¹ö¹‚ſ ⁰ .wm ð m 8 do 144 152 
Granite ·ꝛꝛAꝛ.A ³ꝛ¹ſ ²⁰mt E lis feres do- 69 57 
Lava, basalt, and trachy te do 120 115 
e,, ß . ek do 166 184 NA 
Quartz and quartzi te do- 42 10 
Sandstedt 8 do.... 99 159 
urpenune ))%)%àbb(übbCGöüöüöüöüſö0„——ãcm ob ] ER Ae En eld do 291 304 
b 8 do 67 65 
Syenite JJC ĩ ⁵ ⁵⁵¼ẽA? , ĩͤ 8 do 5 5 
Tuff, volcanic... e do.... 238 289 
Crushed and broken: 
Calcareous: 
rh Se ie und do 1,099 1,189 NA 
Limestonen]!”t 2 eee do.... 41,204 41,908 NA 
Marble, white and colored__________._...________-_- do.... 1,771 1,637 NA 
Marl for cement do.... 5,777 6,439 6,818 
Travertine___.________.___________.______ ee do 325 373 NA 
Tuff, voleanic_..________________________________. do 5,272 4,104 NA 
Strontium minerals- ee 925 845 835 
EE panve 
EERE A EAREN CIE DEA ERN igh re E te eh a EU ERR 419,068 354,218 573, 823 
Concentrate (85 to 90 percent sulfur)... 2222222 „4 64,046 54, 720 42, 126 
F; / ³AAſſſ ⁰⁵⁰t Ae Li URL Erie 1,320 1,681 14,325 
Tale and related materials 8 139, 95⁴ 154, 818 137, 868 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bituminous rock, natural: 
For distillation Oe a ee a MEE Sry NOTES ETON a NL NET TRE FEIERT 126 , 776 111,199 58,648 
For VIN rene r ³•omZↄↄꝛꝛ 85, 865 93,455 109, 126 
88 ////öĩ˙Ü³Ä ³Ü-ͤ—dAwiU uu. y w mdr ? 104,252 123,559 125, 143 
oa 
Subbituminous (sulcis coal) - thousand tons 303 295 256 
11 ⁰Aà½ͥdͥ ͥ ¶ͥ ͥ ⁰⁰⁰ y do- 1,933 1,393 1,326 
Coke: , 
e e . iia MP 6,670 7,171 7,068 
Gas house eee . 192 125 113 
Gas, natural, marketed production million cubic foot. E 422, 385 463,953 412,845 
Petroleum: 
Gde. ee oe thousand 42-gallon barrels. . 9,309 9,575 9,354 
Refinery products: 
ABONO. occu ee P ĩðVW ð v ³ĩ do 107,184 109,066 112,172 
e e et arte Mest E do.... 13,144 12,128 14,778 
Kerosine- Bͥ ᷑ ꝛy ] ZV ĩð2! LE ea gee do 25, 515 25, 622 32,081 
Distillate fuel olll“”w“X dd. do.... 148,373 171,222 177,093 
Residual fuel oil. LLL do 328,457 363,683 359,316 
Lub rieren UnR Se es do 3,674 4,704 3,818 
%%%%0%%%0öÄõÜ˙Ü5ö— r 8 do 88,953 131,765 128, 651 
Refinery fuel and losses. do 61, 617 64, 932 63, 967 
P!⁵ö.˙i.w.Üüün.n.ntnn;ñ?%8—«57 K ese A ney, ok! do.... 782,917 883,122 891,876 
e Estimate. P Preliminary. r Revised. NA Not available. 


! Excluding pelletized iron oxide derived from pyrite. 
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TRADE 


Despite a recession throughout the na- 
tion’s economy and the world’s monetary 
problem, value of foreign trade reached 
record levels. Exports to foreign countries 
rose to $15 billion, an increase of over 13 
percent compared with the 1970 level. 
Data on imports indicated an increase of 
nearly 6 percent in purchases abroad. 

Italys export-import volume of goods 
was valued at nearly $31 billion and ac- 
counted for about one-third of the nation's 
GNP. For comparative purposes, United 
States foreign trade accounted for only 6 
percent of GNP. Percentage-wise, Italy's 
value of foreign trade to GNP exceeded 


that of West Germany, Japan, and the 
United Kingdom. 

Italy is self-sufficient in—and in some 
case a net exporter of—antimony, asbestos, 
fluorspar, marble, mercury, potash, and 
rock salt. For all other minerals and ores, 
the nation is a net importer and will be 
increasingly so in the future as newly con- 
structed metal processing plants increase 
raw material requirements. 

Relationships between mineral commod- 
ity trade and total trade in 1969 and 1970, 
and the principle items constituting Italy's 
mineral commodity trade, are shown in 
the following tables. 


Exports of selected mineral commodities 


(Metric tons unless otherwise specified) 


Table 2.—Italy: 
Commodity 1969 
METALS 
Aluminum: 
Bauxite 226455 jet les els 25 
Oxide and hydroxide................ r 8,658 
Metal including alloys: 
Scrap..-........--- LEM EN TN VE 63 
Unwrought. ..................- 7,599 
Semimanufactures 49,951 
All. al ee 236 
Arsenic: 
Natural sulfides. ...............-..- 20 
Trioxide, pentoxide and acids 114 
Bismuithi- e ut EE 3 
Cadmium metal including alloys, all forms. 39 
Chrome, chromite_________.--.--------- 119 
. ³o»¹wÜðꝛ¹˙w wr eee eet ees 30 
Copper: 
Ore and concentrate 8,385 
IN eee nz 21 
Metal including alloys: 
ScraD---ecnocz:musxsee Resa E 743 
Unwrou ght 5,087 
Semimanufactu res 25,401 
Iron and steel: 
Ore and concentrate 77 
Roasted pyrite _- thousand tons. . 367 
Metal: 
ur m ——— do.... 19 
Pig iron including cast iron, spie- 
geleisen, powder and shot 
02 4 
Ferroalloyß sss do 18 
Steel, primary forms do 130 
Semimanufactures: 
Bars, rods angles, shapes, and 
sections do 531 
Universals, plates and sheets 
do 566 
Hoop and strip do.... 59 


See footnotes at end of table. 


1970 Principal destinations, 1970 


Switzerland 2,189; West Germany 537. 
Austria 8,580; Bulgaria 200. 


West Germany 53; Israel 22. 

United Kingdom 1,680; West Germany 
1,130; Yugoslavia 9965. 

France 6,395; West Germany 6,178; 
Romania 5,461; United States 8,911. 


West Germany 632; Netherlands 103. 


25 All to West Germany. 

19 Netherlands 17. 

83 United States 27; Belgium-Luxembourg 26. 
Austria 195; Yugoslavia 50. 

(1) NA. 


evt 8,570; East Germany 832; Austria 
47. 
5 All to Algeria. 


West Germany 449; Austria 304; Belgium- 
Luxembourg 246. 

West Germany 5, 003; France 343; Belgium- 
Luxembourg 319. 

West Germany 4,351; France 2, 190; 
Switzerland 2, 143. 


77 Switzerland 50; Yugoslavia 25. 
Austria 219; West Germany 104; Nether- 
lands 79. 


14 West Germany 7; France 3; Netherlands 2. 


9 Turkey 3; France 2; West Germany 1; 
Netherlands 1. 
17 West Germany 9; Austria 2; Sweden 1. 
France 61; United States 45; Switzerland 32. 


"o Germany 188; Switzerland 70; France 


West Germany 98; France 83; Yugoslavia 
86; Switzerland 35; Bulgaria 30. 

71 Pakistan 17; France 10; Yugoslavia 8; 

Greece 8; Switzerland 7. 
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Exports of selected mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 
METALS—Continued 
Iron and steel—Continued 
Metal—Continued 
Semimanufactures—Continued 
Rails and accessories 
. thousand tons 7 14 Guinea 5; Switzerland 4; Turkey 3. 
Wire... — do- 22 19 Algeria 4; Switzerland 2; Hungary 2; 
omania 1. 
Tubes, pipes, and fittings 
0...- 545 412 United States 50; Netherlands 38; United 
Kingdom 34. 
Casting and forgings 
T" un worked 9 76 63 France 12; West Germany 7; Nigeria 5. 
ad: 
Ore and concentrate 7,525 13,369 Austria 5, 855; Spain 4, 988; Greece 2,308. 
Metal including alloys 
CCC» 2, 778 3,360 Be gium Dusemoodig 3,100; United King- 
om 
e -Jipii 18 345 Netherlands 205. 
Semimanufactures 707 140 Mainly to France. 
Magnesium metal including alloys 
)))); ⁰⁵⁰Hh.. du uL ius 75 United Kingdom 36; United States 35; 
West Germany 4. 
Unwrought.......................- 4,932 3,815 West Germany 2,915; Belgium-Luxem- 
bourg 423. 
Semimanufactures. ................- 113 185 West Germany 69; France 35. 
Manganese: 
re and eoncentr ate 20 5 Mainly to Uganda. 
Metal, all form Er 15 West Germany 10; Netherlands 5. 
Mercur 76- pound flasks.. 34,056 15,490 East Germany 2. 853; United Kingdom 
2,141; Japan 1,492. 
Nickel: 
Ore and concentrate 23 E 
Metal including alloys 
Unwrought including alloys 153 167 West Germany 97; France 44. 
Semimanufactur es.. 705 632 Spain 143; France 138; West Germany 83. 
Platinum-group metals and silver including 
alloys: 
Platinum group 
thousand troy ounces. . 83 64 Mainly to West Germany. 
SIIVeF 26 seo m do- 607 804 Switzerland 643. 
Selenium, elementalll kilograms 1,120 183 uned Kingdom 100; West Germany 20; 
reece 10. 
Silicon, elemental......................- 1,693 6,256 West Germany 2,680; United Kingdom 
1,482; Romania 400. 
Tin metal, all form long tons 321 397 France 134; Denmark 88; West Germany 40. 
Titanium oxidens .. 16,879 19,198 Poland 4,060; Hungary 2,548; West 
Germany 2, 274; France 2, 085. 
Tungsten: 
Ore and concentrate. 13 3 All to West Germany. 
z Metal including ipd all form E 18 48 West Germany 31; Belgium-Luxembourg 9. 
inc: 
Ore and concentrate 39,657 11,861 Yugoslavia 6, 060; Austria 5, 000. 
Metal including alloys: 
Blue powder.rr 1,121 1,864 Romania 529; Czechoslovakia 618; Switzer- 
an ; 
Unwrought.................-.- 848 1,998 Greece 1,198; Turkey 539; France 140. 
Dt Semimanufactures 297 269 Switzerland 51; U.S. S. R. 31; Iran 26. 
er: 
* € residue containing nonferrous 
F thousand tons 100 127 Mainly to United Kingdom. 
Metal including alloys, all forms 12 8 West Germany 4; United Kingdom 2. 
NONMETALS 
Abrasives, natural, n.e.s.: 
ice, emery, corundum, eta 321,665 316,628 United States 176,661; United Kingdom 
45, 520; Algeria 28,146. 
Dust and powder of precious and semi- 
precious stones......... kilograms. - 728 62 J apan 30; West Germany 19; United States 
Sending and polishing wheels and : 
Stones 5,087 6, 363 Prane 1,501; West Germany 704; Romania 
( ³o¹ odo medias 46,075 48,662 West Germany 20, 263; France 9, 715; 
Netherlands 4, 430; Poland 2, 841. 
Barite and wither ite 52,592 53,722 United States 26,008; Netherlands 15, 980. 
Cement.. --------------------------o 159,197 130,301 Algeria 36,285; Libya 29 ,127; Yugoslavia 
16,430; France 14,555. 
Chalk. AA A th ee 684 807 Switzerland 736; Yugoslavia 25; Greece 20. 


See footnotes at end of table. 
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Exports of selected mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 
NONMETALS—Continued 
Clays and products (including nonclay 
bricks): 
Crude n.e.s.: 
Benton ite 15,687 13, 003 labya 5:981 ; France 1,799; West Germany 
,086. 
rr ³ð A ane eadis 599 1,679 Greece 1,142; Iran 356; Belgium-Luxem- 
bourg 50. 
OUNCR oo once a ears 33,133 36,280 France 32,433; Greece 1,709. 
Products: 
i (including nonclay 
bricks) ) 40,725 56,524 West Germany 7,829; Switzerland 6, 397; 
Yugoslavia 4, 653; Spain 4,589. 
Nonrefractory. .............--- 561,425 741,652 Yugoslavia 193, 136; France 130, 602; West 
Germany 114, 220. 
Diamond: 
Gem not set or strung 
value, thousands 3224 $171 VUA $112; United States $32; Canada 
Industrial... ...............- carats.. 730,000 15,000 West Germany 10,000; Switzerland 5,000. 
Diatomite and other infusorial earths 1,976 1,499 Cuba 306; Austria 225; Switzerland 129. 
FeldaSpar.. ³ðVꝛç.ĩ t sc ees 27,401 25, 890 West Germany 10, 422; Netherlands 2, 875; 
Switzerland 2 605. 
Fertilizer: 
)))))‚§öÜOiũ1 ͤũ ¹ !l!l !!!!! ; r 508 1,620 France 1, 396. 
Manufactured :? 
Nitrogenous..... thousand tons 841 697 People’s Republic of China 241; Turkey 144; 
Arab Republic of Egypt 116. 
Phosphatic. ............- do.... 7 8 Kenya 3; Libya 2; Switzerland 1. 
0 ö HN DUE 0.22% 127 46 Cuba 12; United States 8; France 7. 
Other Üls-- 479 398 Cuba 79; Turkey 78; Kenya 21; Zambia 21. 
Ammonia-------------------------- 26,895 33,218 o r 12,742; Israel 12, 136; Lebanon 
Fuer; ĩðViri des an 106,977 116,539 United State 91,676; India 7,950; Norway 
/§;ðÜo ve Sa ee cs 1,532 1,815 France 1,295; Switzerland 141. 
Gypsum and plasterrr 2... 80,897 84,211 Yu ie 668.5115 Switzerland 9, 767; 
ance 
e e docui dae 39 533 West Germany 509; France 22. 
I. ¹·¹·¹¹⁴]•ʃʃ ucc 70,541 49,700 Libya 30, 737. 
Magnes ite 125 58 Iran 25; Spain 20. 
Mica: 
Crude including splittings and waste r 724 439 Libya 210; France 127. 
Worked including agglomerated 
splittings. ss 29 41 West Germany 21; Yugoslavia 9. 
Precious and semprecious stones, except 
diamond: 
atural................. kilograms. - 734 54 Japan 29; West Germany 19. 
Manufacture l 0 — 899 455 Switzerland 274; France 29; Poland 26; 
West Germany 24. 
Pyrite (gross weight) 40,272 19,386 Switzerland 17,548; Austria 798; West 
Germany 584. 
Salt, all TODA occ soEoeneso ce 29,387 226,600 Netherlands 116,697; United Kingdom 
49,050; Norway 40,077. 
Sodium compounds n.e.8_____----------- 180,442 230,510 5 48,615; Brazil 19, 125; Greece 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Calcareou s 277,613 273,611 West Germany 58,885; France 43,406; 
Belgium-Luxembour 18, 200. 
///ô˙’³ 8 4,501 4,951 Switzerland 2,506; est Germany 861; 
Belgium-Luxembourg 519. 
OUNCE sod i ae 44,100 40,451 Switzerland 18,858; West Germany 13, 017; 
Austria 6, 355. 
Worked, all forme 481,371 519,996 West Germany 244,965; France 108,622; 
United States 71, 710. 
Dolomite, all grades 19,075 20,259 gie A 943; Austria 2,894; Yugo- 
slavia 
Gravel and crushed rock. ........... 460,436 441,187 West Germany 120,285; Switzerland 
78,427; Libya 41,117. 
Limestone (except dimension) 1,162 3,420 Switzerland 3,213; Sweden 66. 
Quartz and quartzite___.___________- 34,355 39,948 Switzerland 22,097; West Germany 11,998. 
Sand excluding metal bearing 265,141 401,009 Switzerland 358, 187; France 17,652. 
Sulfur: 
Elemental, all form 6,737 5,971 Mainly to Yugoslavia 
Sulfuric acid 114,229 83,828 Turkey 42, 184; Israel 86,039; Spain 1, 843. 
Tale, steatite, and soaps tone 50,221 55,516 


See footnotes at end of table. 


West Germany 13, 303; United States 


13,208; United Kingdom 6,798. 
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Exports of selected mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 
MINERAL FUELS AN D RELATED MATERIALS 
Asphalt and bitumen, natural 393 1, 573 9 Kingdom 691; Tunisia 401: Malta 
Carbon black- k.. 27,879 40,392 Austria 6,491; Turkey 4,855; Poland 
. : 4,224; Iran 3,285. 
Coal excluding briquets, all grades r 9,841 8,856 Somana 3,718; Portugal 2,000; Bahrain 
Coke and semicoke. ...................- 346,476 379,911 Romania 121,374; Yugoslavia 69,014; 
Austria 49, 236; France 43 , 738. 
Petroleum refinery products: 
Gasoline. thousand 42-gallon barrels.. 49,122 50, 354 li hes Yr 11,739; Belgium-Luxem- 
ourg 1 
Kerosine and jet fuel... do.... 18,771 21,248 United States 2,979; Greece 2,162; 
oles Netherlands 1,922. 
Distillate fuel oil. do.... 76,928 76,778 France 16,121; West Germany 15,099; 
Netherlands 11, 996; Switzerland 8, 967. 
Residual fuel oil.............. do 77,909 85,121 "oni States 21, 652; United Kingdom 
Liquefied petroleum gases do.... 8,636 3,561 Arab Repu aic of Egypt 812; France 580; 
urkey 4 
Lubricants..................- do.... 1,733 1,733 Switzerland 294; Belgium-Luxembourg 189; 
Yugoslavia 91. 
Bitumen and other do 226 132 Libya 77; Tunisia 19. 
Mineral jelly and wa do 13 16 Republic of South Africa 6; West Germany 
Others sce ⁰•⁰m TONERS do- 1,978 1,869 Austria 693; Switzerland 406; Yugoslavia 
196; Libya 168. 
Mineral tar and other coal-, petroleum-, 
or gas—derived crude chemicals. 11,764 15,712 Yugoslavia 4,971; Greece 2, 969; United 


ingdom 2, 266. 


r Revised. NA Not available. 
1 Less than 1 ton. 
? Erroneously reported in tons in 1969. 


Source: Statistica Annuale Del Commercio Con l'Estero. V. II, 1969 and 1970. World Trade Annual. 


V. I-III, 1969-70. 


Table 3.—Italy: 


Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum: 
Baul. ðViri ene dua E 


Oxide and hydroxide... ......... 


Metal including alloys: 
Scrap 


Antimony: 
Ore and concentrate 
Metal including alloys, all forms 


Arsenic: 
Natural sulfides.................- 
Trioxide, pent and acids 
Metal including alloys, all forms 
Beryllium: 
Oxide. kilograms 


Metal including alloys, all orme 


Bismuth metal including alloys, all forms. 
Cadmium 


Chromium: 
Chrom ite 


Oxide and hydrox idee 
Metal including alloys, all forms 


See footnotes at end of table. 


1969 


590, 198 
72,933 


31,695 
156,551 
29, 594 


659 
329 


20 
186 
101 


3,000 


160, 456 


450 
74 


1970 


723, 785 
71.767 


36, 568 
166,955 
37 ,397 


142,762 


321 
113 


Principal sources, 1970 


Yugoslavia 300,042; Sierra Leone 
128,572; Guinea 99,123. 

Greece 38,295; France 21,313; United 
States 4,522. ; 


France 10,785; United States 9,352; 
West Germany 5,626; Hungary 3. 091. 

France 34,862; Greece 19, 490; Surinam 
19,046; "United States 16, 650. 

West Germany 10,099; Greece 5,846; 
Austria 3, 071. 


Morocco 615; Mexico 175; Thailand 81. 
. 124; West Germany 


Sweden 60; United States 6; Canada 6. 
Norway 1, 000; France 1, 000. 


Switzerland 1, 247; West Germany 1, 129. 
es 5 68; France 25; West 
erm 
Netherlands 10; Beppe of South Africa 
; France 6. 


Albania 36, 243; U.S. S. R. 32,882; Re- 
public of South Africa 31, 419, 

West Germany 139; Poland 101. 

France 80; United States 15; United 
Kingdom 9 
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Cobalt: 
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Table 3.—Italy: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS—Continued 


Oxide and hydrox ide 
Metals including alloys, all forms... 


Copper: 


Ore and eoncentrate 
Matte 


at 


CAD lecum ena eos 
Unwrought.................- 
Semimanufactures 

Gallium, indium, and thallium 
kilograms. - 
Germanium do- 


Iron and steel: 
Ore and concentrate 


thousand tons 


Roasted pyrites do 
Metal: 
Serap- ---------------- do 


Lead: 


Pig iron including cast iron and 
speigeleis en 8 


Sponge iron, powder and shot 


do 
Ferroalloys: 

Ferromanganese....do.... 
Other do 
Steel, primary forms do 

Semimanufactures: 
Bars, rods, angles, shapes, 
and sections do 


Universals, plates, and 
sheets do- 


Hoop and strip..... do- 


Rails and accessories 


Tubes, pipes, and fringe 
o---- 


Castings and forgings 


Ore and concentrate 


Ash and residue containing lead 


Metal including alloys: 


Unwrou ght. 
Semimanufactures 


See footnotes at end of table. 


1969 


314 
458 


6 
1.345 


46,152 
264,517 
12, 275 


7,882 
3,033 


11,037 
r6 
5,135 


805 


22 
30,951 
5,171 


20,210 
65,183 


1,722 
1,244 


509 
20 


1970 


299 
337 


NA 
1,106 
47,512 
295, 238 
16,483 


662 
5, 867 


10,856 
1 
5.156 


929 


29 
31,934 
7,027 


37, 076 
121. 056 


767 
648 


410 
70 


Principal sources, 1970 


Belgium- Luxembourg 227; France 4. 
o 248; United States 
4. 


un States 242; Albania 189; Zambia 


West Germany 18,796; France 11,910; 
United States 9 , 036; Switzerland 1,8989. 

Zambia 75,009; Chile 61,037; United 
States 35 , 657. 

West Germany 6,535; Yugoslavia 2,817; 
Switzerland 1,229; United States 673. 


West Germany 224; United States 161; 
United Kingdom 133. 

Belgium-Luxembourg 4,859; Spain 585; 
nited Kingdom 336. 


Liberia 2,855; Canada 1,361; Brazil 
1,146; Venezuela 1,112. 
All from Turkey. 


France 2,086; West Germany 1,778; 
United Kingdom 517. 


n Germany 329; Algeria 202; U.S.S.R. 


Canada 9; France 8; Sweden 4. 


France 58; Belgium-Luxembourg 17. 

France 25; Norway 7; Yugoslavia 7. 

United States 306; France 285; West 
Germany 116; Belgium-Luxembourg 
44; Republic of South Africa 26. 


West Germany 169; France 168; Belgium- 
Luxembourg 166. 


France 294; West Germany 266; Belgium- 
Luxembourg 218; Japan 200. 

France 31; West Germany 30; Belgium- 
Luxembourg 22. 


France 60; West Germany 22; Belgium- 
Luxembourg 11. 
20; Yugoslavia 9; 


Belgium-Luxembour 
est Germany 8; France 5. 


i Germany 96; France 47; Yugoslavia 


West Germany 18; France 6. 


Canada 9,410; Ireland 7,014; Morocco 
5,778; Greece 4,390. 

Yugoslavia 2,622; Sweden 995; Australia 
797; West Germany 647. 


France 17,773; West Germany 7,655; 
Switzerland 6, 126. 

West Germany 24,611; Mexico 21, 256; 
Republic of South Africa 20, 625; 
Belgium- Luxembourg 10, 610. 

France 298; Yugoslavia 264; West 
Germany 196. 


West Germany 515; France 56; Yugo- 
slavia 25. 

United States 318; West Germany 44. 

West Germany 31. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 
METALS—Continued 
Manganese: 
Ore and concentrate 160,592 184,885 Republic of South Africa 53,230; Ivory 
: Pa ,950; Brazil 29,578; Gabon 
SPI T S 1,694 2,803 Japan 2,462; Belgium-Luxembourg 246. 
Metal, all form 2,039 1,855 Prone 1, 210; Republic of South Africa 
Mercur 76-pound flasks 638 4,989 Yugoslavia 2,379; Mexico 1, 682. 
Molybdenum: 
Ore and concentrate r 8,406 4,648 United States 2,141; Netherlands 1,391; 
Canada 661. 
Metal including alloys, all forms 46 48 Austria 30. 
Nickel: 
Ore and concentrate 295 V 
Matte, speiss, and similar materials. 4,553 5,185 cras 2,620; Cuba 2,249; Netherlands 
Metal including alloys: 
Sell AAA aE 531 430 Switzerland 105; nnd States 94; 
Bel ium-Luxembourg 6 
Unwrou ght 10, 765 12,798 Canada 4, 582; United Kingdom 1.992; 
Norway 1, 820. 
Semimanufactures 2, 605 2,847 West Germany 693; United Kingdom 637; 
United States 562. 
Platinum- group metals and silver: 
Metals including alloys: 
Platinum group 
thousand troy ounces. . 109 127 United Kingdom 74; United States 14; 
West Germany 12. 
Silldenrn s do- 32, 822 43,709 Oman 14,576; West Germany 9, 590; 
uel Kingdom 7,861; United States 
Selenium, elemental. ................- 34 18 |i es D uites 9; West Germany 4; 
> apan 
Silicon, elemental. ................... 840 542 Yugoslavia 284; United States 103; West 
Germany 76; France 61. 
Tin: 
Metal including alloys: 
crap------------- long tons. 19 47 MCN B Belgium-Luxembourg 10; 
reec 
Unwrought. ........... do- 7,458 7,395 Malaysia 5, 891; Thailand 704; Belgium- 
Luxembourg 305. 
Semimanufactures...... do.... 101 103 West Germany 60; Belgium-Luxembourg 
6. 
Tantalum metal.....................- 6 6 Belgium- Luxembourg 2; United States 2; 
West Germany 1. 
Titanium: 
Ore and concentrate 96,323 107,519 N ELO 395; Australia 6, 536; U.S. S. R. 
Nr.. See es oS 29 ,773 33,103 West Germany 16,085; France 6,481; 
A 4, 239; Únited Kingdom 
Metal including alloys, all forms 676 899 United States 531; West Germany 124; 
rance 85. 
Ore and concentrate 61 138 Canada 38; Brazil 30; Bolivia 20. 
Metal including alloys, all forms 59 67 United States 15; France 14; West 
Germany 11. 
Uranium and thorium metal. kilograms. - r 730 42,953 United Kingdom 41,599; United States 
,954. 
Zinc: 
Ore and concentrate 60,241 103, 563 Peru 22,711; Ireland 19,920; Algeria 
13, 533; Tunisia 13 277; Greece 10,526. 
Ash and residue containing zinc. ... 9,821 10,463 Switzerland 4,111; Germany 9,226. 
Metal including alloys: 
SClAD 6 AA 5,981 3,758 West Germany 1,442; France 1,161. 
Blue powder 3,474 3,746 Belgium-Luxembourg 3, 
Unwrou ght 45, ,811 56,289 West Germany 19,254; Yugoslavia 8, 865; 
Belgium-Luxembourg 7,187; Canada 
Semimanufactures 2,999 3,782 Belgium- Luxembourg 2,626; West 
Germany 384. 
Zirconium: 
Ore and concentrate 18,383 35,290 Australia 34,648; United Kingdom 269; 
West Germany 262. 
8» .nI KA m 560 550 West Germany 409; United Kingdom 89; 
United States 44. 
Metal including alloys, all forms 
kilograms. . 4,655 7,293 United States 2,814; United Kingdom 


See footnotes at end of table. 


2,762; Canada 834. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS—Continued 
Other: 
Ore and concentrate 


Ash and residue containing non- 
ferrous metals kilograms. . 


Base metals including alloys. ......- 
NONMETALS 
Abrasives, natural, n.e.s.: 
Pumice, emery, etee 
Dust and powder of precious and 
semiprecious stones 
value, thousands 


Grinding and polishing wheels and 
, oroniS ou S de S weise 


Barite and wither ite 


Borates, crude, natural. .............- 
(Cemeut-.-————— oce Rus : 


Products 
Nonrefractory...............- 
Cryolite and chiolite____________--__-- 
Diamond: 


Gem not set or strung 
value, thousands 


Industrial. kilograms.. 
r r 


Fertilizer materials: 
Crude: 
Nitrogenoun s 
Phosphatic. .. thousand tons 
e, eu Eu etes 


Manufactured: 
Nitrogenous. ...............- 


PIMOS Par 222 . ee te 


Graphite 
1l!ööÄC˙f%ÜĩÜ⁊6 ⁵ ³ y m m E 


Mica: 
Crude ineluding splittings and waste 


Worked including agglomerated 
splitting 


See footnotes at end of table. 


1969 


4,272 


580 
3,780 


3,522 
$3,351 


4,233 
58,229 
5,838 


96,388 
476,622 


1,194 
9,975 
487, 669 
679,830 


80,610 
16,162 
732 


$2,616 


8 
14,671 


40 
1,896 
47,774 
20, 412 
179, 569 


232, 526 


82, 293 
29, 402 
14,012 

1,798 


938 
48,305 


2, 556 


230 


1970 


6,131 


579 
3,654 


2,805 
$3,656 


4,587 
62 , 402 
24,772 


126, 667 
216 , 629 


1,532 
14,528 
562 , 457 
792,357 


119,937 
20,148 
639 


$1,981 
2 
19,270 
2,102 
44,963 


13,253 
255,114 
283,939 


150, 369 


Principal sources, 1970 


United States 2,141; Netherlands 1,481; 
Canada 661. 

Romania 321; United Kingdom 177; 
France 29. | 

France 1,433; United States 654; 
Belgium-Luxembourg 398. 


West Germany 1,529; United States 181. 


Zaire $882; Switzerland $753; Netherlands 
$638; United States $539. 


West Germany 1,108; Austria 1,028; 
United King dom 761. 

Republic of South Africa 33, 575; Canada 
16,686; U.S.S.R. 10,089. 

People' 8 Republic of China 9,002; Spain 
5,000; France 4,977. 

Turkey 108,723; West Germany 4, 345. 

France 118,211; Greece 27,516; Tunisia 


22 , 677. 
France 6,390; Austria 1,024. 


Greece 10,334; United States 3,368. 

United Kingdom 299,269; United States 
149,367. 

Frafíce 290,846; West Germany 252, 472. 


West Germany 46,503; France 17,387; 
Austria 15,672. 
"S Germany 15,708; Switzerland 


All from Denmark. 


Belgium-Luxembourg $1,470; Nether- 
lands $369. 

United States 1; Israel 1. 

Portugal 6,380; West Germany 4,134; 
Republic of South Africa 3,027. 


Morocco 562; Israel 118; Tunisia 59. 
France 33,423; East Germany 65,937; 
West Germany 5,523. 


United States 26,709; Netherlands 
15,638; France 6 ,248. 

Belgium-Luxembourg 58, 710; 
54,113; Tunisia 46, 384. 

France 79, 040; West Germany 61, 528; 
East Germany 38,684; Israel 34,836; 
U.S.S.R. 3 

United eee ers 964; Greece 29,367; 
West Germany 11, 584. 

Algeria 17, 439; France 13,321; Mexico 

0,160; Tunisia 9,352. 

Austria 9, 380; West Germany 2,585; 
Switzerland 568. 

United States 812; West Germany 736. 

Republic of South Africa 182. 

Yugoslavia 18,018; Greece 12,500; 
Austria 7, 503. 


Republic of Soyth Africa 297; United 
Kingdom 273; India 221; Argentina 
151; Norway 147. 


France 


Belgium-Luxembourg 71; France 51: 


Czechoslovakia 32. 
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Imports of mineral cemmodities—Continued 


(Metric tons unless otherwise specified) 


See footnotes at end of table. 


Commodity 1969 
NONMETALS— Continued 
Pigments, mineral, iron oxides.......... 12,743 
Precious and semiprecious stones, except 
diamond: 
Natural. value, thousands $1,020 
Manufactured do- $1,176 
Pyrite, gross weight... thousand tons.. 857 
Sall... 2.222 ez ⁰⁰⁰y eee as 3,183 
Sodium and potassium compounds 22, 275 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Calcareous including 
marble 167,637 
Slate. r ꝛ .. user us 3,186 
, etal 100,042 
Worked, all types 1,616 
Dien 88 1,485 
Gravel and crushed rock. ......... 12,235 
Quartz and quartzi te 96,114 
Sand excluding metal bearing 1,020,059 
Sulfur 
Elemental, all form 207,928 
Sulfur diox ide 2,960 
Sulfuric acid 14,612 
Tale, steatite, soapstone and 
pyrophyllite____...___.___-___-___- 17 ,870 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen 2,663 
Carbon black. ......................- 23, 856 
Coal briquets: 
Anthracite and bituminous 
thousand tons 11, 406 
Briquets of bituminous and 
anthra cite do- 78 
Lignite and lignite briquets - do 236 
Coke and semicok a do- 208 
Peat including briquets. ........ do- 15 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels. . 158,813 
Refinery products: 
Gasoline do 867 
Kerosine and jet fuel. do 597 
Distillate fuel oil. do- 1,638 
Residual fuel oil do 20, 846 
Lubri cant do- 898 


1970 


14,554 


15,092 


178, 625 


3,859 
90,931 


2,171 


1,243 
19,147 
18,635 


1,169,704 


298 , 737 
1,044 
26,945 


17,983 


2,729 
26,135 


11,773 


56 
234 


164 
32 


766, 551 


360 


254 
4,146 


14, 126 


1,046 


Principal sources, 1970 


West Germany 9,945; France 2,419; 
Spain 934. 


West Germany $188; Thailand $99; 
Belgium-Luxembourg $83; France $76. 

Switzerland $882; France $249. 

U.S.S.R. 547; Cyprus 247; Turkey 32. 

ua Germany 5,041; United Kingdom 


France 13 ,023. 


FUCO 57,612; Yugoslavia 52,693; Iran 


West Germany 2,498. 

Republic of South Africa 24,685; Norway 
13,820; Sweden 10,077. 

West, Germany 521; Norway 412; France 


France 998; Switzerland 120. 

France 10, 381; West Germany 2,114. 

Portugal 36, 764; Switzerland 25, 112; 
West Germany 12,705. 

Belgium-Luxembourg 567,428; France 
412,977; West Germany 48, 492. 


. Canada 65,715; Poland 

West Germany 659; Spain 191; Turkey 

Yugoslavia 19 ,651; Poland 4,274; Greece 
„463. 


Austria 10, 545; France 2, 874; Belgium- 
Luxembourg 1, 026. 


United States 2, 660. 

France 8,381; United States 6,056; 
United Kingdom 4, 236; Netherlands 
3, 140. 


United States 3,934; West Germany 
2,648; Poland 2,840; U.S. S. R. 1, 811. 


France 37; 
lands 2. 

West Germany 128; Yugoslavia 70; East 
Germany 32. 

United States 67; France 42; Canada 38. 

West Germany 11; Syrian Arab Republic 
9; Sweden 2; Romania 2. 


West Germany 16; Nether- 


Libya 230,954; Iraq 162,490; Saudi 
Arabia 103,782; Kuwait 98,032. 


Netherlands 77; Libya 67; United States 
50. 

U.S.S.R. 64; Libya 53; Greece 29. 

U.S.S.R. 1,958; Yugoslavia 817; Spain 
419. 

U.S.S.R. 5,230; Romania 1,203; Yugo- 
slavia 936; Spain 868. 

United States 378; France 158; West 
Germany 152; United Kingdom 122. 
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Table 3.—Italy: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 
MINERAL FUELS AND RELATED MATERIALS 
—Continued 
Petroleum—Continued 
Refinery products—Continued 
Other: 
Mineral jelly and wax 
thousand 42-gallon 
barrels ... 365 
Petroleum, coke and pitch 
coke...........- 9 1,910 
Bitumen do 1.451 
Liquefied petroleum gases 
. r 565 
Unspecified. ....... do.... 17 
Mineral tar and other coal-, petroleum-, 
or gas-derived crude chemicals 46,829 


1970 Principal sources, 1970 
390 West Germany 128; United States 81; 
U.S.S.R. 51. 
2,310 United States 1,578; U.S.S.R. 298; West 
Germany 247. 
1,652 United States 1,206; Albania 400; 
Netherlands 39. 
807 Yugoslavia 227; France 194; West 
Germany 164. 


19 France 8; West Germany 4. 


50,338 Czechoslovakia 17,416; U.S.S.R. 8,724; 
d Md Germany 5,046; Yugoslavia 


r Revised. NA Not available. 


Source: 
II, III, 1969 and 1970. 


Statistica Annuale Del Commercio Con L’Estero. V. II, 1969 and 1970. World Trade Annual. V. I, 


COMMODITY REVIEW 


METALS 


Aluminum.—Production of primary alu- 
minum decreased 10,331 tons in 1971 and 
was more than 7 percent below that 
of 1970. Fifty-eight percent of the output 
came from plants operated by Montecatini 
Edison S.p.A. (Montedison) at Bolzano, 
Mori, and Venice-Fusina, and 39 percent 
from Societa Aluminio Veneto per Azioni 
(SAVA) at Fusina and Porto Marghera. 
The remaining 3 percent was produced by 
Alcan Alluminio Italiano, a subsidiary of 
the Canadian firm, Aluminium Ltd., at its 
plant in Borgo Franco. 

Domestic production of bauxite declined 
over 15 percent from 1970 figures. The de- 
cline was due to mining lower grade ore 
at the Palmarizzi and Poggiardi mines 
near Lecce and to reduced production 
from residual vein deposits at the S. Giov- 
anni Rotondo mine in Sardinia. Italy im- 
ported over one-half million tons of baux- 
ite in 1971, principally from Yugoslavia, 
Guinea, and Sierra Leone. 


After increasing at an average annual 
rate of nearly 11 percent for the 1966-70 
period, consumption of aluminum dropped 
to 280,000 tons in 1971, or 9 percent below 
that of 1970. The demand for aluminum 
declined because of generally depressed 
economic conditions. The automobile man- 


ufacturing industry consumed 112,000 tons, 
construction, furniture, and appliance in- 
dustries, 84,000 tons, packing and electrical 
industries 28,000 tons, and the remaining 
56,000 tons was for other sectors of the 
economy. 

The new Venice-Fusina smelter of Mon- 
tedison operated for about 6 months and 
produced over 17,000 tons of primary alu- 
minum. Full capacity was not reached be- 
cause of delay in the startup of a potline 
due to labor problems and a decline in de- 
mand for aluminum. 

Alluminio Sardo (ALSAR) in a joint 
venture with Ente Partecipazioni e Finan- 
ziamento Industria Manufatturiera 
(EFIM) and Montedison, was building an 
aluminum smelter near Porto Vesme, Sar- 
dinia. Completion is scheduled for early 
1973. The facility will produce at a rate of 
80,000 to 100,000 tons of primary aluminum 
annually, later to be increased to 150,000 
tons annually. 

A joint venture between the private sec- 
tor (Montedison) and two state corpora- 
tions, EFIM and Ente Nazionale Idrocar- 
buri (ENI), was formed to build a 
primary aluminum and electrochemical 
complex near Mazara del Vallo, Sicily. The 
facility was expected to produce 100,000 to 
150,000 tons of primary aluminum, 30,000 
tons of primary magnesium, and 30,000 
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tons of phosphorus. An estimated $578 
million will be invested in the plant. Em- 
ployment would be provided to approxi- 
mately 4,000 workers. A 600 to 700-mil- 
lion-kilowatt nuclear and conventional 
steam powerplant would be constructed to 
supply electricity for the facility. Comple- 
tion of the electrochemical complex was 
scheduled for late 1977. 

In 1971, Italy imported nearly one-half 
of its primary aluminum metal require- 
ments. However, when current expansion 
in production capacity is completed, the 
nation's imports are expected to be drasti- 
cally reduced and/or completely eliminated. 

Antimony.—Output of antimony metal 
decreased 124 tons in 1971 and was 10 per- 
cent lower than in 1970. 

The construction of an antimony smelter 
by Azienda Minerali Metallici Italiane 
S.p.A. (AMMI) near Marciano was com- 
pleted and the smelter began processing 
stibnite ore from nearby mines. Capacity oí 
the facility was reported at 3,000 tons an- 
nually. The smelter was designed to utilize 
the latest technology and equipment avail- 
able. The selling price for antimony metal 
was expected to be competitive with that 
listed on the London exchange. 

Copper.—Output of copper concentrate 
totaled 1,540 tons of contained metal, a 
drop of over 27 percent from that pro- 
duced in 1970. Lower production was due 
to declining ore grade at the Torrento 
Otro mine near Vercelli and closing of the 
Predoi mine near Alto Adige. 

The construction of a copper smelter 
near Aussa-Corno, northern Italy, was 
scheduled for completion at yearend 1975. 
The designed capacity of the facility was 
reported at 60,000 tons of refined copper 
annually. Imported copper concentrate will 
represent the bulk of the material proc- 
essed by the smelter. 

An intensive search for copper ores was 
reported in Sardinia. The area under in- 
vestigation consisted of 37,500 acres in the 
south-central part of the island. 

Titan Exploration Ltd. of Canada was 
contracted by AMMI to export 40,000 tons 
annually of copper concentrate for a pe- 
riod of 15 years to the copper smelter 
under construction at Aussa-Corno. 

Iron and Steel.—The Italian iron and 
steel industry is the third largest among 
the countries in the European Coal and 
Steel Community (ECSC) and the fourth 


455 


largest in Western Europe. Output of raw 
steel in 1971 was slightly higher than in 
1970 and accounted for nearly 17 percent 
of ECSC steel production. Electric furnaces 
were the main source of steel (7.1 million 
tons), while Linz-Donewitz (LD) convert- 
ers yielded 6.4 million tons. Open-hearth 
furnaces produced about 4.0 million tons. 

At yearend, steel production capacity 
was reported at 22.9 million tons, an in- 
crease of 1.6 million tons over 1970. The 
iron and steel industry was operated at 
about 76 percent of its theoretical capacity. 

Steel consumption totaled about 17.8 
million tons, a 12 percent decline. The 
drop in steel consumption reflected a 
slump in consumer durables, residential, 
commercial, and shipbuilding construction, 
and reduced automobile sales. Italy was 
both an exporter and importer of steel. 
The 1971 steel imports were over 5.0 mil- 
lion tons, while exports totaled 4.1 million 
tons. 

Per capita steel consumption in Italy 
was 330 kilograms in 1971 compared with 
378 kilograms in 1970 and an average of 
500 kilograms for European Economic 
Community (EEC) countries. 

The Piombino steel facility (Acciaierie 
di Piombino) was installing an LD con- 
verter to increase production capacity to 
1.8 million tons annually. Fiat and Italsi- 
der S.p.A., 50-50 joint owner of Piombino, 
were diversifying and expanding produc- 
tion lines to include rolling flat steel prod- 
ucts for the former's use in automobile 
manufacturing. 

Siderurgica Monfalcone, a privately 
owned plant, commenced production of 
steel with two electric furnaces late in 
1971. The 120,000-ton-capacity facility will 
be expanded to 500,000 tons by the addi- 
tion of four new electric furnaces within 
the next 2 years. 

Acciaierie e Ferriere Lomborde Falck 
started operation of a continuous steel 
pouring unit having a capacity of 150 tons 
of molten steel. The system is continu- 
ous-continuous"; hence, production of one 
long bram with steel coming from consecu- 
tive pourings of two electric furnaces. 

Nippon Steel Ltd. of Japan contracted 
to provide managerial service at the Tar- 
anto steel complex operated by Italsider 
S.p.A., an affiliate of Finsider. Improve- 
ments in production, maintenance, and or- 
ganizational knowledge was expected to in- 
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crease steel output at the facility from 5 to 
10 million tons annually over a 4-year 
period. Italsider operates most of the na- 
tion's integrated steel plants and accounts 
for 46 percent of the nation's production. 
At the Taranto plant, construction of a 
new LD section was commenced. Also, a 
unit for the continuous pouring of billets 
having a capacity of 500,000 tons annually, 
new rolling units, and two units for manu- 
facturing welded tubes and pipes was 
being installed. The fourth blast furnace 
became operational during the year and 
construction started on the fifth. At com- 
pletion of the current expansion phase, 
Taranto was expected to be the largest 
and most modern steel complex in West- 
ern Europe. 

Italy's fifth steel center, costing $1.5 bil- 
lion, will be located at Gioia Tauro, in 
the province of Calabria. The facility will 
be designed to produce from 5 to 10 mil- 
lion tons of steel with minimum air and 
water pollution. Italsider will maintain op- 
erational control of the complex. It cur- 
rently operates steel centers in Taranto, 
Genoa, Naples, and Piombino. Anticipated 
employment was expected to total about 
7,500 workers. 

Iron Ore.—Domestic output of iron ore 
declined nearly 10 percent from that 
mined in 1970. Italy's production of iron 
ore continued to drop because of high 
costs and low grade. The grade of the iron 
ore mined declined from 45 percent in 
1970 to 42 percent in 1971. 

The nation imports most of its iron ore 
requirements. In 1971, 11.2 million tons 
were received from Liberia, Australia, Ven- 
ezuela, Canada, Brazil, and three other 
countries. Liberia supplied over 25 percent 
of the imports. 

Pig Iron.—The production of pig iron 
rose from 8.4 to 8.6 million tons in 1971, 
an increase of over 2 percent. Blast fur- 
naces were the principal sources of pig 
iron, accounting for 8.4 million tons. The 
remaining 0.2 million tons were from elec- 
tric furnaces. Italsider remained the largest 
producer of pig iron in Italy, accounting 
for over 87 percent of output. Imports of 
pig iron from four countries totaled nearly 
1 million tons, with West Germany supply- 
ing over 30 percent of the total imports. 

Iron and Steel Scrap.—The 1971 con- 
sumption of iron and steel scrap in steel- 
making totaled 11.7 million tons. 
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Approximately 38 percent of the scrap 
supply originated within the industry, 18 
percent derived from home markets, and 
the remaining 44 percent came from for- 
eign countries. Iron and steel scrap was 
imported principally from France and 
West Germany. The iron and steel scrap 
consumption and distribution by source, 
for the last 2 years was as follows: 


Quantity 
(thousand metric tons) 


1970 1971 
Domestic supply: | 
Own arising 4,280 4,386 
Home supplies r 2,865 2,080 
Imports: 
From ECSC countries r 3,812 8,596 
From other countries r 1,832 1,619 
Total................ r 11,789 11,681 
Yearend stock............- 1,155 1,050 
r Revised. 


Special Steels.—Production of all types 
of special steels declined 121,000 tons in 
1971 and was nearly 4 percent lower than 
in 1970. The nation's output of carbon 
and alloy steel in the last 2 years was as 
follows: 


Quantity 
(thousand metric tons) 
1970 1971 
High-carbon steel: 
Structural 1,286 1,309 
ToOlz.-Jlcceeem nee 2 
„ toto ee 1,288 1,311 
Alloy steel: 
Structural 1,057 988 
JJ) 6 29 26 
Bearing 107 107 
Stainless 245 224 
High speed 1 1 
Others 3 2 
oc ⁵ĩð 1,442 1,298 
Grand total 2,1730 2,609 


Lead and Zinc.—Output of both lead 
and zinc, metal content, decreased; the for- 
mer 10 percent, the latter 4 percent, com- 
pared with 1970 totals. Production declines 
in both metals were reportedly due to in- 
creased labor costs, decreasing grade of 
minable ores, and removal of protective 
tariff on domestic production. Virtually all 
lead and zinc was mined in Sardinia. 

A state agency, Societa Richerche Ges- 
tione e Ristrutturazione Miniere Sarda 
(SOGERSA) was established to operate 


lead and zinc mines in Sardinia. Mines af- 
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fected would include those operated by 
Piombo-Zincifera Sarda, AMMI Sarda, and 
Societa Richerche Minerarie Sarda (RIM- 
ISA). The Italian Senate was critical of 
AMMI’s investments in lead, zinc, and an- 
timony mining, and also in the accuracy of 
its balance sheets. An extensive exploration 


program for lead and zinc was reportedly 
conducted in the Inglesias area of Sardinia.. 
Completion of AMMI's lead and zinc. 


smelter at Porto Vesme was delayed be- 


cause of technical difficulties. The facility, 


employing Imperial Smelting Corp.'s pyro- 
metallurgical process, was rescheduled for 
completion to yearend 1972. Designed ca- 
pacity was reportedly totaling 100,000 tons, 
of which 60,000 tons was for zinc, the re- 
maining 40,000 tons for lead. In addition, 


a total of 105,000 tons of sulfuric acid will 
be recovered annually from metallurgical 


gases produced. 


AMMI announced completion of a zinc, 


roaster at Porto Vesme, Sardinia. The fa- 


cility was designed to have throughput of . 
300,000 tons annually and will be operated : 
on ores averaging 6 to 8 percent metal! 
content. Bipromet of Katowica, a mineral 
engineering firm from Poland, was the. 


prime contractor on the $2 million project. 
The plant was. constructed in less than 2 
years; all major equipment was of Polish 
manufacture. 


Manganese.—Italy was the only country 
. within the EEC to mine manganese ore 


exceeding 20 percent in grade. Output, 


however, dropped. to 30,604 tons in. 1971 
from the 50,091 tons, mined in 1970. Man: 
ganese ore, was mined at Ferromin's Gam- 
batesa mining facility, north of La Spezia. 


Mereury.—The 1971 mercury price on 
both the New York and London exchange 
continued downward as world demand for 
the metal declined. Output of cinnabar 
ores. rose slightly but the grade was lower. 
Metal. production decreased 4 percent to 
42,613 76- pound flasks. The drop in metal 
production was due to the decreasing use 
in the chemical industry. Exploration ac- 
tivity was restricted to existing mines to 
replace current production. 


Italian exports of mercury decreased by 
260 flasks in 1971 and was nearly 2 percent 
below that of 1970. East Germany was the 
leading importing country with 3,626 
flasks, a drop of 10 percent compared with 
the 1970 total. Exports to the United 
States dropped 50 percent. 
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At yearend, mercury metal in stocks to- 
taled over 43,512 flasks and was equal to 1 
year's production. 

At yearend, Stabilimento Minerario del 
Siele curtailed mercury production at the 
Santa Fiora facility, east of Grosseto. Mod- 
ernizing of surface mining facilities contin- 
ued at, Abbadia San Salvatore to reduce 
cost of exploiting low grade ore. 


NONMETALS 


Asbestos.— The output of asbestos in- 
creased over that produced in 1970. Most 
of Italy asbestos came from the San Vit- 
tore open pit mine operated by Societa 
Amiantifera di Balangero, near Turin. 
Italy exported 48,793 tons of short fiber as- 
bestos and asbestos powder. West Germany 
rqceived over 40 percent of total exports. 
Other countries receiving Italian asbestos 
were France, the Netherlands, Poland, and 
Spain. 

Barite.—Output of ground barite de- 
creased 21,535 tons in 1971 and was 10 
percent lower than in 1970. A drop in ex- 
ports and domestic requirements by the 
chemical industry accounted for lower out- 
put. Italy exported 34,968 tons in 1971 
compared with 53,722 tons shipped in 
1970. 

Laviosa S.p.A. was expanding barite and 
bentonite production facilities near San 
Antioco, Sardinia. The designed capacity of 
the plants was reported at over 60,000 tons 
annually of micronized barite and about 
200,000 tons annually of bentonite. 


AMMI was taking over the barium com- 
pounds production facilities of Fabbrica 
Sali di Bario near Calolzio Corte, northern 
Italy. Also, the agency announced plans for 
construction of a plant on the Island of 
Sardinia for processing barite to barium 
chemicals. Previously, Sardinia's output of 
barite was shipped to the mainland and 
processed to a marketable product for use 
by the local chemical industry and for ex- 
port. 

Cement.—Cement output totaled 31.7 
million tons, a decline of over 4 percent 
from 1970 figures. Reduced demand for ce- 
ment in commercial and industrial con- 
struction was reflected in lower production 
for 1971. Italy's cement industry continued 
to rank second to West Germany among 
West European countries. The industry 
comprises 120 plants, of which one-half are 
in northern Italy. 
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Cementerie del Tirreno S.p.A. (Cemen- 
tir), a state-controlled company and affili- 
ate of ENI, was expanding production ca- 
pacity by enlarging cement plants in 
Taranto and Spoleto. The production ca- 
pacity of cement at the Taranto plant would 
increase nearly 50 percent to 1.6 million 
tons, while Spoleto capacity will rise to 0.6 
million tons. The company announced 
plans to construct a new cement plant at 
Madalloni having a capacity of 1.4 million 
tons. Cementir accounted for about 12 per- 
cent of Italy's production of cement. 

The capacity of cement plants rose to 
41.2 million tons in 1971, an increase of 
4.6 million tons or nearly 13 percent com- 
pared with 1970. The industry operated at 
77 percent capacity in 1971 compared with 
over 90 percent capacity in 1970. 

A $2.1 million plant for the production 
of prestressed concrete pipe was scheduled 
for construction by Societa Appalti e For- 
niture per Acquedotti e Bonifiche S.p.A. 
(SAFAB) near San Severo. Other concrete 
products also will be manufactured. 

In April the Inter-Ministerial Price 
Committee authorized an immediate ce- 
ment price increase ranging from 5.5 to 6.7 
percent, depending on quality and type of 
cement. This was the first increase in ce- 
ment prices since 1960. Italys cement 
prices remain the lowest in Western Eu- 
rope. 

Fertilizer | Materials.—Phosphates.—Fosfi- 
talia S.p.A. started construction of a plant 
to produce phosphoric acid and a range of 
phosphate compounds at Monfalcone, near 
Trieste. The facility, costing $5 million, 
will have a designed capacity of 250,000 
tons annually. Sulfuric acid production for 
captive use will be included as part of the 
overall project. Startup was scheduled for 
1973. Italy depends heavily on importation 
of phosphates for its needs. In 1971 im- 
ports totaled nearly 2 million tons, mostly 
from African countries. 

Potassium  Salts.—Production of potas- 
sium salts totaled nearly 1.8 million tons, 6 
percent below 1970 output. Output came 
from mines operated by Montedison and 
AMMI near Palo, Racalmuto, Pasquasia, 
and Corvillo, Sicily. Montedison also oper- 
ated a processing facility near Campof- 
ranco, Sicily. Virtually all the potassium 
ore production was processed into chemical 
fertilizers. The decline in output was at- 
tributed to a weakening in demand for 
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potash fertilizers, especially in the export 
market. Expansion of existing mining and 
processing facilities in Sicily was continued. 
Potassium ore deposits were discovered in 
the Porto Empedocle area of Sicily. Em- 
ployment in the industry was expected to 
increase to 1,000 workers by the mid-1970's 
from the 500 employed in 1971. 

Fluorspar.—Output of fluorspar de- 
creased from that produced in 1970. Italy's 
fluorspar industry was dominated by two 
companies, namely Montedison and Miner- 
aria Silius S.p.A. The fluorspar mines in 
Sardinia accounted for most of the nation's 
output, although mines in northern Italy 
near Trento also were important produc- 
ers. 

Mineraria Silius S.p.A. continued with 
development of the Acqua Frida mine on 
an extension of the fluorspar deposit cur- 
rently mined by Genna Tres Montis and 
Muscadroxiu Mines in Sardinia. In addi- 
tion, the company operates two flotation 
plants and a pelletizing facility near As- 
semini, Sardinia. 

Development of the Pianciano fluorspar 
deposit 25 miles northwest of Rome was 
commenced by Soricom S.p.A. The open 
pit mine and processing facility was re- 
ported to cost $5 million. Proven reserves 
were calculated at 8 million tons averaging 
55 to 56 percent calcium fluoride. In addi- 
tion, indicated reserves were estimated as 
substantial. Design capacity of the benefi- 
ciation and pelletizing plant was reported 
at 500,000 tons annually for the former 
and 200,000 tons annually for the latter. 
The facility would be operational in 1978. 

Exports of fluorspar rose significantly to 
155,023 tons, or 33 percent higher than the 
1970 total. 

Fluorsid was building a fluorine process- 
ing plant at Assemini, Sardinia. The facil- 
ity will have a designed capacity of about 
22,000 tons of dry fluorine and 42,000 tons 
of briquetes annually. 

Ente Mineraria Sarda (EMS) discovered 
significant deposits of fluorspar and barite 
on the Island of Sardinia. Development of 
these deposits was assigned to subsidiary 
companies, namely Fluorsarda and Barios- 
arda. The latter planned to spend $11.2 
million for a chemical plant to process 
200,000 tons of barite annually. 

Mineraria Silius S.p.A., Europe's largest 
producer of acid-grade fluorspar, acquired 
a 49 percent interest in Industrie Chimiche 
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Incg. Bonelli S.p.A. (ICIB). The chemical 
firm is a manufacturer of fluorine chemical 
products, including aluminium fluoride 
and synthetic cryolite. 

Magnesium Compounds.—Sardamag S.p.A. 
was expanding production capacity of mag- 
nesium oxide at its San Antioco plant at a 
cost of $14 million. Increased demand for 
magnesium oxide was for use in refractories 
by the nation's iron and steel industry and 
for export. Seawater was used as feed ma- 
terial for the plant. 

Perlite.—Perlite di Corsico was modern- 
izing ore grinding and bulk loading facili- 
ties at the Brabau di Torregrande, 
Sardinia. The company operates perlite 
processing plants at Oristano and Uras and 
a mining facility at Monte Arci. Italy's 
only perlite deposit was developed 20 years 
ago in Sardinia. Output in 1971 approxi- 
mated that produced in 1970. 

Pyrite.—Italy produced slightly over 1.5 
million tons of pyrite concentrate, about 
the same as in 1970. Montedison, the prin- 
ciple Italian producer, continued an active 
exploration program in the vicinity of its 
three mines, the Niccioleta, Gavorrano, 
and Bouccheggiano. Also, the company was 
doubling the production capacity of the 
Scarlino facility to 1.5 million tons of pyr- 
ite on the basis of last year’s 25 million 
ton pyrite discovery. 

Italy continued to rank second to Spain 
among Western European countries in the 
production of pyrite. Although domestic 
production of pyrite was high, Italy im- 
ported over one-third million tons in 1971. 

Montedison announced plans to develop 
a large pyrite deposit in the Maremma 
area of Tuscany. Proven reserves were cal- 
culated at 25 million tons, sufficient to jus- 
tify an economic operation for several 
years. Funds for the construction of a min- 
ing and processing facility were authorized, 
and start of operation was scheduled for 
1978. 

Salt.—The 1971 production of rock salt 
totaled 3.4 million tons, an increase of 
nearly 18 percent. Most of the increased 
output came from a mine near Realmonte. 

EMS and a private firm owning several 
Sicilian salt mines agreed on a merger 
which would give EMS control of 90 per- 
cent of Sicily's rock salt production. Under 
terms of the merger, a new firm would be 
formed for operating purposes. Initial pro- 
duction of the new company was estimated 
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at 1.2 million tons of rock salt annually, 
which was projected to increase to 3 mil- 
lion tons in 2 years. The Realmonte mine 
was expected to remain the largest produc- 
ing operation. Most of the rock salt will 
be consumed to manufacture pure sodium 
chloride. At completion of the current ex- 
pansion program, Sicily was expected to be 
Europe's major rock-salt-producing center. 

Production of marine salt declined to 1.2 
million tons in 1971. Montedison contin- 
ued with development of a 140-million-ton 
salt deposit near Timpa del Salto. Sixteen 
wells were drilled into the salt deposit. 
The salt brine will be pumped via 35-mile 
pipeline to the Ciro Marina Works. Load- 
ing docks were built at Punta Alice on the 
Ionian Sea for shipping purposes. 

Sand and Gravel.—Silica Sand.—Italsie 
was building a silica sand processing plant 
near Melfi, Potenza, having a designed ca- 
pacity of 320,000 tons annually. Future 
production was contracted to the local 
glass industry, the Societa Italiana Vertro 
(SIV) glass plant near San Salvo. Other 
markets for the silica sand include foundry 
and abrasives. SIV will expand its glass- 
works near San Salvo to include a float 
glass unit. Technology of the float process 
was licensed from Pilkington Brothers, 
England. 

The currently mined silica sand deposit, 
having reserves estimated at 36 million 
cubic meters, was discovered in the early 
1960's. 

ENI and EFIM acquired complete own- 
ership in the glassmaking firm of SIV from 
Libby-Owens-Ford, Inc. The company was 
a leading producer of automotive and flat 
glass products in Italy. Under a new agree- 
ment, Libby-Owens-Ford will provide tech- 
nical assistance to the company. | 

Pennitalia Securglass S.p.A. completed 
construction of a safety glass plant near 
Roccasecca. The company is an affiliate of 
Pittsburgh Plate Glass Co., of the United 
States. 

$tone.—Marble.—Production of block 
marble (white and colored) decreased in 
1971. A decline in Italy's building con- 
struction accounted for lower output of 
marble. 

More than 80 types and/or grades of 
marble were produced in Italy, mostly 
from Tuscany. Numerous other varieties of 
metamorphic rock were quarried in many 
parts of the country. 
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Exports of marble in blocks, slabs, and 
finished pieces rose more than 11 percent 
compared with those of 1970. 

Sulfur.—Output of sulfur ores increased 
significantly over that produced in 1970. 
Most of the increase in production came 
principally from a new strip-mining proj- 
ect near Pomezia. The sulfur ore came 
from the nation's 12 producing mines in 
Sicily and a strip-mine operation near Po- 
mezia. Despite increased output, Sicily's 
mine production costs remain high, hence 
prices were not competitive with those of 
foreign sulfur. For example, sulfur pro- 
duced in Sicily costs about $120 per ton 
compared with an international price of 
$32 per ton. 

The EEC terminated an aid program to 
the Sicilian sulfur industry which provided 
financial help in modernizing mines to in- 
crease productivity and/or competitiveness. 
To assist sulfur miners in relocating to 
other areas for employment, a total of $4.2 
million was provided by the agency. Sicil- 
ian sulfur mines employ over 3,400 work- 
ers. In the past 10 years subsidies totaling 
$30 million have been provided to the Si- 
cilian sulfur operations. 

Raw sulfur imports decreased 52,770 tons 
in 1971 and was neatly:18 percent below 
those of 1970. 


MINERAL FUELS 


Consumption of fuels in Italy was esti- 
mated at 108.7 million tons of standard 
coal equivalent. Since the output of coal, 
crude oil, and natural gas production re- 
main small, imports of solid and liquid 
fuels were a significant part of the nation's 
energy supply. Domestic resources provided 
an estimated 23 percent of the energy con- 
sumed while the remainder came from im- 
ports. The following tabulation shows the 
share of different sources of energy in tons 
of standard coal equivalents. 


1969 1970 1971 
Solid fuels 9.6 9.4 9.1 
Liquid fuel 69.8 73.7 77.5 
Natural gas 9.8 10.7 10.9 

Nuclear, geothermal, and 
hydroelectric power 11.5 112.0 11.2 
r oot 100.7 7105.8 108.7 

r Revised. 


Coal.—Output of coal decreased over 
39,000 tons in 1971, 13 percent below 1970 
figures. The decline in production was due 
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to high production and transportation 
costs. Despite expenditures of over $12 mil- 
lion during the past 5 years by the Ente 
per l'Energia Elettrica (ENEL) for mecha- 
nization of mines, coal production contin- 
ued to decline in volume because of com- 
petition from liquid and gaseous energy 
sources. 

Italy's only coal deposits located in the 
Sulcis Basin of Sardinia, are high in sulfur 
and ash. In addition, the very low thermal 
quality of about 5,000 to 5,500 calories per 
kilogram compares unfavorably with for- 
eign coals averaging 6,000 to 7,500 calories 
per kilogram. The mining of these coal de- 
posits was expected to be discontinued in 
1972. Some 4,000 workers are dependent on 
employment on the Sulcis coal deposits 
and will be relocated to other job areas. 

The entire production of Sulcis coal was 
utilized exclusively at the Porto Vesme 
thermoelectric power station. However, due 
to the deleterious elements and low calorie 
content, the use of Sulcis coal hinders the 
operation of the power complex and adds 
to its operating costs. 

Coal continued to rank high on the list 
of Italian imports of mineral commodities. 
In 1971, over 12 million tons of coal was 
imported; over 68 percent came from the 
United States, the U.S.S.R., and Poland. 
Coking coal accounted for about 80 per- 
cent of coal imports, the remaining 20 per- 
cent was steam coal, anthracite, gas coal, 
and other solid fuels. 

Coke.—The 1971 output of coke de- 
creased 115,000 tons from the 7.3 million 
tons produced in 1970. Metallurgical coke 
accounted for 98 percent of the output, 
and the remaining was for gasworks. Italy's 
entire output of coke was produced from 
imported coking coal, principally from 
West Germany, the United States, and Po- 
land. Yearend stocks rose from 130,000 tons 
in 1970 to 397,000 tons at the end of De- 
cember 1971. Decline in output and subse- 
quent increase in stocks was due to lower 
sales. Coke for heating markets dropped 40 
percent from 1970 and the demand was 
lower for foundries and other metalwork- 
ing markets. 

Lignite.—Lignite mining was related to 
the activity of thermoelectric plants at the 
pithead of the principal domestic lignite 
coal fields of Valdarno and Pietrafitta. 
Output of lignite declined 5 percent from 


3 At 10,000 calories per kilogram. 
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that produced in 1970. Electric power pro- 
duction continued to increase at plants 
utilizing fuel oil. 

Natural Gas.—The 1971 production of 
natural gas was nearly 13.4 billion cubic 
meters, an increase of nearly 2 percent 
compared with 1970 production. Increased 
output of natural gas came from the Po 
Valley gasfields, Adriatic and Ionian Sea 
gasfields, and those in southern Italy. 
Offshore gasfields accounted for about 
one-half of Italy's 1971 natural gas produc- 
tion compared with about 36 percent in 
1970. 

ENI was seeking an increase in price of 
natural gas from $22.10 to $28.05 per thou- 
sand cubic meters. Industrial users ac- 
counted for over one-half of the natural 
gas market. Other major consumers were 
residential and commercial establishments, 
27 percent; electric power generating facili- 
ties, 16 percent; chemical processing, 2 per- 
cent; and 1 percent for other uses. 

ENI discovered a natural gasfield in the 
Ionian Sea, near Crotone, Calabria. While 
large offshore oil and gasfields have been 
found in the Adriatic Sea, this was the 
first gas discovery in the Ionian Sea. 

The 1971 natural gas discoveries added 
an estimated 16,000 million cubic meters 
(565,000 million cubic feet) to Italian gas 
reserves, exceeding the amount consumed 
in 1971. Domestic reserves are estimated 
over 178.0 billion cubic meters. 

Italy consumed about 14 billion cubic 
meters of natural gas in 1971. Consump- 
tion continued to exceed domestic produc- 
tion. Italy imported about 1 billion cubic 
meters of natural gas, principally from 
Libya. Imports were expected to increase 
to about 10 billion cubic meters; of that 
total, 3 billion will come from Libya, the 
remainder via pipeline from the Nether- 
lands (through West Germany and Switz- 
erland) and the U.S.S.R. (through Austria 
and Czechoslovakia). Detailed negotiations 
for the construction of the two pipelines 
was successfully completed in mid-1971. 

On June 16 Esso Brega, a tanker of Esso 
Libya LNG Co., discharged the first load 
of liquefied natural gas (696 billion cubic 
meters) at the Panigaglia plant near La 
Spezia. The gas was revaporized and 
treated at Societa Nazionale Metanodotti 
Progetti (SNAM) plant, thence delivered 
to the Italian pipeline network serving 
northern Italy. 
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Petroleum.—Domestic output of petro- 
leum decreased 115,460 tons in 1971 and 
was over 2 percent below that of 1970. 
The reduced output resulted from lower 
production rates at the Ragusa and Gela 
oilfields as well as the difficulty of market- 
ing the output at the Gela refinery be- 
cause of its high sulfur content. Produc- 
tion of crude oil has been declining since 
1964 because of depletion of resources in 
the Ragusa and Gela oilfields, the princi- 
pal source of Italy's petroleum output. 

Crude imports totaled 117.2 million tons, 
an increase of nearly 3 percent over 1970 
levels. Middle East countries supplied 61 
percent of imports and increased their 
share of the Italian market by 6 percent. 
Libya, however, remained the leading ex. 
porting country by supplying 25 percent of 
Italy's imports. 

Per capita consumption of petroleum 
products was 1,400 kilograms in 1971 com- 
pared with 1,324 kilograms in 1970. The 
1971 average for EEC Common Market 
countries was 2,351 kilograms. 

Lumax Oil Co, an Italian-American 
venture, was producing crude oil and nat- 
ural gas from a newly discovered oil and 
gasfield near Ripi, in the province of Fro- 
sinone. The producing horizon was at a 
depth of 300 meters. 

Pipelines—At yearend, Italy’s pipeline 
network totaled 6,036 miles, an increase of 
over 13 percent. Over 400 miles of pipeline 
were in the process of construction during 
1971. 

Industria Meridionale Idrocarburi, a 
joint venture of Montedison and Snia Vis- 
cosa S.p.A., was building a system of pipe- 
line laterals: in the gasfield of Candela- 
Serra del Riposo and Ascoli Satriano. The 
fields have a production potential of 1 bil- 
lion cubic meters. 

An 88-kilometer pipeline between Legh- 
orn and Florence was operational at year- 
end. 

Finsider signed a 4-year contract for 
delivery of about 1 million tons of 56-inch 
pipe to Promsyrioimport of the Soviet 
Union. In addition, the U.S.S.R. agreed to 
purchase from Finsider 100,000 tons of seam- 
less pipe for gas wells over a 2-year period. 
The purchases are a part of the Italo-So- 
viet agreement for the delivery of natural 
gas from the U.S.S.R. to Italy. 

During 1971 SNAM negotiated right-of- 
way agreements to build a pipeline for 
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transmission of natural gas to Italy from 
Holland and the U.S.S.R. gasfields. Tran- 
seuropa Naturgas Pipeline GmbH 
(TENP), a joint venture of SNAM, Italy 
and Ruhrgas, West Germany, will build 
and operate a  506-kilometer pipeline 
through West Germany and Switzerland. 

ENI contracted to purchase 6 billion 
cubic meters of natural gas for a period of 
20 years from N. V. Nederlandse Aardolie 
Maatschappij, a Dutch natural gas pro- 
ducer. The extention of the pipeline 
through Switzerland will be constructed by 
another company in a joint venture be- 
tween SNAM and gas consuming industries 
of Switzerland. 

SNAM started construction of a 16-inch 
diameter natural gas transmission pipeline 
through the Region of Calabria, connect- 

ing the main line at Pisticci. The line will 
trend southward from Pisticci, through 
Policora, across the Piano di Sibari, and 
thence the industrial area of Cosenza to a 
junction point at Santa Eufemia for a dis- 
tance of 214 kilometers. From there, the 
pipeline will branch into two trunk lines; 
one for 120 kilometers to Reggio Calabria, 
the other for 90 kilometers to Crotone, 
passing through Catanzaro. At Crotone the 
pipeline was expected to junction with a 
gathering system constructed offshore to 
the newly discovered gasfield in the Ionian 
Sea. 

The $8 million oil products pipeline be- 
tween Stanic refinery in Leghorn and the 
city of Florence was completed at yearend. 
The pipeline carries fuel oil, gasoline, ker- 
osine, and other petroleum products. 

Refining.—Oil throughput at Italian re- 
fineries increased about 3 percent. The in- 
crease was the smallest in several years 
because of large inventories, weak domestic 
demand, and lower exports. Total crude 
run to stills in refineries totaled 120.0 mil- 
lion tons compared with 117.8 in 1970. 

At yearend Azienda Nazionale Idrogena- 
zione Combustibili S.p.A. (ANIC), an af- 
filiate of ENI, was authorized to build an 
oil refinery having an annual capacity of 8 
million tons near Venice. Soviet Union 
crude oil for the facility will be delivered 
via the Trieste-Central Europe pipeline, 
now under construction. ENI operates re- 
fineries at Sannazzarro de Burgondi, Gela, 
Porto Marghera, Leghorn, and Bari having 
a throughput of about 22 million tons in 
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The Stanic per Azioni Raffineria Padana 
Oli Minerli (SARPOM) petroleum refinery 
at Trecate was being enlarged to process 
14 million tons of crude. The facility was 
scheduled for completion in 1972 and 
would become Italy's second largest refin- 
ery. SARPOM is a joint venture of Esso 
Standard Italiana S.p.A., Chevron Italiana 
S. p. A., and Texaco Italiana S.p.A. 


At yearend British Petroleum Italiana 
completed construction of a refinery having 
a 4 million tons annual capacity at Volpi- 
ano. Crude oil was transported by the cen- 
tral European pipeline to Ferrara Erbog- 
none, thence via a 50-centimeter spur line 
to the facility. Volpiano refinery is British 
Petroleum Italiana’s first wholly owned 
plant in Italy. 


Società Azionaria Raffinazione Oli Miner- 
ali (SAROM) was spending $32 million 
for expansion and modernization of the 
Ravenna oil facility. An offshore terminal 
for supertankers will be constructed and 
linked to the refinery by a 48-inch pipe- 
line. The tank farm storage capacity was 


expected to be doubled. The designed ca- 


pacity of the refinery would be increased 
by 8 million tons annually by the addition 
of new production equipment. 

The construction of a 7.5-million-ton oil 
refinery in the Melilli-Priolo area, Sicily, 
was announced by government officials in a 
joint venture of private industry, namely 
Camelli Co. Garrone Co. and Interna- 
tional Investment Association. The Camelli 
Co. operates and leases oil tankers, while 
Garrone Co. operates a 6.5-million-ton oil 
refinery in Genoa. The site of the refinery 
was originally planned to be near San 
Vito, Lo Capo, and Noto, locations in Sic- 
ily. However, approval was denied by local 
officials because of environmental problems. 
The agreement contained permission to ex- 
pand capacity of the refinery to 14 million 
tons annually. 

Exploration. An international consor- 
tium was searching for oil and gas in the 
Adriatic Sea area. One group comprising 
of Agip Shell Italiana S. p. A. and Snia Vis- 
cosa S. p. A. was drilling two offshore wells, 
one near Rimini, the other near Pescara. 
The consortium reportedly discovered a 
new gasfield near Antonella. 

A joint venture comprising of Agip Shell 
Italiana S.p.A. and EFIM were drilling 
wells near Giulianova and Anacona. Natu- 
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ral gas resources in the offshore areas of 
the Adriatic Sea were estimated in excess 
of 200 billion cubic meters. 

The Government granted offshore explo- 
ration leases to local and foreign oil com- 
panies in zone "C" of the Italian Conti- 
nental Shelf near Sicily. The currently 
active Gela oilfield was producing from 
leases which include zone “C”. 

ENI was expanding offshore exploration 
and production activities in the Adriatic 
Sea. The agency announced that produc- 
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tion from the Garibaldi gasfield totaled 1.5 
billion cubic meters in 1971. Production of 
natural gas from the Agostino field was 
commenced at yearend. ENI reported drill- 
ing 183 wells in the Adriatic since 1959; of 
these, 123 were productive. 

Societa Italiana Resine (SIR) was drill- 
ing a production well on land near San 
Salvo to reach a gasfield situated over 1 
kilometer offshore. SIR owns inland and 
offshore leases on nearly 2 million acres of 
land in the area. 
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The Mineral Industry of Japan 


By K. P. Wang? 


Japan's rapid growth as a world pro- 
ducer and consumer of mineral products 
was temporarily halted in 1971 as a result 
of a prolonged economic recession that 
started in the second half of 1970 and re- 
percussions brought about by the United 
States new economic policy announced on 
August 15. Nonetheless, for most basic 
minerals and metals, Japan still ranked 
second to fourth as a processor and con- 
sumed 5 to 15 percent of the world sup- 
ply. Since the country's many large, mod- 
ern metallurgical plants and refineries 
depend primarily on imports to meet raw 
material requirements, Japan has also been 
a prominent international developer, 
trader, and shipper of minerals. The min- 
ing booms in Australia, Western Canada, 
Southeast Asia, and Central Africa have 
been triggered by Japan's soaring demand. 
Japan's new role in world mineral enter- 
prises was discussed in special issues of two 
leading trade journals.2 

Japan's 1971 gross national product 
(GNP) was estimated at 78.6 trillion yen, 
10.8 percent above that of 1970. However, 
this growth was much less than the 17 
percent average annual increase achieved 
during 1966-70. The official GNP estimate 
for fiscal year 19723 is 90.6 trillion yen 
(approximately $294 billion), up 12.9 per- 
cent in current yen and 7.7 percent in real 
yen over the previous fiscal year. A new 
monetary alignment was being formulated 
during the late months of the year, with 
the Japanese yen‘ distinctly up in value 
as compared with the U.S. dollar. 

Whereas output of most minerals and 
metals roughly doubled between 1966 and 
1970, the 1971 levels turned out to be of 
the same magnitude as a year earlier. 
Japan has had to revise downward in- 
dustrial production and GNP targets. For 
example, the 1975 steel output target has 
been reduced from 150 million metric tons 
to 120 million tons or less. 


On October 4, 1971, the Ministry of In- 
ternational Trade and Industry (MITI) 
published a white paper entitled "New 
Policy on Mineral Resources for the 
1970's." This was completed before reper- 
cussions of the new U.S. economic policy 
could be fully evaluated. Although fore- 
casts were on the high side and target 
dates may have to be postponed, the trend 
as to Japanese aspirations is clear. Histori- 
cally, the white paper suggests that Japan's 
dollar consumption ratio of key minerals 
to GNP had surpassed all other major in- 
dustrialized nations by 1969, with steel, 
copper, zinc, and nickel 2 to 3 times U.S. 
levels and oil and aluminum about one- 
third higher. By 1980, Japan expects to 
import 30 percent of all minerals imported 
worldwide and forecasts that $15 billion 
would be needed to finance worldwide ex- 
ploration projects in the decade leading up 
to that year, in order to achieve an- 
nounced targets. Specifically, Japan's min- 
eral raw material requirements in 1980 
were estimated as follows, in thousand me- 
tric tons: 


Aluminum... 3,400 Nickel! 

Coking coal. 80,000 Petroleum 500, 000 
Copper 2,200 Uranium 

Iron ore..... 150,000 Zinne 1,800 
Lead 370 


Mineral processing in japan, led by iron 
and steel manufacturing, nonferrous metal 
production, and fuel treatment, out- 
weighed reported mining by at least 5 to 1 
in value. During recent years, the relative 
importance of mining has declined, 
whereas mineral processing has gained. 


Using the index of 1965 = 100, the produc- 


1 Supervisory physical scientist, Division of Non- 
metallic Minerals. 

? Engineering and Mining Journal (New York), 
November 1971; and Mining Magazine (London), 
November 1971. 

3 Japanese fiscal year (JFY) is from April of 
the year stated to March of the following year. 

* As of Dec. 20, 1971, the value of the new 
exchange rate became 308 yen=US$1.00; before 
Aug. 15, 1971, the value of the exchange rate 
was 360 yen-—US$1.00. 
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tion outlook for Japanese Fiscal Year 


(JFY) 1971-72, as compared with JFY 
1970, is shown below: 
JFY JFY 
1970 1971 1972 
Mining ..2< 255 99. 91.1 90.3 
Iron and steel 229.6 220.7 235.5 
Nonferrous metals 213.3 219.9 286.6 
Metal products See to era 251.7 261.8 287.6 
Ceramics. ___..-......_-- 177.9 179.0 189.6 
Chemicals...............- 209.2 219.5 236.2 
Petroleum and coal 
products..............- 228.7 283.6 254.8 


Under the new policy, Japan intends to 
emphasize direct participation in develop- 
ment projects, seeking benefits of large- 
scale operation; diversification between 
supplier countries; more joint ventures in 
local processing with partners from devel- 
oping countries; a means to link economic 
aid with these development projects and a 
way to avoid friction with companies of 
other nations. 

As to the method to be employed, the 
white paper suggests that private firms 
should play a leading role, with govern- 
ment participation limited to “assistance 
and direction.” In this latter area MITI 
appears to be assigning itself the new role 
of ensuring large and stable financing for 
exploration, exploitation, and development 
of overseas reserves; providing information 
and surveys on reserves; providing special 
tax and insurance treatment; providing 
guidance for the consolidation and ration- 
alization of the resources industry; and de- 
veloping Japan’s Continental Shelf. 

At yearend 1971, various measures were 
adopted to counteract the repercussions of 
the new U.S. economic policy and the re- 
alignment of world currencies. A sluggish 
local economy coupled with slackening 
world demand for Japanese goods meant 
that production would have to be cut and 
that construction of new facilities would 
have to slow down. This in turn greatly 
affected countries supplying Japan with 
raw materials in terms of reduced tonnage, 
lower prices, and unfavorable exchange 
rates since many contracts were made on 
the basis of the devalued dollar. 
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On December 8, Japan’s Fair Trade 
Commission gave permission to major steel 
companies to form a temporary cartel for 
the purpose of orderly reduction in output 
and joint action in sales. Measures were 
taken to renegotiate both short-term and 
long-term delivery contracts, recognizing 
that output targets had to be realistically 
reviewed. Various “troubled” domestic 
mines were shut down permanently. Many 
plant units were closed temporarily and 
Startups of new facilities were delayed. At 
least one new foreign ore contract was ne- 
gotiated in yen rather than dollars. The 
nonferrous industry asked for and obtained 
relief with regard to facilitating shipment 
of ores and concentrates stockpiled at over- 
seas mines and ports. 

Early in January 1972, the President of 
the Japan Mining Industry Association 5 
reviewed the problems facing the base 
metals industries and suggested that the 
Government take the following actions: In- 
troduce tax and financial subsidies to cover 
foreign exchange losses related to overseas 
capital investments thereby counteracting 
the upward evaluation of the yen; increase 
subsidies to domestic operations, particu- 
larly with regard to coping with excessive 
supply of sulfuric acid generated through 
smelting; introduce special government 
payment systems for aid in exploitation 
following successful exploration programs 
domestically and abroad; immediately es- 
tablish financing, taxation, and subsidy sys- 
tems to cope with investments necessary 
for environmental pollution control; incor- 
porate mineral acquisition into foreign 
trade policy in order to stabilize long-term 
supply and prices since recent import cuts 
have greatly impaired friendly relation- 
ships with countries supplying raw mate- 
rials; and assist existing private organiza- 
tions, such as the Japan Copper Fund Inc. 
and the Japan Rare Metal Corp., in terms 
of low-interest financing to acquire ingots 
and ore from abroad for buffer stockpiles 
with a view towards long-term stabiliza- 
tion. 


5 Japan Metal Journal (Tokyo). Looking Ahead 
to 1972. Jan. 10, 1972, pp. 3-4. 


PRODUCTION 


Japan's mineral and metal production 
showed mixed results in 1971, after more 
than a decade of uninterrupted growth. 
Steel output was down 5 percent, although 


some production was apparently not re- 


ported. There was no great change in the 
production of refined copper and lead as 
compared with 1970. Refined zinc went up 
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5 percent, nickel up nearly 16 percent, and 
aluminum up 21 percent. Output of re- 
fined petroleum products was generally up, 
as follows: Distillate oil, 11 percent; na- 
phtha, 14 percent; jet fuel, 12 percent; 
kerosine, little change; light oil, 10 per- 
cent; and residual fuel oil, 14 percent. 


Table 1.—Japan: 
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Japan's world ranking in certain major 
mineral and meta] products during 1971 
was as follows: Pyrite (Ist); slab zinc and 
chemical fertilizers (2d); cement, refined 
copper, steel, and refined oil products 
(3d) ; aluminum and coke (4th); and re- 
fined lead (5th). 


Production of mineral commodities 


(Thousand metric tons unless otherwise specified) 


Commodity 1969 1970 1971 v 
METALS 
Aluminum: 
Alumina, gross weight___._________.____._____-___-____-----. 1,064 1,285 1,603 
Metal: 
Primary: 
Regular grades 565 128 887 
High Purity. ie oe foe i ͤ y 4 5 6 
0 ⁰²¹AUV— . eee E 6 569 733 898 
Secondary ij 281 322 349 
Antimony: | 
Mine output, metal content tons 6 3 
e ß ARE ar do 2,963 2, 828 2,449 
rf I. do 3,497 4,954 4,789 
Arsenic, white (equivalent of arsenious acid) ................- do 580 884 956 
Bl...... s wnscepLoicusnUy e de. do 695 678 812 
am vor oe aL e Loau hs O. 2,765 2,541 2,645 
Chromium 
Chromite, gross weight do.... 29,782 32,980 31,642 
cca a e tt Sid hae teat a ap Cae he ge ad do 1. 205 1,596 2,082 
Columbium and tantalum, tantalum metall. do- 15 25 15 
a 
ine output, metal content 121 125 121 
Metal: 
ll! Ü¹·¹¹ͥdðAꝛ7ĩ A ⅛³⅛ê ᷣ é 501 606 60 5 
1 522 603 
JGõͥõͥͤĩõͤÜ⁵¹;..⁶ EAEE EEA ĩ é MILD 
i Secondary...____..._.-.-_._..______-_--_---------- 108 102 713 
Germanium: 
))))»ͤͤ˙ i h—V cL AS I K Ec as tons.. 22 27 16 
IJ e n eee yes Seah late Eten che en do 27 29 19 
Gold: 
Mine output, metal content thousand troy ounces 246 255 255 
§ĩÄ5o14ap a Scrat a Lr Ege do 677 709 773 
Indum. ctae i ̃ «⁵¹uvꝛꝛ ð - dt E Lm us do- 553 585 528 
Iron and steel: ö 
Iron ore and iron sand concentrate 1. 854 1. 574 1,420 
Roasted pyrite concentrate (50 percent or more Fe)............. 1,918 1,906 1,496 
Pig iron and blast furnace ferroalloyj sss 58,147 68,048 72,745 
Electric furnace ferroalloys: 
Ferrochrome___________________.____-___-___-._----_--- 259 362 403 
Ferromanganese___________________________-__ ue ee 382 444 584 
Fron 180 265 286 
Ferrosil icon 225 302 322 
Silicomangan ee 230 270 325 
J%!ÄÜĩ§éêB ð ſ ð y ĩͤ ñ : :::.: .. . Sate old D 21 24 95 
Steel: 
6: ³˙Ü . ˙ʃ ꝛ˙e⅛ ĩ⅛˙² EM ad 82, 166 93,322 88, 557 
Semimanufactures, hot rolled: 
Ordinary steeẽellnnnsd LLL 2L Lll l22a 60, 483 68, 552 65,171 
Special steelsns „ 6, 577 7,381 6, 906 
Lead: 
Mine output, metal content 63 64 71 
Metal, refined: 
177!ĩ r ͥͥͥ ³ĩ˙wꝛddddmdmd ³Ü¹i]W³] ] ͤ ͤ 187 209 215 
Secondary õĩð˙.àuAͤ§˙Üf0C æ⁶ꝶ¹iI˙ . 48 46 47 
Magesium: 
,, x e EE tons 9,382 10,337 9,693 
Secondary.___.____.___.___.__________.____ eee do- 6,425 9,179 NA 
Manganese: 
Ore and concentrate, gross weight 301 270 285 
OxXId6 ou on AEE NOS n ⁵² A ³ AAA 8 38 40 42 
Metal. iiu xxx 8 tons 7,218 9,444 9,956 
Mercury 
Mine output, metal content 76-pound flasks. . 5,613 5,170 5,308 
//) ³ðV⁰AA ³Üð¹ſ -m h an er OC do 6,543 5,862 6,620 


See footnotes at end of table. 
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Table 1.—Japan: Production of mineral commodities—Continued 
(Thousand metric tons unless otherwise specified) 


Commodity 1969 1970 
METALS—Continued 
Molybdenum: 
Concentrate output, metal content tons 279 275 
F!!! ³⁰˙r ...... ⅛ d ga mE CREE do 297 285 
Nickel, primarê,T .Fr, 22. - lll Lll c c2 eee do 10,241 13,398 
Platinum group: 
Palani oie eee ese eee coon troy ounces... 3,877 4,610 
Platinum... 22m eerte riesci E ee e do 3,140 3,296 
Rare-earth metals: 
Lanthanum oxide tons 102 124 
Cerium metalaaaaaaaannnnnnnnnnnnnnnnnnnnnnsnsns 222... — 116 153 
Selenium, elemental. |... ..... 2.22222 2L c2 c cl LLL LLL cll lll. do- 197 212 
IJ; ied e ⁰¶ͥ⁰ydvd ⁰ kt E e do 87 200 
Silver: 
Mine output, metal content thousand troy ounces. . 10,811 11,030 
Metal, primary... ð⅛ðIñ ⁰ mr do 27,893 29 , 582 
5 C⁰ũ ̃² ũ— ³ĩW¹wn;. % ] m 8 tons 23 
in: 
Mine output, metal content long tons 730 780 
Metal, primar) do 1,377 1,365 
Titanium: 
Concentrate, gross weight._.__..._....._____-_-..-._.-- tons.. 4,066 9,145 
Slagr-cuc.sueréouee cuu sec Lie do.... NA 7,877 
e cca ems cee . do 6,462 9,230 
Tungsten: 
Mine output, metal content do r 768 854 
OU ar i AM ee LU e E RE ce tUe ee Daa iE do.... 1,889 1,785 
Uranium: 
ONGC eS ͥ ͥ] ͥͥÜ oat eee A kilograms. . 902 169 
Cf. ðͤ0y ĩ V ee elc dc do 5, 654 190 
Zinc: 
Mine output, metal content 269 280 
Eõͤõͤĩõĩ5[i7 ͤ ſ f d x LEE 20 17 
Metal 
, ß ß C es 712 676 
F ⁰Ä(ſſſdſT0T0TꝙTꝙ0CuſTdGTCT0Tꝙi0dT0TTB!:: y E EU 23 27 
Zirconium ___...._..-----.-__--------~---------------- kilograms. . 54,654 17,460 
NONMETALS 
PPP ]⁵²”. ] mm obec m.; ³ð Eo M i EEUU r 21 21 
1 ⁰³˙ 2A ³ðÄWA—A.. ⁰õyd cel 8 62 66 
Bromine, elementaallllllll!!!l!l! Lll l22l..- 7,118 9,532 
Cement, hydraulic. /h LL LL cL LL AL Le Ll ll ll ll... 51,886 57,189 
Clays: 
Bie ClOY <element sees SE 2,217 2,915 
1! ³W˙.q J ö ie E ELLE r 194 22 
KBldSDaPr4 ⁵²'i ye ei ea ane ee ceu E r 489 525 
Fertilizer materials: 
Crude potassic (potassium carbonate). ..........- gross weight. 19 20 
Manufactured: 
Nit rogenous „„ 2,099 2,152 
Superphosp hates 980 852 
Fluorspar, all grades. r 13 8 
Graphite (crystalline)... ..... 222 2L LLL LLL LL LL ssa ccr 2-2 tons.. 1,726 1,465 
eee , ß e reu 562 539 
Iodine, elementlalllll4ll L2 LL LLL 222222222 22222- tons.. 4,619 5,898 
Lime (quicklime)____...___._._._._--____-_-__-_---------------- 4.225 9,172 
Pyrite and pyrrhotite (including cupreous): 
Gross WOlphLi.. .— ee cerea oe So i ee eee 2,966 2,764 
Sulfur content__.........-_._.____.-_--.-_____-----_-------- 1,365 1,289 
Sa, Ser tne ere a ĩ ͤ 981 961 
Stone, sand and gravel, n.e.s.: 
Crushed and broken stone: 
D ³¹¹AA¹¹Ü¹Ü¹ww.wn·-· 2,355 2,575 
LEimestohe ..-— ³ he ek a oe A E 108 , 204 116,230 
Sulfur, elemental: 
Native, other than FTrasch 22 22 L c ccc LLL L2 LL sss 204 r 103 
Byproduct (recovered from petroleum refinery)................- 144 r 289 
S/ ² suuni a ra Ur 6,760 6,928 
Talc and related materials: 
, ß x sececses 1.657 1,539 
7) MEQUE ˙⁰¹AArAmuuͤ ³ dd ⁵ð³ ͤ Ku ³˙¹ m 1 188 
MINERAL FUELS AND RELATED MATERIALS 
et ðyd ete 261 295 
Coal: 
fh ͥͥͥͥ¹¹rͥ́ͥ.ũ ͤ h UE DE EL 1. 225 1,039 
Bituminous vv.. „„ 43,466 42,611 
lonia tec õ r xy . NN E 274 488 
ůõĩ§ͤĩÜ b. ͥͥͥͥſſ⁰ri¹i ]˙¼f ER RD RS 44, 965 44, 088 


See footnotes at end of table. 
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11 
24,878 
18 

58 


9,401 
59,463 


6, 748 
9,919 


2,963 


1,112 
946 


2,706 
125,010 
65 

843 
6,659 


1,418 
187 
808 


498 
32, 985 
184 


33,567 
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Table 1.—Japan: 


(Thousand metric tons unless otherwise specified) 


Commodity 
ed: MINERAL FUELS AND RELATED MATERIALS—Continued 
oke: 
Metallurgical. 62 P--——————— 
GashoUSS i220 eee oes secs dg . E E 
Fuel briqueta, III ³˙»ͤ◻•¹Üũwt . AN 
Gas, natural: 
Gross production million cubic feet. 
MarPketod. locns ⁰•-A h y 8 do 
Natural gas liquids: 
Natural line: i. ecco ere auc thousand 42-gallon barrels. . 
Liquefied natural gas «„ do.... 
Liquefied petroleum gas (from natural gas): 
From field plant᷑sss«««é««éũ:¹. do.... 
From petrochemical plant do.... 
JC a eee a I E Ee uei iE 
Petroleum: 
Crude oil... -22-2 thousand 42-gallon barrels. . 
Refinery products 
Gasoline: 
r ⁰·ſ e ceca er do 
e e LLL oe pU eM E do 
. beers occa do 
e, f diclis esr c ees do.... 
Distillate fuel oli. do.... 
Residual fuel oil do- 
Fp do 
ther: 
Asphalt and bitumen do 
Liquefied petroleum gas do- 
C ³»m7;ꝛ]ßſ ⁰ wk re detur do 
PaSPAÓÉD. osse y ⁰ diw enses do- 
Petroleum cockaaeaea -MMMM do 
Unfinished o ill 9 
Refinery fuel and losses — 
7///%ö˙⁵Üõ i ⁵%Ü V ðx v ß DE a do- 


1969 


1,068,968 


Production of mineral commodities—Continued 


1970 


1,231,936 


469 


1971 v 


51,862 


1.413, 145 


e Estimate. P Preliminary. r Revised. NA Not available. 
1 Includes (but not limited to) ferromolybdenum, ferrotun 


ferrovanadium, and silicochromium. 


gsten, 
2 Includes aplite as follows, in thousand tons: 1969-428; 1970-479; 1971-441; and saba as follows in thousand 


cone: 1969-8; 1970-10; 1971-6. 
3 Year ended June 30 of that stated. 


4 Includes a small quantity of byproduct sulfur recovered from sulfide ores as well as sulfur content of sulfur 


Ores. 
6 Includes a small amount of natural coke. 
* Includes gas reinjected, if any. 


TRADE 


Japan's overall trade in 1971 totaled 
$43,780 million; exports totaled $24,085 ports. 
million (officially converted by the Japa- 
nese from 8.39 trillion yen) and imports, 
$19,695 million. Mineral and related prod- 
ucts were an important part of the total. 
Mineral exports during the year comprised 
about 18 percent of all exports, and min- 


eral imports about 43 percent of all im- 


The leading mineral export was iron 
and steel, accounting in 1971 for more 
than 75 percent of the value of all mineral 
exports and nearly 15 percent of total 
commodity exports. Steel exports in 1971 
approximated $3.5 billion. 
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The most important minerals imported 


Imports 1970 1971 1 
in 1971 were as follows, with rounded METALS 
value in billions of dollars: Crude oil, Iron and steel: 
^ Iron ore 1,208 1,296 
$3.0; iron ore, $1.3; coal, $1.0; nonferrous VV r 319 121 
ores, $1.0 (nearly half copper) ; nonferrous Metal 276 109 
Nonferrous metals: 
troleum, $0.6; and nonmetallics, $0.5. DDBefo c eco P 275 
Details on mineral exports and imports Zinne - 85 100 
: i F ° i Nickel 178 168 
are given in the following tabulations in BFF 37 46 
millions of U.S. dollars: Manganese......... 69 72 
Other 166 122 
DOPED scene 8 83 59 
ner 484 809 
Opper. ......---.- 
Exports 1970 1971 ! Sil per and platinum 
group 117 114 
METALS Aluminum 139 115 
Iron and steel r 2,844 3,447 FP 102 97 
Iron and steel scrad 7 21 Nickel. 60 34 
Nonferrous metals: Other 44 24 
Copper 141 88 NONMETALS 
Aluminum 39 49 Inorganic chemicals 125 89 
Zinc... 19 222 ⁵ðͤ ! ͤ 60 65 
Ohe? 49 41 Phosphate rock k 68 61 
. NONMETALS Manufactured fertilizers 
Inorganic chemicals. ........ 107 158 mainly potassic )) 54 59 
Cement 29 31 Other erude fertilizers 
Chemical fertilizers r 143 152 and minerals 177 180 
Nonmetallic manufactures. . . 872 890 Nonmetallic manufactures. . . 168 190 
MINERAL FUELS AND RELATED MINERAL FUELS AND RELATED 
MATERIALS MATERIALS 
Petroleum refinery products... 42 50 Coal and coke.............- r 1,015 984 
OP se DANA 12 11 Petroleum: 
rudé A r 2,235 2,963 
Total: Refinery produets 549 561 
Mineral commodities.... 73,804 4,460 O. 105 120 
All eommodit ies 19,318 24,085 
Total: 
r Revised. NPA commodities.... 8,447 8,582 
1 Al] mineral and metal data converted from re- All commodities.. - ----- 18,881 19,695 


values at the old exchange rate of 360 


r Revised. 


ported ina 
yen = US$1.00. 1 All mineral and metal data converted from re- 
portei yen values at the old exchange rate of 360 yen 
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Table 2.—Japan: Exports of mineral commodities 1 
(Thousand metric tons unless otherwise specified) 


Commodity 1969 1970 1971 Principal destinations, 1970 
METALS 
Aluminum: 
Bauxite and concentrate tons.. 145 110 319 Taiwan 100. 
Oxide (alumina) and hydroxide____._______- 113 126 250 United States 60; Republic 
: of Korea 38; Taiwan 7. 
Fused alumina. .................... tons.. 2,216 8,234 9,695 Taiwan 1,385; Republic 
f l of Korea 1, 143. 
Metal including alloys, all forms 45 54 107 United States 18; Singa- 
Hos 6; Ryukyu Islands 5; 
n d Kong b. 
Arsenic trioxide, pentoxide and acids tons 6 8 210 
Bismuth, metal, including alloys, all 
r ³˙»üꝛiꝛA. ͥ ͤ d oo esau do 261 290 460 Netherlands 200; United 
Kingdom 80. 
Cadmium, metal, including alloys, all 
OMNE... a edes Lied do 772 945 1,190 United States 543; 
. Netherlands 218. 
Chromium: 
Chromite- ..................-.- do.... _. 2x 30 
Oxides and hydroxides do 8,154 3,569 4,698 United States 2,335; 
Republic of Korea 417. 
Cobalt oxides and hydroxides do.... 8 5 6 North Korea 2; Republic 
of Korea 2. 
Columbium and tantalum: tantalum, 
5 metal, including alloys, all forms. do 1 2 1 Mainly to West Germany. 
opper: 
Copper sulfate s. do 450 445 1,045 Republic of Korea 294; 
Taiwan 62; Burma 50. 
Metal including alloys, all forms do.... 53 86 67 United States 26; People's 
Republic of China 14; 
Taiwan 10. 
Iron and steel: 
Ore and concentrate do.... 6 5 3 All to Singapore. 
Roasted pyr ite do 150 12,794 — All to Republic of Korea. 
etal: 
;ö§ö;—⁰ do.... 80,368 82,804 373,133 Republic of Korea 69,906; 
Taiwan 11, 622. 
Pig iron including cast iron do 730 48 432,747 Taiwan 80; Ceylon 10. 
Sponge iron, powder and shot. do 5,778 5,884 6,501 United States i 487; 
Australia 1,281. 
Ferroalloys: 
Ferromanganese. ................- 11 8 19 Aunola 3; United 
Other 12 8 49 United States 3: Australia 
; Thailand 1. 
Steel, primary form 1,984 1,988 3,053 United States 417; 
2 Republic of Korea 
212; Philip ow: 220; 
Argentina 
Semimanufactures: 
Bars, rods, angles, shapes and 
sections 2,112 2,334 3,448 United States 971; 


People's Republic of 
China M uten 106; 


Thailand 
Universals, plates and sheets: 
Plates and sheets, uncoated.... 6,724 7,770 10,055 United States 2,021; 
People’s Republic of 
China 687; Italy 387; 
Taiwan 368. 
Tinned plates and sheets 549 611 786 United States 180; 
Taiwan 48; People's 
Republic of China 83; 
Philippines 33. 
Other coated plates and sheets 1,020 1,190 1,375 United States 570; Italy 
78; People’s Republic of 
China 86; Brazil 35. 
Hoop and strip_.____..-.--------- 876 392 518 United States 87; Thai- 
land 35; Singapore 28; 
Canada 22; alaysia 21. 
Rails and accessories 54 66 98 Thailand 24; "People's 
Republic of China 12; 
Taiwan 11. 
NNö;ẽ— 7⅛ mm doses cez cet: 460 415 550 United States 255; 
Indonesia 27; Thailand 


21. 
Tubes, pipes, and fittings... ....... 2,261 2,686 3,211 United States 1,073; 
People's Republic of 
China 360; U.S.S.R. 
: 101; Canada 94. 
Castings and forgings, rough....... 1 6 15 United States 5. 


See footnotes at end of table. 
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Table 2.—Japan: Exports of mineral commodities 1—Continued 
(Thousand metric tons unless otherwise specified) 
Commodity 1969 1970 1971 Principal destinations, 1970 
METALS—Continued 
Lead: 
Ore and concentrate tons vu t 1,053 
Ü- K quU SS do.... 116 1 84 Singapore 64; Republic of 
orea 29; Indonesia 12. 
Metal including alloys, all forms 8 7 6 Republic of Korea 2; 
Taiwan 1; Thailand 1. 
Magnesium metal, including alloys, all forms 
tons.. 974 17 49 People’s Republic of China 
80; North Korea 25. 
Manganese: 
re and concentrate do.... 2,277 2,947 3,142 Pakistan 1,086; South 
Vietnam 450. 
G /ö§;ð—ͥ]]5Üẽꝗſ ͤk = HY 31 34 34 United Kingdom 4; Hong 
Kong 3; United States 8. 
Mercury........-..........-.- 76-pound flasks.. 1,096 366 968 Republic of Korea 207; 
hailand 88; Taiwan 54. 
Molybdenum metal, including alloys, all forms 
tons.. 18 17 28 West Germany 5; Taiwan 
; 4: Hong Kong 4. 
Nickel metal, including alloys, all forms . do- 522 1,231 843 Republic et Korea 256; 
5 ong So Kong 250; 
Phosphorus, elemental (red)) do 645 655 616 ir 8887 United States 
Platinum group: 
Waste and sweepings (including silver waste 
and sweepings ) do- 2d 988 2 All to United Kingdom. 
Metall thousand troy ounces.. 61 47 19 "United States 19; United 
Kingdom 11; People' 8 
Republic of China 8. 
Selenium, elemental....................- tons.. 28 26 65 India 9; orn 3; 
West Germany 2. 
Silicon carbide (abrasive) do.... 1,888 1,758 1,766 Taiwan 724; Republic of 
rores 604; Australia 
Silver including alloys... thousand troy ounces.. 1,489 257 685 Taiwan 140; meen ublic of 
Korea 31; Philippines 26. 
, -2 ----------- long tons.. 13 32 6 United Kingdom 19; 
Czechoslovakia 5. 
Metal including alloys, all forms do 751 1,556 955 Taiwan 636; Singapore 316; 
MM Philippines 224. 
Titanium 
G %ͤ ! M sees Ges 42 87 14 United States 14; Taiwan 
8; Sweden 8. 
Metal including alloys, all forms tons.. 4,695 5,022 3,191 United States 3 8,758; 
United Kingdom 402; 
France 287. 
Tungsten metal, including alloys, all forms 
do 34 51 92 U.S.S.R. 18; West 
Germany 14. 
Uranium and thorium oxides, including rare earths 
OXIdeB-. 1. ͥũ o m 888 88 59 97 116 United Kingdom 65; West 
Germany 13; Republic 
of Korea 10. 
Zinc: 
Ore and concentrate do.... 50 e NS 
6/J. ³Ü¹.m. ͤ d my 88 do 2,588 726 1,884 Taiwan 327; Republic of 
Korea 149; Thailand 109. 
Metal including alloys, all forms 101 80 70 United States 27; Thailand 
20; Republic of Korea 
8; "Taiwan 6. 
Other: 
Ore and concentrate: 
Of titanium, molybdenum, gto aaa 
vanadium, and zirconium...... tons 90 53 709 Republic of Korea 50. 
Of base metals, n. e. sass do- 6 122 -- Taiwan 70; Belgium 50. 
Ash and residues, containing nonferrous N 
, e sis do.... 1,849 8,489 4,818 Belgium 1,959; Ryukyu 
| Islands 990. 
Oxides, hydroxides and peroxides of metal 
Wo ——— x 8 do.... 1,651 2,045 8,155 United States 986; 
Canada 163; Nether- 
lands 89. 
Metals including alloys, all forms: 
Phosphorus and other metalloids 
do.... 338 261 50 Australia 105; Taiwan 43; 


See footnotes at end of table. 


India 43. 
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Table 


(Thousand metric tons unless otherwise specified? 


Commodity 


METALS—Continued 


Other—Continued 
Metals including alloys all forms—Continued 


kali, alkaline-earth and  rare-earth 
/))»ͤ»;»—·öom]]] ⁵ĩ¾ 8 tons 
Pyrophoric alloy do- 


Base metals including alloys, all forms, 
JJJJ;ö A MCN EKS do 


NONMETALS 
Abrasives, natural, n.e.s.: 

Pf ³·˙àA EO ow t Ear do.... 
Natural abrasives. |... ...........- do 
Dust and powder of precious and semiprecious 

stones thousand carats.. 
Grinding and polishing wheels and stones 
tons.. 
Asbestos aaaaaMMMaMaMMsMMMMM do 
Barite and wither ite do 
Boron oxide and acid do 
%öÜ˙⁵³¹ĩ .I7ö.—......... Ori ee 
e . rein rni Len tons.. 
ye n products (including all refractory 
Crude clays, n.e.s___......---._.---.- do.... 
Products 22ã : do 
Cryolite and chio lite do- 
Diamond: 
Gem not set or strung. g carats.. 
Industrial thousand carats.. 
Diatomite and other infusorial earths - tons 
Feldspar and fluorpp art do 


Fertilizer materials: 
Manufactured: 
Nitrogenous 3. Z 


Others obi ˙ͥĩ˙¹¹ 
Ammonia. e nIsincu Sx tons.. 
Graphite do- 
Gypsum and plasterʒ-r᷑ʒr 2... 2L. 2... 
Iodine. 22 So 8 tons. 
Kyanite and related materials do 
Meo cU tee 8 do.... 
Magnesite. ........ 2 2 LL LLL LL cll ee do.... 
/ Ü“.¹AA... K 8 do 
Pigments, mineral, including processed iron 
;§;—m y eed do 


See footnotes at end of table. 


1969 


2, 860 


41,768 
135,344 


49 
325 
118 

2,007 


10,617 


1,112 
223 
11,667 
960 

17 
3,581 
2,025 
8,688 


191 
142 


1,080 


1970 


63,719 
135, 885 


300 
330 
80 
1,021 


4,968 


1,147 

r 243 
91,812 
758 

28 
4,653 
4,122 
5,904 


142 
80 


1,482 


1971 


130 
137 


8.202 


924 
279 
6.922 


2,999 


493 
210 
85 


2,322 
2,621 


44,376 
162,483 


341 
4,415 
148 
1,414 


10,085 


1,338 
211 
104,486 
801 

T 

5,637 
3, 995 
8, 780 


408 
199 


1. 165 
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2.— Japan: Exports of mineral commodities 1—Continued 


Principal destinations, 1970 


Canada 101; Taiwan 25. 
Hong Kong 84; Singapore 
18; United States 14. 


Netherlands 2,810; West 
1,229; 


German 
United States 867. 


Taiwan 478; Republic of 
Korea 92. 
Ryukyu Islands 4,085. 


United States 321; United 
Kingdom 72. 


United States 408; Taiwan 
298; 1 vim 


Hong 1087 hal 
Taiwan 108; hailand 15. 


Taiwan 27; Republic of 
Korea 19. 

Indonesia 436; Singapore 
837; Ryukyu Islands 
286; Kuwait 260. 

Hong Kong 410; Malaysia 


Taiwan 16,909; Philippines 
15,813; Singapore 11,555. 

United States 30,048; 
Australia 12, 811; Thai- 
land 10,854; "Republic of 
Korea 8, 810. 

United States 200. 


United States 180; Israel 
55. 

United Kingdom 34; 
United States 27. 

Taiwan 283; Australia 
194; Thailand 130; 
Philippines 119. 

Taiwan 2,650; Republic 
of Korea 994. 


People's Republic of 
China 720; Philippines 
100; Indonesia 85. 

Thailand 117; Ryukyu 
Islands 38; "Republic 
of Korea 16. 

Philippines 65,697; 
Mozambique 22,499. 

Thailand 296; Taiwan 240. 

Hepupie of Korea 10; 

yukyu Islands 9; 
. 5. 

United States 2,013; 
West Germany 690; 
France 489. 

Taiwan 3,993. 

South Vietnam 3 ,923; 
Ryukyu Islands 1, 124. 

Pakistan 374; Republic 
of Korea 160. 

Taiwan 35; Thailand 18; 
Republic of Korea 12. 


Taiwan 618; U.S.S.R. 
400; United States 246. 


474 


Table 2.—Japan: 
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(Thousand metric tons unless otherwise specified ) 


Commodity 


1969 


1970 


1971 


Exports of mineral commodities 1—Continued 


Principal destinations, 1970 


NONMETALS—Continued 
Precious and semiprecious stont except diamond 
t 


ousand carats.. 102,395 


Salt and brinee s tons.. 
Sodium and potassium compounds, n. e. 
Stone, sand and gravel: 
Dimension stone.........................- 
Dolomite, chiefly refractory grade 
Gravel and crushed rock............- tons 


Limestone (except dimension) 


qu and quartzite C tons 
nd (excluding metal bearing 
Sulfur: 
Elemental, all form 
Sulfur diox idee tons 
Sulfuric acid... ------------ do- 
Talc and steat ite... do 


Oxides, hydroxides and peroxide of magne- 
sium, strontium, and barium (including 
magnesia clinker)......................- 


Fluorine and bromine........... kilograms.. 
Building materials of asphalt, asbestos, and 


fiber cement, and unfired nonmetals, n.e.s. . 


MINERAL FUELS AND RELATED MATERIALS 


Asphalt and bitumen, natural............ tons.. 
Gardone. 
Gas erbongng¶ag sm eed kilograms. . 


Coal, all grades, including briquets. .. .......... 
Coke and semicokckeõeee 


Hydrogen and rare gases (helium, neon, argon, 
krypton, and xenon).................. tons 


Gas, manufactured only . 
Peat, including peat briquets and litter do 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels. . 


Refinery products: 

Nonbunker: 
Gasoline do 
Naphtha.................- do 
Kerosine and jet fuel oil. do.... 
Distillate fuel oĩls do.... 
Residual fuel oil... do.... 
Lubricants................- do.... 


See footnotes at end of table. 


1,805 


214 


4,361 
593 


8 
r 1,626 


63,101 225,181 


344 


207 


14 


61 


919 


107 


37 
1,188 
204 


275 
12,227 


1.018 


298 


2 


3,016 
884 


2,472 


United States 34,719; 
West Germany 6,347; 
Republic of Korea 5,940. 

Republic of Korea 95; 

nited States 91; 
Ryukyu Islands 83. 

Australia 181; U.S.S.R. 9; 
Indonesia 4; Hong 
Kong 4. 


R Islands 1; 
ingapore 1. 
Philippines 2; Ryukyu 
Islands 


n ; 
Ryukyu Islands 394; 
Singapore 98. 
Australia 569; Hong 
Kong 249. 
Taiwan 115; Thailand 102. 
Philippines 5; Republic 
of Korea 5. 


Republic of Korea 1. 
Australia 108. 
Ryukyu Islands 518; 
Hong Kong 280; 
Republic of Korea 225. 
Ryukyu Islands 156; 
Cuba 145; Venezuela 145. 


Singapore 4; Hong Kong 
2; Taiwan 2. 


Republic of Korea 8; 
yukyu Islands 4. 


Australia 34; Venezuela 
6; United States 5; 
Taiwan 4. 

Republic of Korea 300; 

akistan 240; Indonesia 


Guam 59; Ryukyu Islands 
21; United States 20. 


All to Republic of Korea. 

Taiwan 4; Thailand 8; 
People’s Republic of 
China 8. 

All to Surinam. 

Republic of Korea 15. 

Republic of Korea 60; 
Philippines 18. 


Singapore 40; Philippines 
83; Republic of South 
Africa 32. 

American Samoa 4. 

All to Taiwan. 


Republic of Korea 719. 


Australia 294; Hong 
Kong 159. 

Ryukyu Islands 25; 
United States 10. 

United States 660; Hong 
Kong 200; India 136. 

Hong Kong 112; Mexico 
61; Singapore 12. 

Indonesia 264. 

se ore 500; Republic 
o Kora 469; Taiwan 

301; Philippines 240. 
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Table 2.—Japan: 


Commodity 


MINERAL FUELS AND RELATED MATERIALS 
ontinued 
Petroleum—Continued 
finery products—Continued 
Nonbunker—Continued 
Mineral jelly and wax 


thousand 42-gallon barrels. . 


Ohe . do 

Bunker: 4 
Kerosine and jet fuel do.... 
Distillate fuel oll do 
Residual fuel oil do___. * 89,655 
Other do 


r 1,194 


r 458 


r 7,349 
r 7,593 


1970 


1971 
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Exports of mineral commodities 1—Continued 
(Thousand metric tons unless otherwise specified) 


1969 


Principal destinations, 1970 


Republic of South Africa 
45; Republic of Korea 
85; Peru 23; Taiwan 17. 

E ee a 

Ryu slan 

Ryukyu Islands 325; 
Hong Kong 82. 

Taiwan 240; Republic of 
Korea 121; Thailand 16. 


t Revised. NA Not available. 


1 Excludes exports under Japanese-United States Mutual Defense Agreement or for account of U.S. military 


forces. 


2 Excludes mosaic tile valued at (thousand yen): 1969-19,308,856; 1970-13,461,658; 1971-15,119,569. 

3 Excludes exports of following amounts of urea containing more than 45 percent nitrogen: 1969—1,400,601 
tons; 1970—1,416,665 tons; and 1971—1,797,950 tons. 

4 Ministry of International Trade and Industry. Yearbook of Petroleum Statistics for 1969 and 1970. 


Table 3.—Japan: 


(Thousand metric tons unless otherwise specified) 


Imports of mineral commodities 1 


Commodity 1969 1970 1971 Principal sources, 1970 
METALS 
Aluminum: 
Bauxite and concentrate 8,122 3,660 4,669 Australia 1,845; Indonesia 
1,088; Malaysia 691. 
Oxide and hydrox idee 223 351 506 Australia 344. 
Fused alumina (artificial corundum) 
tons.. 1,353 1,028 2,213 United States 799. 
Metal including alloys: 
NCEE cis a sccees leone ce 19 11 12 United at 5; M 
Islands 1; Hong ong 1. 
Unwrought. ..................- 814 258 226 Canada 83; United States 
14; Australia 48. 
Semimanufactures 5 3 4 United States 2. 
Antimony: 
re and concentrate tons 12, 657 17,344 10,197 Bona 10,630; Thailand 
Metal including alloys, all forms 
88 5 20 (2) West Germany 15. 
Arsenic: 
Natural sulfides.............. do.... 50 57 10 All on People’s Republic 
o ina. 
Trioxide, pentoxide and acids. do 2,638 933 605 U.S. S. R. 680; People's 
Republic of China 243. 
Beryllium metal, including alloys, all 
CTT kilograms.. 1,135 2,710 3,276 All from United States. 
Bismuth metal, including alloys, all 
PC o: -.u uem us Le er ns.. 37 32 1 United States 26. 
Cadmium metal, including alloys, all 
e 2... ------------ kilograms. z 9,232 T 52 
Chromium: 
Ore and concentrate 733 1,150 1,162 Republic of South Africa 
110; India 156. 
e iue and hydrox ide. tons 262 520 739 West Germany 343. 
obalt: 
Oxide and hydrox ide do 561 729 580 Belgium 702. 
Metal including alloys, all forms 
do- 4,281 4,638 1,470 Zaire (formerly Congo- 
Kinshasa) 3,544. 
Columbium and tantalum: 
Tantalum: 
Ore and concentrate do.... 108 115 105 West Germany 28; 
Nigeria 23; Brazil 22. 
Metal including alloys, all forms 
02 22 43 23 United States 38. 


See footnotes at end of table. 


See footnotes at end of table. 
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Table 3.—Japan: Imports of mineral commodities 1—Continued 
(Thousand metric tons unless otherwise specified) 
Commodity 1969 1970 1971 Principal sources, 1970 
METALS—Continued 
Copper: 
Ore and concentrate 1,120 1,565 1,926 Phi 4597 Unt 625; Canada 
United States 125. 
Matte. ocu AA M AREDNEZEN De 81 24 9 Chile 12; Republic of 
South Africa 4; Taiwan 3. 
Meta] including alloys 
Clap: oc 2 ete ͤ ͤ k as 50 66 54 United States 41; Hong 
Kong 6; Canada 4. 
Unwrought...................- 861 813 282 Zambia 179; Chile 48. 
Semimanufactures.............- 5 2 2 Mainly from United States. 
Germanium: . 
e, eei eu Na ns 24 26 15 Belgium 22. 
Metal ineluding alloys, all forms 
do 2 1 1 Mainly from U.S. S. R. 
Iron and steel: 
Ore and concentrate (including roasted 
, ß 83,247 102, 090 114,951 Australia 36, 597; India 
16,522; Chile 7, 986. 
9höÜ ⁵o⅛W“ͤů;.! Leur AS 4, 878 5, 793 2, 552 United States 4,637; 
Australia 488; India 238. 
— — Pig iron including cast iron. ......... 8,577 2, 854 1,183 Republic of South Africa 
522; India 440; East 
Germany 373; U. S. S. R. 
FSponge iron, powder and shot 46 41 15 North Korea 14; Sweden 
17: Canada 9. 
Ferroallo y 85 149 48 Republic of South Africa 
54; India 52. 
Steel, primary form 106 80 29 India 28; Republic of 
Korea 17; Australia 13; 
United States 11. 
Semimanufactures.................. 87 38 28 United States 12; Repub- 
| PN lic of Korea 8; "Taiwan 
d 5; Ryukyu Islands 4. 
Ore and concentrate 180 210 226 Canada 125; Peru 28; 
Australia 28. 
RE RORIS tons.. 30 75 176 United States 51. 
Mata] including alloys: 
7700000003000 p cREUEEEE do.... 2,018 2,639 1,759 Ryukyu Islands 1,410; 
South Vietnam 1, 229. 
Unwrought .................... 8 2 4 Republic of Korea 1. 
Semimanufactures tons 22 38 42 United States 88; West 
Germany 4. 
Magnesium metal, including alloys, all 
r acct do 102 2,280 1,055 United States 1, 308; 
Norway 542. 
Manganese ore and concentrate 49)l 2,025 2,584 3,243 India 992; Republic of 
South Africa 698; 
Australia 457. 
Mercury............... 76-pound flasks.. 25,573 36, 103 15,045 Mexico 15,468; Spain 
6,448; Philippines 8,879. 
Molybdenum: 
Ore and concentrate tons.. 12,231 15,121 12,814 bir sae Figur 8,541; 
ana 
1 POKIG@ -- coo sue ee do 112 1 241 20 Mainly from United States. 
Metal including alloys, all forms 
O...- 106 144 44 West Germany 104; 
United States 33. 
Nickel: 
Ore and concentrate 3, 395 4, 670 4,908 New Caledonia 4,009; 
Indonesia 525. 
Matte, speiss, and similar materials 17 18 16 Canada 11. 
Metal including alloys: 
BOLTED occ A uexdncucs tons.. 1,323 1,425 912 United States 712; 
United Kingdom 298. 
Unwrought.............- do 6,839 11,430 9,356 U.S.S.R. 4,618; Canada 
2,995; Republic of 
South Africa 2 ,946. 
Semimanufactures do 1,488 1,519 1,887 United Kingdom 414; 
United States 411; 
. Canada 356. 
PEN a metals including alloys, all 
orms: 
Platinum thousand troy ounces. . 278 465 646 be ares fr 170; 
Palladium..................- do.... 492 633 699 U. S. S. R. 574; Republic 


of South Africa 30. 


THE MINERAL INDUSTRY OF JAPAN 


Table 3.— Japan: 


(Thousand metric tons unless otherwise specified) 
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Imports of mineral commodities 1—Continued 


Commodity 
METALS—Continued 

Rare earth: 

Oxides and crude chlorides tons.. 

Metals (yttrium and scandium) 

kilograms 

Selenium, elemental.............. do 
Sie 8 tons 
Silver: 

Ores and concentrate do- 


Metals including alloys, all forms 
thousand troy ounces.. 


taal EEAS DE EL ees kilograms. . 
in: 
Ore and concentrate. long tons 
J ²Ü . ae ana nea TEENS 
Metal including alloys, all torme, 
— 
Titanium: 
Ore and concentrate 
OY RENNES EE EA SEES 
Oxides (includes slag). ) tons.. 
Tungsten: 
Ore and concentrate do 


Metals including alloys, all or 
— 


Uranium and thorium: 


ilograms. . 

Metal including alloys, all orm E 
Vanadium pentoxide. . ............ tons 
nere and concentrate 
Oxide. „ tons 


Metal including alloys, all forms 


Zirconium ore and concentrate including 
zircon sand tons 
ther: 
Ore and concentrate of 
base metals, n. e. s. includin 
columbiu m 988 


Ash and residue containing non- 
ferrous metala.............- do 


Oxides, hydroxides, and peroxides 
of metals, n.e.s. .. do- 


Metals ineluding alloys, all forms: 
Metalloids . do- 


Alkali and alkaline- earth 


cerium) p) do- 


Base-metals including alloys, 
all forms n. e.s. 77). do 


See footnotes at end of table. 


1969 


2,772 
7,038 
3,377 
4,744 


10, 266 


10, 460 
122 
22 


(?) 
25,565 
410 
4,192 


4,865 


67 
111 
34,184 


11,267 
2,180 


847 
153 
8 


62,106 


8,678 


18,176 


1,140 
2,260 
467 
17 


402 


1970 


2,420 

52 
5,848 
4,285 


5, 840 


13,282 
4,101 
245 


1 
26,468 
588 
6,155 


6,160 


125 
50 
83 , 407 


2,745 
2,807 


978 
383 
22 


94,275 
r 8,132 


15,941 


1,509 
2,835 
602 
18 


761 


1971 


2,471 
148 
1,915 
809 


6,376 


9,950 
1,280 
18 


b 
27,274 
554 

50 
6,167 


2,756 


59 
180 


37,461 


8,150 


14,911 


1,201 
4,954 


29 


1,209 


Principal sources, 1970 


India 1,655; Brazil 663. 
France 20; West Germany 


20. 

United States 2,669; 
Mexico 2,000. 

United States 2,514; 
ag 800; Yugoslavia 


Republic of Korea 2,991; 
eru 2,605. 


United States 4,562; Peru 
3,517; Australia 3,396. 
Canada 4,001. 


Indonesia 177; Bolivia 58. 
Mainly from United States. 


Malaysia 23,853; 
Indonesia 1,132. 


Australia 260; Malaysia 
170. 


United Kingdom 3, 043; 
United States 1,517. 


United States 1,856; 
Republic of Korea 
1,454; Thailand 628. 


West Germany 66; United 
States 31; France 20. 


All from Malaysia. 


Australia 50,800; France 


„7 e 


United States 1,377; 
United Kingdom 1,336. 

Republic of South Africa 
1,309; United States 578. 


Peru 298; Canada 245; 
Australia 168. 

U.S.S.R. 240; West 
Germany 70. 

Canada 8; North Korea 7; 
Australia 5. 


Australia 91,060. 


Australia 1,098; Nigeria 
791; Republic of South 
Africa 304. 


United States 8,974; 
Australia 2, 484; India 
1,889; Malaysia 1,363. 


United States 1,312; 
West Germany 105. 


U.S.S.R. 1,391; West 
Germany 994. 


U.S.S.R. 310; United 
Kingdom 229. 


Australia 4; Austria 4; 
West Germany 3. 


U.S.S.R. 476; United 
States 172. 
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(Thousand metric tons unless otherwise specified) 


Imports of mineral commodities 1—Continued 


Commodity 1969 1970 1971 Principal sources, 1970 
NONMETALS 
Abrasives, natural, except diamond, n.e.s.: 
Pude s... ee ee tons 5,049 4,347 2,755 United States 2,283; 
Italy 1,005. 
Dust and powder of precious and semi- 
precious stones......... kilograms.. (2) 18,138 18 Mainly from Republic of 
South Africa. 
Grinding and polishing wheels and | 
Stones tons 8 210 r 261 808 United States 122; 
est Germany 67. 
Asbestos ~~ ee 237 298 274 Canada 154; Re gublie of 
South Africa 
Barite and wither ite 29 29 9 People's Republic of 
China 21; India 6. 
Boron materials: 
rude natural borates 22 28 24 "Turkey 23; United States 4. 
Oxide and acid....................- 14 15 4 United States 13. 
Cement... . e 2 8 5 United States 2. 
Clays and products: 
Crude n.e.s.: 
ee -2 137 243 249 United States 118; 
Republic of Korea 92. 
Kyanite, andalusite and 
sillimanite...............-..- 85 39 26 Republic of South Africa 
23; India 1 
G o//õ§·§; m m enie 230 351 498 United rts 103; 
Republic of South 
Africa 98. 
Products: 
Refractory including BOBCIRY 
bricks- 22 ce 2S 8 tons 6, 874 6, 852 7,032 United States 4,858; 
Taiwan 1, 558. 
Nonrefractory..........- do.... 455 2,278 1,578 United States 1,467; 
Italy 340. 
Cryolite and chiolite 0.2-2.2- 9 9 8 Denmark 7. 
Diamond: 
Gem not set or strung 
thousand carats.. 591 266 884 Israel 107; Belgium 78; 
United States 34. 
Industrial stones do 651 772 672 United States 244: 
Belgium 180; United 
Kingdom 155. 
Powder and dust do 4, 936 5, 446 5,118 Uni States 3, 100; 
United Kingdom 1,663. 
Diatomite and other infusorial earths 
tons 1. 487 2,944 2,104 United States 2,894. 
Feldspar, leucite, nepheline, and 
nepheline syenite 8 do 10, 355 5, 915 2,468 India 2,765; Canada 2,082. 
Fertilizer materials: 
Crude: 
Nitrogenous (natural sodium 
ierste eeu 15 15 All from Chile. 
Phosphatic. ................-.- 2,964 8,125 2,985 United States 1,848; 
Morocco 587. 
Other. ocu asioi eia tons 1,062 63 79 United States 44; France 19. 
Manufactured: 
Nitrogenous. .........-......-- 18 11 7 Chile 4; United States 4. 
qon jg io "—— 17 18 1 All from United States. 
Potássie: ... ⁵ð¾ i 8 1,361 1,333 1,271 Canada 535; United 
States 278. 
// ³˙¹¹ä¹ 30 49 67 United States 48. 
Ammon ia tons 17,271 50,181 1 All from United States. 
KlUOISDEE.... ß xd 522 521 678 Thailand 258; People’s 
Republic of China 122; 
N of South 
Africa 7 
Graphite, natural... ......... LLL Ll... 58 71 56 Republic r Korea 49; 
North Korea 18. 
8 and plaster ss 61 77 89 Morocco 54; Maxico 18. 
yanite and related materials 35 89 26 Re A 0 of 8 Pi Africa 
LIBi62.- see vx x ns RE 19 2,500 All from United States. 
Magnesite and magnesia clinker.......... 27 59 87 North Korea 50; People’s 
Republic of China 
Mica, all form --------- 7 11 7 India 7; United States 1. 
Pigments, mineral including processed 
iron oxides....................- tons 1,689 2, 546 2,398 West Germany 1, 840. 


See footnotes at end of table. 
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Table 3.—Japan: 


(Thousand metric tons unless otherwise specified) 


Commodity 


f NONMETALS— Continued 
Precious and semiprecious stones, except 
diamond: 


Natural... 88 kilograms. . 


Sodium and potassium compounds n.e.s.: 


Caustic soda. ...............- tons.. 
Caustic potash, sodium . 
Ücscs 


Stone, sand and gravel: 
Dimension stone 


mite 


Quartz and quartzite 


Sand excluding metal bearing 
Sulfur, colloidal, sublimed or precipitated 

kilograms. . 

Tale, steatite, soapstone and pyrophyllite. . 


Other nonmetals n.e.s.: 


Crude: 
Meerschaum, amber and jet 
kilograms. . 
Other 


Slag, dross and similar waste and ash 
including kelp, not metal bearing... 


Oxides, hydroxides and peroxides of 
magnesium, strontium, and barium 
tons.. 


Bromine and iodine kilograms.. 
Fluorine.... ...............- do 
Building materials of asphalt, asbestos- 
cement, cellulose fibre-cement or the 
Eil; o e eoe el tons.. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural 
Carbon black 
Coal and briquets: 
Anthracite 


Bituminous: 
Heavy coking coal, less than 8 per- 
cent ash... 
Heavy coking coal, more than 8 
percent ash 


Other coking coal 


Lignite and lignite briquets.......... 
Coke and semicoke 


Gas, hydrocarbon (liquefied natural gas) 
thousand 42-gallon barrels. . 
Hydrogen, helium and rare gases 


kilograms.. 


See footnotes at end of table. 


1969 


728 , 037 
4,239 
55 
5,657 
61 


15 
77 


17 
18 


152 
122 


23,039 
155 


205 
107 


157 


404 
60,416 
34 


2,793 


3 
3 


1,301 


19,794 
10,417 
9,650 
26 

173 


r 609 
59,445 


1970 


898 , 703 
9,078 
184 
6,490 


5,757 
40 
115 


27 
24 


208 
186 


44,224 
158 


100 
187 


137 


224 


124,800 
53 


4,587 


1,405 


21,838 
16,960 
9,970 
14 

146 


r 9,839 
71,859 


1971 


883,310 


10,777 
60 
7,254 
186 
10 
159 


24 
21 


155 
185 
275,998 
178 


10 
157 


146 


120 


273,020 
228 
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Imports of mineral commodities 1—Continued 


Principal sources, 1970 


Brazil 626,364; Republic 
of South Africa 130,662; 
India 55,623. 

United States 8,089; 
Switzerland 943. 

Philippines 75; U.S.S.R. 45. 

Mexico 2,877; Australia 


United States 5,685. 
All from West Germany. 


Republic of South Africa 
45; Sweden 15; India 9. 


Mainly from Republic of 
Korea. 

France 9; Republic of 
Korea 5; People's 

hina 5. 

Republic of Korea 182; 
India 7. 

Australia 173. 


United States 40,647. 

People's Republic of 
China 53; North 
Korea 34; Republic of 
Korea 33. 


All from U.S.S.R. 
Philippines 49; Australia 
27; Republic of Korea 23. 


India 54; Republic of 
Korea 51. 


United States 184; France 
40; People's Republic of 
hina 30. 
All from Israel. 
All from United States. 


Canada 3,952. 


All from United States. 
United States 4. 


Repub of Korea 324; 

epublic of South 
Africa 271; North Viet- 
nam 227; People's 
Republic of China 227. 


United States 17,344; 
Australia 2,370. 


Australia 8,284; United 
States 4,654; Canada 


2,689. 

Australia 5,817; United 
States 3,241. 

All from Australia. 

Australia 67; United 
States 39. 


All from United States. 


United States 51,308; 
Canada 20,427. 
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Table 3.—Japan: 


(Thousand metric tons unless otherwise specified) 


Imports of mineral commodities 1—Continued 


Commodity 1969 1970 1971 Principal sources, 1970 
MINERAL FUELS AND RELATED MATERIALS 
—Continued 
Peat including peat briquets and litter 
tons.. 448 547 1,455 Denmark 217; United 
Kingdom 138. 
Petroleum: C 
Crude and partly refined: 
Crude 
thousand 42-gallon barrels.. — 968,484 1,142,173 1,332,516 Iran 537,940; Indonesia 
158,913; Saudi Arabia 
120,781. 
Partly refined ............ do 89, 623 97, 597 66,918 Saudi Arabia 61, 637; 
Kuwait-Saudi Arabia 
Neutral Zone 21, 591; 
Kuwait 5, 181. 
Refinery products: 
Naph tba do 28,821 41,317 37,436 Kuwait 15,685; Saudi 
raria 9,739; Singapore 
9 e 
Kerosine and jet fuel do 1, 541 2,108 2,063 Singapore 1,632; Kuwait 
Distillate fuel oil. do 12,008 15, 713 15,787 Kuwait 3,812; Nether- 
lands West Indies 8,553; 
U.S.S.R. 3,107. 
Residual fuel oil.......... do.... 96,609 142,857 129,146 Singapore 24,620; 
Indonesia 21,312; 
Kuwait 19,311. 
Lubrican ts do- 2, 863 r 2,337 2,782 United States 2,007. 
Liquefied petroleum gas do 725,506 r 81,126 38,394 Kuwait 11,961; Saudi 
Arabia 11,154. 
Petroleum coke. ........- do 10,697 14,150 9,016 United States 13,026. 
| RENNES E r 5,721 r 802 369 United States 276. 
Mineral tar and other coal, petroleum, or 
gas derived crude chemicals. ........... 15 10 24 Netherlands West Indies 4; 
Republic of Korea 8. 
r Revised. 


i 1 Excludes imports under Japanese-United States Mutual Defense Agreement or for account of U.S. military 
orces. 

2 Less than 1^4 unit. 

3 Includes ferruginous manganese and manganese dioxide. 

4 Includes lithium hydroxide, beryllium oxide, mercury oxide, antimony trioxide, cuprous oxide and nickel 
oxide, inorganic bases and metallic oxides, hydroxides and peroxides, n.e.s., and silicon dioxides. 

5 Includes p OOPDAOFUS boron, and arsenic. 
* Includes lithium, sodium, alkali-metals, n.e.s., and alkaline-earth metals. 
? Includes base metals and scrap of base metals. 
8 Excludes cutting and grinding wheels of agglomerated diamond valued at 117,609,000 yens. 


COMMODITY REVIEW 


METALS 


Aluminum.—Aluminum was one of few 
basic industries showing a notable gain in 
1971. Total 1971 production of approxi- 
mately 1.2 million metric tons, nearly 
three-fourths primary aluminum, ranked 
Japan second only to the United States 


sluggish in the last half of the year, im- 
ports remained high because of long-term 
contracts. This created a surplus situation 
and production was reduced 8 to 10 per- 
cent below capacity. Japanese aluminum 
producers would like to reduce imports 
below 150,000 tons per year and utilize 
more of the available capacity. Japan's 


among free world producers. Output of 
primary aluminum was 22 percent higher 
than in 1970, whereas secondary aluminum 
held its own. Although demand became 


output and annual capacity for aluminum 
and alumina, by plants, are shown in the 
following tabulation in thousand metric 
tons: 
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Company and location 


Nippon Light Metal Co., Ltd: 


Shimizu (alumina )))) 
Kambara No. 1 (aluminum ))) 
Kambara No. 2 (aluminum). )))) 
Niigata (aluminum ) 
Tomakomai (alumina)... ....................- 
Tomakomai No. 1 (aluminum)................- 
Tomakomai No. 2 (aluminum)................- 


Shows Denko Co., Ltd: 


Yokohama (alumina) VEET SNL 8 
Kitakata No. 1 e 3CCCCé 8 


Kitakata No. 2 (aluminum 


Omachi (aluminm ) 


Chiba No. 1 (aluminum) 


Sumitomo Chemical Co., Ltd: 
Kikumoto (alumina) 
Kikumoto No. 1 iae aie 
Kikumoto No. 2 (aluminum) 


Nagoya (aluminum). ))) 


Isoura (aluminum) 


Mitsubishi Chemical Co., Ltd: 


Naoetsu (al uminum) OER EA Na Res 8 


Sakaide (aluminum) 


Total aluminu mem 


Mitsui Aluminum Co., Ltd: 


Wakamatsu (alumina) 32ͤ A EE E HN AEEA 


Omuta or Miike (aluminum) 
Total: 


Chiba No. 2 (aluminum)... // 


Toyama (aluminum) ----------- 
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Output Capacity 
fiscal year 
1970 1 Dec. 81, 1971 Planned 

N 472 520 520 
5 6 65 65 
53 48 50 50 
c" 58 148 143 
55 ae 60 360 
5 54 60 8 
58 E 70 200 

8 472 580 880 

5 223 388 458 
EE 403 540 540 
3 29 29 29 
SONORO 14 14 "e 
3 42 48 48 
A drei ous 88 85 
„ 25 80 130 
PM TE 408 540 540 
555 193 251 287 
—— EE 468 580 580 
„ 22 24 24 

5 51 50 50 
uL oe 80 76 76 
5 44 112 168 

Eee 468 580 580 

5 202 262 318 

— 155 155 155 
3 . 45 160 
8 155 200 315 

8 Se T 200 
355 8 38 75 
ECTS Se an 200 

5 8 38 75 
PER 1,343 1,700 2,200 
3 781 1. 139 , 458 


1 Apr. 1, 1970, to Mar. 31, 1971. 


The aluminum industry expansion pro- 
gram continued to move ahead. Equipment 
investments during FY 1971 were expected 
to total 93.1 billion yen (about $280 mil- 
lion), a drop of 19.3 billion yen from FY 
1970. Of the total, 73.8 billion yen was for 
aluminum refining, down 17.5 billion yen 
from fiscal 1970, and 19.3 billion yen was 
for rolled products, down 1.8 billion yen 
from fiscal 1970. 

Japan's aluminum industry projected a 
total output of 1.104 million tons of metal 
in fiscal 1972, including imports from New 
Zealand produced by Showa Denko Co., 
Ltd. Breakdown by refiners was as follows, 
in metric tons: Nippon Light Metal Co., 


Ltd., 300,000; Showa Denko, 235,000; Sumi- 
tomo Chemical Co., Ltd., 270,000; Mitsubi- 
shi Chemical Co., Ltd., 224,000; and Mitsui 
Aluminum Co., Ltd., 75,000. Downward re- 
visions were likely since Japan's aluminum 
demand increase during fiscal 1971 may 
only be 10 to 15 percent. 

At yearend 1971, the industry was in dis- 
tress in contrast to the outlook a year ear- 
lier when the hope was to raise annual 
primary aluminum capacity to about 2 
million metric tons by 1975. The subse- 
quent economic pinch exposed weaknesses 
within the industry that mitigated against 
expanding as much as originally planned. 
This was reflected by revised targets show- 
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ing that Japan's primary aluminum capac- 
ity in 1975 may be closer to 1.5 million 
tons. Power and land costs have risen and 
the pollution problem is more expensive to 
cope with. The immediate effect was to 
delay construction of new facilities and 
shut down older and smaller facilities. 
While long-term demand was expected to 
grow steadily at a possible minimum of 10 
percent per year, early in 1972 the trend 
was to shift some of the emphasis in 
building new plants to overseas. 

Japan's most important overseas smelter 
project to date is a joint venture plant at 
Bluff, New Zealand. Showa Denko and 
Sumitomo Chemical each has one-fourth of 
the shares and Comalco Co., Ltd., has the 
rest. By mid-1971, annual aluminum capac- 
ity of this plant was 73,000 tons, to be ex- 
panded to 110,000 tons in 1972. With raw 
materials coming from Australia, the Japa- 
nese feel that capacity of the Bluff smelter 
can be expanded to as much as 300,000 
tons or more as needed. Another project is 
a 50,000-ton (first stage) reduction plant 
to be built in Okinawa jointly by the five 
existing Japanese primary aluminum pro- 
ducers, each with a fifth of the shares. Re- 
portedly to come on stream in 1974, the 
Okinawa plant can eventually be expanded 
to 200,000 tons. Nippon Light Metal, 
Showa Denko, and Sumitomo Chemical 
have also been looking into the possibility 
of constructing smelters on Bintan Island, 
Indonesia, and in the Asahan district of 
North Sumatra. Early in 1971, Mitsubishi 
Chemical was considering building a 
50,000-ton (first stage) aluminum reduc- 
tion plant in Singapore, with possibly 
Alcoa Co., Ltd., as a partner. 

Meanwhile, raw material requirements 
continued to increase. Bauxite imports 
were 27 percent higher than in 1970, 
reaching about 4.67 million metric tons in 
1971. Australia, Indonesia, and Malaysia 
were the main bauxite suppliers, with Aus- 
tralia also furnishing significant quantities 
of alumina. Additional bauxite will be 
needed because two new alumina plants— 
the Tomokomai Works (Hokkaido) of 
Nippon Light Metal and the Wakamatsu 
(or Hibikinada) Works of Mitsui Alumi- 
num—were scheduled to commence opera- 
tions during 1972-73. To assure long-term 
bauxite supplies, the five Japanese primary 
aluminum producers jointly formed the 
Aluminum Resource Development Co. 
(ARDECO) which undertook as its first 
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project a survey in Ghana in January. AR- 
DECO was asked in October to help de- 
velop a large bauxite deposit on Samar Is- 
land, the Philippines, and to construct an 
alumina plant there also. 

In 1971 four Japanese firms, including 
two aluminum companies Sumitomo 
Chemical and Showa Denko—agreed to a 
joint venture with American Metal Cli- 
max, Inc. (AMAX) of the United States to 
construct a 1.2 million-ton alumina plant 
at Kimberly, Western Australia. The plant 
will eventually supply 450,000 tons of alu- 
mina per year. In the short-term, Japan 
will produce a surplus of alumina hoping 
that some can be exported to compensate 
for losses in markets for smelter products. 
Nippon Light Metal, Showa Denko, and 
Sumitomo Chemical contracted in June 
with Ataka & Co. to export about 170,000 
tons of alumina to the Soviet Union for 
the remainder of 1971 and hope to negoti- 
ate another 150,000 tons for 1972. 

Nippon Light Metal, an affiliate of 
Alcan Aluminium Ltd., planned to reduce 
production during the October 1, 1971, to 
March 31, 1972, period to 125,000 metric 
tons, nearly 20 percent below original 
plans. Output during April 1972 to March 
1973 would be reduced 12.3 percent below 
the original plan. Startup of the Tomako- 
mai Alumina Works will be delayed, and 
startup of a completed new section of the 
company’s Niigata plant was postponed to 
late 1972. Other companies were making 
similar adjustments. 

Sumitomo Chemical shut down the small 
No. 1 plant at its Kikumoto Works, de- 
layed construction of a large unit at the 
Toyama Works, and temporarily suspended 
operation of its 1,500-ton (18,000- to 32, 
500-ampere cells) high-purity aluminum 
plant, also at Kikumoto. Showa Denko also 
planned to shut down its small No. 2 
plant at the Kitakata Works in April 1972. 
The No. 2 Chiba reduction plant was 
working at only half capacity in the fall of 
1971. Showa Denko and Sumitomo Chemi- 
cal had to accept delivery of some alumi- 
num from its joint venture in New Zea- 
land despite the projected oversupply of 
this metal. 

Mitsubishi Chemical delayed expansion 
of its new Sakaide Works, which would 
use petroleum as fuel for power. Mitsui 
Aluminum was moving ahead with both 
its alumina and aluminum projects. Capac- 
ity of the Omuta or Miike Works will be 
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expanded to 75,000 tons of ingot early in 
1972 and to 150,000 tons by 1975. Mitsui 
Aluminum decided in January 1972 to 
build a new coal-burning powerplant for 
its latest aluminum expansion program to 
utilize locally available coal from a sister 
company. 

Chromium.—Only small quantities of 
low-grade chromite were produced and in- 
dustrial requirements for high-grade 
chromite were supplied by imports during 
1971. Imports, mainly of high-grade metal- 
lurgical chromite, have averaged nearly 1.2 
million metric tons annually in the last 2 
years. More than half of the imports have 
come from the Republic of South Africa, 
with the rest imported mainly from India, 
the Philippines, the U.S.S.R, and Iran. 
Much of the chromite is converted to fer- 
rochrome, as indicated by the 361,524 me- 
tric tons produced during 1970. The coun- 
try also has a fairly sophisticated chrome 
metal industry, which produced 2,082 tons 
of refined chrome metal in 1971 as com- 
pared with 1,596 tons in 1970. 

Japan has made continual efforts to se- 
cure more chrome ore from foreign coun- 
tries. Near the turn of the year, a 
delegation of Japanese experts was sent to 
the Philippines to negotiate with Acoje 
Mining Co., Inc., to expand production. 
Technical and financial assistance was of- 
fered in the hope that annual supplies to 
Japan can be increased to more than 
200,000 tons. 


At yearend 1971, an agreement was 
about to be signed between the Brazil 
Chrome Deposits Development Co.—a Jap- 
anese consortium consisting of Nippon 
Kokan Co., Showa Denko, Nippon Denko, 
Japan Metals & Chemicals, Nippon Chemi- 
cal Industries, Awamura Kogyo, Mitsui & 
Co., and Sumitomo Shoji—and the Bra- 
zilian firm Cia. de Ferro Ligas de Bahia 
S.A. (Ferro Bassa Co.) to develop the lat- 
ter's chrome properties. The Japanese will 
own 51 percent of the joint venture and 
are hoping to start production in 1972. 
The initial objective was to produce 17,000 
tons per year, but reserves may be able to 
support a much larger output. 


Despite the long haul by sea, Japan 
Metals & Chemicals, the country's largest 
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ferrochrome producer, concluded a long- 
term contract in the spring of 1971 with 
Etibank, the Turkish state-owned financing 
and mining corporation, for 100,000 tons 
per year of chromite over an II-year pe- 
riod commencing in 1972. Etibank operates 
chrome mines at Sark Kromlari and Ucko- 
prii in southern Turkey. The Japanese in 
turn will design, engineer, and construct a 
25,000-ton-per-year high-carbon ferro- 
chrome plant for completion by yearend 
1973. 


Copper.—Demand for refined copper has 
grown sharply, approximately tripling in 
the past decade and propelling Japan to 
third place as a world copper consumer. 
Japanese industry and government officials 
were forecasting a national demand of 1.25 
million metric tons for 1975, up more than 
two-fifths over the 1971 tonnage. The 
above 1975 figure was at least 10 percent 
lower than earlier estimates, reflecting the 
repercussions brought about by the up- 
ward evaluation of the yen, Production in 
1971, however, showed little change from 
1970, in terms of both mine and refined 
metal. Nonetheless, the copper industry 
was obviously hurting late in 1971, with 
output lower because of slackening de- 
mand, raw materials accumulating at 
mines and ports throughout the world, 
stocks of metal and products unable to 
move, and construction of new facilities 
slowed down. Officials of the Japanese cop- 
per industry felt that losses might run up 
to $75 million to $80 million. Accordingly, 
Government aid was requested, and it 
seemed at yearend that MITI would ex- 
tend aid. The upward trend in Japan's 
copper requirements is unmistakable. The 
MITI white paper on Resources, published 
in October 1971, forecasts that the country 
would need about 2.2 million tons of cop- 
per by 1980. 

As of July 1971 copper smelters and re- 
fineries in Japan had annual capacities of 
960,000 and 877,000 metric tons, respec- 
tively. Breakdown by company and facility 
in thousand metric tons is as follows: 6 


$ Engineering and Mining Journal (New York). 
Copper—Japan's Largest Metal Import. V. 172, 
No. 11, November 1971, pp. 105-110. 
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Company and plant 
Nippon . Co., Ltd.: 


Mitsubishi Metal Corp.: 


Naoshima oldſdſſ „„ 


unitomi 


Mitsui Mining & Smelting Co., Ltd.: 
Hibi 


Furukawa Mining Co., Ltd.: Ashio 
Furukawa Electric Co., Ltd.: Nikko 
Toho Zinc Co., Ltd.: Onahama 
Onahama Smelting & Refining Co., Ltd.: 2 Onahama 


Nasa Industries: Miyako 
Hibi Smelting Co., Ltd.: Tamano 


NA Not available; under construction. 
1 Electrolytic. 


Shisakajima RIOT a ⁵ð i ĩ ET ree 
Besshi or Niihama. ............-.--... ~~... 
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Capacity 
Smelting by process Refining ! 
3 182 (flash) 168 
F 72 (blast) 72 
„FF 67 (fluosolids) TM 
3 101 (fluosolids) 96 
xod eai. 22 8⁴ 
n 12 (blast) se 
„ 96 (flash) a 
per 60 (blast) x 
5 e 144 
A 48 (blast) ER 
3 ae 84 
"V — M — 41 (flash) 42 
3 12 (blast) 11 
NOD RE ORT 48 (flash) ta 
S SE 42 
F 18 (blast) 14 
3 144 (green charge 120 
reverberatory) 
dco Le do e 24 (blast) zu 
„ 84 (flash) NA 


? Owned by Mitsubishi Metal Corp. (48.3 percent); Dowa Mining (25 percent); Furukawa Enterprises (10 
percent); Mitsui Mining & Smelting (6.66 percent); others (10.4 percent). 


To meet the smelting requirements dic- 


tated by the increased receipt of copper . 


concentrates, the copper industry has been 
carrying out both short-range and long- 
range expansion programs. New startups 
scheduled for 1972 include a 48,000-ton- 
per-year Flash process smelter and an elec- 
trolytic refinery by Nippon Mining at Hi- 
tachi and an 84,000-ton refinery by Hibi 
Smelting at Tamano. This would bring Ja- 
pan's copper refining capacity to more 
than | million metric tons per year. Japan 
has also strengthened its position as the 
world’s largest custom smelter of copper. 
During 1971, U.S. producers shipped con- 
siderable copper concentrates to Japan for 
smelting on a toll basis, partly because of 
US. air pollution restrictions. Mitsubishi 
Metal Corp. announced that it had per- 
fected a continuous copper smelting proc- 
ess without air pollution that could revo- 
lutionize copper technology because of the 
low costs. Mitsubishi's process is based 
upon the carefully controlled and simulta- 
neous operation of three connecting fur- 
naces—smelting,  slagging (to produce 
white metal) , and metal production. 
Japan's indigenous copper mining indus- 
try, though providing only a small propor- 
tion of the concentrates smelted, continued 
to be of some consequence. Mitsubishi 
Metal Corp. built up its Shimokawa mine 
in the Kamikawa district of Hokkaido to 
28,500 tons of 2.4 percent copper ore per 


day and its reserves to 5 million tons. 
Thus, Shimokawa became the third largest 
copper mine in Japan, after Dowa Mining 
Co.’s Hanaoka and Uchinotai “black ore" 
mines in northern Honshu. Hanaoka’s 
Matsumine ore body has 30 million tons of 
ore containing 2.5 percent copper, 1 per- 
cent lead, and 4 percent zinc; annual ex- 
traction rate has been increased to one-half 
million tons of ore. The Uchinotai mine 
in the Kosaka area has proved reserves of 
about 10 million tons of ore, from which 
approximately 500,000 tons of ore and 
12,000 tons of copper were produced in 
1971. Both of Dowa's mines are worked by 
the underhand horizontal slicing system 
with an artificial roof, a method developed 
to accommodate conditions related to 
"black ore." The Shakanai mine of Nippon 
Mining, located near Hanaoka and also 
producing black ore,” yielded about 
420,000 tons of ore of the same grade in 
1971. 

Since Japan produced 121,000 tons of 
copper-in-concentrates in 1971 compared 
with imports of approximately 1.93 million 
tons averaging more than 25 percent cop- 
per, the quest for overseas copper contin- 
ued. The 1971 imports were nearly 400,000 
tons more than the tonnage in 1970. In 
addition, there were landings of 282,000 
tons of unwrought copper in 1971 and 
313,000 tons in 1970. Breakdown for 1971 
shows about 153,000 tons of refined copper 
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(91,000 tons from Zambia) and 115,000 
tons of blister copper (44,000 tons from 
Zambia) . Imports of copper scrap, a signif- 
icant raw material for smelting, have not 
been large, indicating that substantial 
quantities of domestic scrap were utilized. 

Japan's efforts to secure long-term sup- 
plies of copper concentrates from abroad 
have begun to bear fruit. In 1971 the 
country obtained about 250,000 tons of 
mine copper (copper-in-ores and concen- 
trates) from already developed sources 
under long-term contracts and approxi- 
mately 150,000 tons from so-called new 


Country, mine, and company ! 


Australia: 


Mt. Lyell (Mt. Lyelll 
Peko Fh ³»wW. oo Odes cee ee 
Ravensthorpe (Ravensthorpe).................- 


Canada: 


Brenda (Noranda)....................-......- 
Craigmont (Craigmontʒꝛdddd 
Fox Lake (Sherritt Gordon) 
ASARC O)) 
Granisle (Granby) ))) 
Valley (Sumitomo, Bethlehem) 
Ingerbelle (Similkameen, Newmont). ..........- 
Lornex (Lornek )ʒůj 
New Imperial (New Imperial 


Granduc (Newmont, 


Highland 
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mines and expansion projects. Supplies 
from existing sources are expected to de- 
cine somewhat as mines are worked out, 
whereas the supplementary tonnage from 
new projects is scheduled to rise sharply to 
possibly 650,000 tons. In addition, Japanese 
geologists and engineers are examining 
new deposits worldwide in the hope of 
finding adequate resources for the even 
more ambitious industrial programs that 
have been envisaged. Japan’s estimated im- 
ports of mine copper, by country and im- 
porting company, are shown below, in 
thousands of metric tons: 


Japanese importer ? 


Mb 
S, N, D, Mi, Mb 


Port Hardy (Utah Construction) ...._.........._....--- E oe 55 Mi, Mb, D 
Valley Copper (Cominco, Bethlehem))h)hh cs Bi 88 S 
ĩõõĩõĩ§Üfrĩ ⁵ ⁵ ³ X a iei eae ies 35 45 30 V 
Chile: 
Rio Blanco (Andina Ec 35 40 - S, Mb, Mi, N 
Sagasca (Sagasca)___......-.._______--_-____--.------ rae A 24 D, Mb, Mi 
BRIDGE A M ĩ E LM Ee. 5 5 M V 
Indonesia: Ertzberg (Freeport) J E AEN 8 SS =. 40 D, N, Mb 
Malaysia: Mamut (Ox RD) ) = EM 40 V,F 
ee Bougainville (Rio Tinto)... .........- 2. L2. ..l-- x m 95 V,F 
eru: 
Chapi (Chap i)) 7 10 10 N. Mi 
Condestable (Condestable LLL. cL... 6 7 7 N, Mi 
jdn E EEEE ETE ⁰dydgd ð yx mts EE E E TA, 18 18 13 V 
Philippines: 
Bagacay Marinduqueꝛꝛ 2. LL c 22222222 11 7 5 Mi 
Lepanto (Lepanto: ; „ 13 15 15 
N (Mar copper) 34 43 45 N 
Philex (Phileee /// 17 20 20 N. 
Sipalay (Marinduque vv ': 22 21 20 Mi 
Toledo (Atlas) 43 70 80 Mb 
C)))Fõͤ ³¹ ü ͥͤͥ⁰ͥ⁰m h; ᷣ vy mm UC TC 10 10 15 V 
United States 35 5 Small V 
aire: Musoshi (S0DEMIC Oo) Rs I 58 V, F 
)))! üüöw ] Zs x8 30 25 15 V 


400 500 920 


1 Short form of company names. 


2 V- Various or consortium of many companies; Mb-Mitsubishi; Mi-Mitsui; D-Dowa; S-Sumitomo; N-Nippon; 


F-Furukawa. 


During 1971 the principal supplier of 
mine copper to Japan was the Philippines 
which furnished more than one-third of the 
total. Most of the increment of about 
36,000 metric tons over 1970 was accounted 
for by the Atlas Consolidated Mining and 
Development Corp. which nearly doubled 
capacity to roughly 80,000 tons of mine 
copper. Marcopper Mining Co. was the 


only other Philippine firm  furnishing 
Japan with considerably more copper than 
the year before. 

Canada nearly caught up with the Phil- 
ippines as the leading supplier of mine 
copper to Japan, as two large mines—Fox 
Lake and Granduc—commenced full-scale 
operations. At least four other even larger 
projects—Ingerbelle, Lornex, Port Hardy, 
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and Valley Copper—were well underway 
and, when completed, will make Canada 
the largest supplier of copper to Japan. 
Sumitomo Metal Mining Co. Ltd. has 
played a vital role in promoting Canadian 
copper development. 

The Bougainville project was ahead of 
schedule and ready to commence produc- 
tion by April 1972 at a capacity 10 percent 
higher than originally planned for. The 
project was running into contract difficul- 
ties at yearend because of economic dislo- 
cations in Japan. The Mamut operations 
in Malaysia and the Musoshi operations in 
Zaire (formerly Congo, Kinshasa), both 
controlled by a consortium of Japanese 
nonferrous mining companies, have sched- 
uled their startup dates for late 1972. 

An example of Japan's search for copper 
resources is Nippon Mining's exploration 
in the Asmara area of Ethiopia. Since sign- 
ing a long-term concession agreement with 
the Government of Ethiopia near the turn 
of the year 1970-71, enough holes have 
been drilled to prove up several million 
tons of high-grade ore which could sup- 
port a viable operation. More work will be 
done before a final decision is made on ex- 
traction plans. 

Late in 1971 Mitsubishi interests report- 
edly signed an agreement with 
Consolidated Goldfields of Australia to de- 
velop the Gun Powder Copper Mine in 
northern Queensland. Putting up 30 per- 
cent of the 50 million Australian dollar 
capital, the Japanese would be entitled to 
the whole output of roughly 10,000 metric 
tons of mine copper per year. 

Nippon Mining in association with the 
Australian firm Minju Pty., Ltd., was 
scheduled to prospect for copper and asso- 
ciated minerals in the Goroka district 
south of Madang in New Guinea. The lit- 
tle-known Japanese firm of Kokuba-Gumi 
was seeking authorization in mid-1971 to 
examine a potentially important copper 
prospect on Iriomote island in the Ryu- 
kyus. The Japanese nonferrous industry 
signed an agreement late in 1971 to assist 
the Peruvian Government in exploring for 
copper, lead, and zinc in the Yauri district 
of southern Peru. The quasi-Japanese-Gov- 
ernment firm Overseas Mineral Resources 
Development Co., Ltd. (OMRDC) planned 
to send a team to Mexico hoping to de- 
velop a nonferrous mineral or fluorspar 
project. 

Iron and Steel.—For the first time in 
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nearly a decade Japan’s crude steel output 
declined as compared with the previous 
year. The official 1971 production figure of 
88.6 million metric tons was 4.7 million 
less than that of 1970. According to Tekko 
Shinbum (Steel News), however, actual 
output may have been 4 to 6 million tons 
higher, since most steel companies pro- 
duced more than was reported during sev- 
eral months late in 1971 when the "anti- 
depression" steel cartel was not yet formed 
to temporarily limit production. Even 
prior to the United States new economic 
policy, the prolonged recession within 
Japan was already holding back steel con- 
sumption. The new economic policy aggra- 
vated the situation, forcing production cut- 
backs and also delaying construction 
schedules. Repercussions apparently went 
even farther, causing downward revisions 
of long-range objectives. No longer were 
the Japanese talking about producing 150 
million tons by 1975 but rather 120 mil- 
lion tons or less. Nonetheless, the modern 
Japanese steel industry was strong at year- 
end 1971, projecting a quick recovery and 
expansion of output to a minimum of 95 
million tons in fiscal year 1972. Although 
the upward evaluation of the yen meant 
that export sales receipts would be lower, 
raw materials would also be cheaper in 
view of the fact that much has been tied 
down long-term in dollars. 

Japan remained in third place as a 
world steel producer, following the Soviet 
Union, with 120.0 million metric tons, and 
the United States, with 109.3 million tons. 
Japan also strengthened its position as the 
world’s foremost steel exporter. Approxi- 
mately 24.2 million metric tons of iron 
and steel products were exported in 1971, 
up a third over 1970 exports. Japan’s 1971 
steel exports had a value of 1.24 trillion 
yen.7 Export contracts concluded in 1971 
were slightly higher than actual shipments 
during the year, indicating that at least a 
reasonably productive year was in store for 
1972. Pressures were mounting, however, in 
the United States and Western Europe to 
limit imports from Japan. Accordingly, the 
Japanese have made agreements to volun- 
tarily control steel product exports to these 
areas. 

With exports held down the Japanese 
were turning to domestic markets for new 


7 About $3.45 billion when converted at 360 yen 


—US$1.00 and $3.69 billion when considering the 
actual higher value of the yen. 
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outlets. The lull in 1971 appeared tempo- 
rary, with construction, machinery, auto- 
mobile, and shipping businesses improving 
early in 1972 and public works projects 
being stepped up. Another factor which 
should raise production is that all the 
large steel companies were still trying to 
complete construction of their new steel 
complexes. At yearend 1971, more than 
one-third of Japan's 21 large, integrated 
steel complexes still had to be built up. 

Four Japanese steel companies were 
among the world’s top 10 companies in 
1971, headed by Nippon Steel Corp. with 
an output of about 30.4 million metric 
tons. This was roughly 6 million ahead of 
the output of United States Steel Corp. 
and British Steel Corp., the next two steel 
firms in rank, and nearly twice as much as 
the production of Bethlehem Steel Corp. 
Japan's Nippon Kokan Co. ranked fifth 
with 12.2 million tons, followed closely by 
West Germany's August Thyssen. Seventh 
and eighth in rank were Sumitomo Metal 
Industries Ltd. with 10.8 million tons and 
Kawasaki Steel Corp. with 10.5 million 
tons. Italy’  Finsider enterprises and 
France’s Wendel-Sidelor enterprises rounded 
out the first ten in rank, and Republic 
Steel Corp. ranked eleventh. 


Japan has long had the world’s largest 
blast furnaces, and establishing a record 
means topping the volume or tonnage of 
another Japanese furnace. The present 
Japanese and world leader is Nippon Ko- 
kan's Fukuyama No. 4 blown in April 26, 
1971, followed by Nippon Steel's Kimitsu 


No. 3 blown in September 18, 1971, both: 


capable of producing more than 10,000 
metric tons daily. Most of the furnaces are 
in new steel complexes, which generally 
are designed for four big blast furnaces so 
that the degree of completion can be 
measured by the number of furnaces 
blown in. As of yearend 1971, Japan's 10 
largest blast furnaces were as follows: 


Cubic 

Company and blast furnace meters 
Nippon Kokan’s Fukuyama Works No. 4.. 4,197 
Nippon Steel's Kimitsu Works No. 3. ,063 
Kawasaki Steel's Mizushima No. 3....... „867 
Sumitomo Metal's Kashima Works No. 1. 3,159 


Nippon Kokan’s Fukuyama Works No. 3 : 
Nippon Steel's Nagoya No. Z 2,924 


Nippon Steel's Kimitsu Works No. 2.... 2,884 
Kawasaki Steel's Mizushima No. 2...... 2,857 
Kobe Steel's Kagogawa Works No. 1. 2,848 
Nippon Steel's Kimitsu Works No. 1..... 705 


As of yearend 1971, Japan already had 
the two largest steel complexes in the 
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world—Nippon Kokan's Fukuyama Works 
with 12 million metric tons per year and 
Nippon Steel's Yawata Works (Tobata is a 
subsection) with 11 million metric tons 
per year. The Soviet Magnitogorsk Works 
came next, followed closely by Sumitomo 
Metal Industries Wakayama Works at 9.5 
million tons. August Thyssen's Duisberg- 
Hamborn Works was fifth at 9 million 
tons, and Bethlehem Steel's Sparrows Point 
Works sixth at 8.2 million tons. Nippon 
Steel's Kimitsu Works will join the 10-mil- 
lion-ton club in 1972. Nippon Steel also 
started to build its Tobata No. 4 blast fur- 
nace late in 1971, and when completed 
will elevate the Yawata Works to the num- 
ber one position at 13 million tons. On 
November 2, 1971, Kawasaki Steel an- 
nounced that it will start construction of 
the Mizushima No. 4 blast furnace and, 
when it is completed in April 1978, it will 
be the largest blast furnace in the world 
at 4,300 cubic meters; the Mizushima 
Works will also top 10 million tons of 
steel yearly, by a wide margin at that 
time. 

On December 31, 1971, 58 blast furnaces 
were in operation. Four new furnaces were 
blown in: Nippon Kokan’s Fukuyama No. 
4 (4,197 cubic meters) in April; Nippon 
Steel’s Kimitsu No. 3 (4,063 cubic meters) 
in September; Sumitomo’s Kashima No. 1 
(3,159 cubic meters) in January; and Nip- 
pon Steel’s Yawata Kukioka No. 4 (1,540 
cubic meters) in October. One way to cut 
production was to advance repair schedules 
of blast furnaces, some of which might be 
shut down permanently. Blast furnaces 
taken out of blast, all during the last 
quarter of 1971, were as follows: Nippon 
Kokan’s 992-, 903-, and 620-cubic-meter 
furnaces at the Keihin Works; Sumitomo's 
Wakayama No. 3 (1,672 cubic meters) ; 
Kawasaki Steel’s Chiba No. 4 (1,663 cubic 
meters); Nippon Steel's 934-cubic-meter 
furnace at Yawata; and Nippon Steel's 
1,126-cubic-meter furnace at Muroran. Nip- 
pon Steel also planned to shut down two 
other furnaces of 892 and 1,273 cubic me- 
ters at Yawata early in 1972. 

Despite the need to reduce output, the 
pressure to continue construction of unfin- 
ished steel complexes remained strong. 
After reviewing the situation, MITI’s de- 
cided to urge industry to slow down and 
to assure that an older blast furnace would 
be shut down when a new one is com- 
pleted. Approval of new expansion projects 
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would be contingent upon this. Kawasaki 
Steel decided to curtail new plant invest- 
ments in fiscal year 1972. For the steel in- 
dustry as a whole, MITI estimated that in- 
vestments in fiscal year 1972 would total 
about 690 billion yen as compared with 
about 840 billion yen in fiscal year 1971. 

In conjunction with producing a re- 
ported 88.6 million metric tons of crude 
steel in 1971, Japan also produced 72.7 
million tons of pig iron and 65.2 million 
tons of hot rolled ordinary steel. The high 
ratio of pig iron to steel shows the impor- 
tance of iron ore and large blast furnaces 
to the industry. Breakdown of Japan's 
crude steel output in 1971 was as follows 
in million metric tons: Basic oxygen fur- 
nace (BOF), 70.9; electric furnace, 15.6; 
and open hearth furnace, 2.1. When Kobe 
Steel shut down its last two open hearths 
in January 1971, steel output by the five 
major companies became 100 percent by 
BOF's or Linz-Donawitz (LD) oxygen con- 
verters. 

Nippon Steel typifies the industry in 
terms of technology. Replacement of older 
blast furnaces by new ones and steady im- 
provement in existing operations have re- 
sulted in a continual reduction of the coke 
ratio. Nine of Nippon Steel’s 24 blast fur- 
naces early in 1971 had a coke ratio of less 
than 400 kilograms of coke per metric ton 
of pig iron. The record was held by the 
No. 2 blast furnace of the Muroran Works 
with 366 kilograms of coke (compared 
with 430 kilograms for the company) ; 93 
kilograms of heavy fuel oil were also used, 
however, because of fuel injection prac- 
tices. An outstanding achievement in re- 
search in 1971 was the development of a 
process to substitute synthetic flux for 
fluorspar in steelmaking. 

Nippon Steel's Oita Works, about to 
come on stream, will be a showcase of Jap- 
anese steelmaking prowess. Continuous 
casting will be employed with projected 
output of 10.8 million metric tons of con- 
ticast” slabs by 1975. The first blast fur- 
nace (4,158 cubic meters) was scheduled to 
be kindled on April 19, 1972; and the sec- 
ond one of about the same size will be 
started in July 1972. There will be two 
corresponding 300-ton BOF's to provide 
molten steel for slabs of up to 2,000 by 
300 millimeters in size, plus complemen- 
tary conventional mills. Nuclear energy 
will be used. The two blast furnaces and 
BOF's constitute approximately one-half the 
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ultimate capacity of the steelworks. In 
order to use less than two man-hours per 
ton of steel, the Oita Works will be nearly 
a manless operation," according to the 
President of Nippon Steel. On the average, 
both the Japanese and U.S. steel industries 
employ considerably more than 10 man- 
hours per ton of steel. Oita Works already 
has a 620-meter sea berth connected to 
land by a 400-meter bridge, capable of 
handling several 300,000-dead-weight-ton 
(dwt) carriers simultaneously. 

The importance of exports is such that 
approximately one-third of the output of 
steel products in 1971 and one-fourth of 
those in 1970 were exported. Japan’s ex- 
ports of steel products in 1971 were 6.2 
million tons more than the 18.0 million 
tons registered in 1970. The United States 
was still by far the most important single 
recipient country receiving a total of 6.1 
million tons. Next came the People’s Re- 
public of China, with Japanese steel ex- 
ports at 1.93 million tons, an increase of 
0.36 million tons over the 1970 tonnage. 
Regionally, Asia accounted for 8.407 mil- 
lion tons, up 41.8 percent; North America 
7.326 million tons, up 12.1 percent; Europe 
3.543 million tons, up 28.1 percent; South 
America 2.455 million tons, up 86.8 per- 
cent; Africa 1.171 million, up 41.1 percent; 
and Oceania 0.989 million, up 63.1 percent 
compared with 1970 figures.8 

Growth in Japanese steel exports to the 
United States has been slowed in recent 
years, with an increase of less than 200,000 
tons or 3 percent in 1971. To stabilize mu- 
tually beneficial trade relationships, the 
Japanese Iron and Steel Federation reached 
a general agreement with the United 
States Government late in January 1972 to 
limit steel exports during a 3-year span be- 
ginning 1972 to an annual increase of 2.5 
percent. The Japanese were also negotiat- 
ing a similar agreement with the European 
Economic Community (EEC) countries. 

Basic to the steel production and export 
program was the matter of raw materials 
from abroad. The economics of Japanese 
steel practice is such that imported scrap 
is not particularly important compared 
with primary iron materials. In 1971, 
Japan imported about 115 million metric 
tons of iron ore, 13 million tons more 
than in 1970. The long-term iron ore con- 
tracts already arranged as of mid-1971 


* Japan Metal Bulletin (Osaka). Jan. 22, 1972, 
p. 3. 
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were tabulated in the November issue of 
Engineering and Mining Journal. Australia 
will supply 35 to 40 million tons per year 
during the next decade; South America, 15 
to 20 million tons; India, 10 to 15 million 
tons; Africa, 7 to 10 million tons; and 
Southeast Asia and North America, about 
5 million tons each. 

The search for new iron ore sources con- 
tinued, so as to replenish depleted deposits 
and meet future Japanese demands. The 
trend has been to import higher grade and 
better conditioned primary iron materials, 
with a view towards facilitating transporta- 
tion and smelting. One recent development 
pertains to the Robe River project in Aus- 
tralia where 87 million tons of high-iron- 
content pellets requiring a different kind 
of smelting have been contracted for ship- 
ment to Japan over a 21-year span begin- 
ning in 1972. Japanese steel companies 
made a commitment in 1971 to help de- 
velop the Aguas Claras Mine in Brazil for 
a maximum of 10 million tons of iron ore 
annually, starting in 1973. Early in 1972 
the Brazilians made a proposition to Nip- 
pon Steel for aid in developing vast iron 
resources in the Amazon River Basin and 
simultaneously building a large integrated 
steelworks. Two events in Africa may be 
significant to Japan's future iron supply. 
The Japanese with the help of the leading 
U.S. and European steel companies moved 
ahead in the investigation and develop- 
ment of extensive iron resources in Gabon. 
Kawaski Steel heading a consortium of 
Japanese companies were moving ahead in 
a program to appraise the potential of the 
Wologisi Range in Liberia. Considerable 
exploration has taken place and transport 
facilities were being investigated. If this 
Liberian project were implemented, the 
Japanese would receive half of the output. 

Lead and Zinc.—After a decade of rapid 
growth during the 1960's, Japan's produc- 
tion of slab zinc declined in 1970, primar- 
ily because two large plants—Toho Zinc’s 
Annaka and Nippon Mining’s Mikkaichi— 
had to decrease their output by about 40 
percent because of public reaction to al- 
leged pollution by sulfur dioxide and cad- 
mium. Despite economic difficulties, zinc 
output in 1971 returned approximately to 
the level of 712,000 metric tons attained in 
1969, after the two large plants previously 
mentioned adopted corrective measures and 
were allowed to operate at capacity. A 
monthly production record was established 
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for Japan in October 1971, despite sluggish 
zinc demand at yearend. Overall zinc con- 
sumption showed no great change during 
1969-71, after a decade of rapid advance- 
ment. Long-range, Japan’s demand for zinc 
should rise steadily for the remainder of 
the 1970's. 

Unlike most other minerals, Japan’s zinc 
output from indigenous ores has been sig- 
nificant in total supply. As a result of the 
fairly recent discovery and development of 
the "black ores" (see under Copper) in 
northern Honshu, mine zinc output has 
been rising at about 10,000 tons yearly to 
297,000 metric tons in 1971. 

Foreign zinc raw materials still provide 
the mainstay in Japan's overall supply. 
Zinc concentrate imports were 972,913 me- 
tric tons in 1970 and 1,075,660 tons in 
1971. Converting on the basis of 53 percent 
zinc in concentrates, imports by Japan 
were thus roughly twice domestic produc- 
tion. Canada and Peru were the two fore- 
most suppliers, together furnishing about 
two-thirds of the total. Australia was next, 
but Mexico was catching up. Japan's plans 
to secure additional large tonnages of zinc 
worldwide are similar to the effort in cop- 
per. Also, imports of zinc metal were not 
noteworthy—some 22,000 tons in 1970 and 
14,000 tons in 1971. 

Related to zinc and the "black ores," Ja- 
pan's mine output of lead has also been 
rising, reaching about 65,000 tons annually 
in recent years. This compares with im- 
ports of lead concentrates of 210,157 metric 
tons in 1970 and 225,427 tons in 1971. 
Lead concentrates usually contain 60 to 70 
percent lead. Canada has supplied 60 to 70 
percent of the concentrates, followed by 
Peru and Australia. Imports of refined 
lead and scrap have been small—on the 
order of 3,500 to 5,000 tons per year. 

Japanese zinc and lead smelting facili- 
ties, particularly those pertaining to zinc, 
are large and modern by world standards. 
The two Imperial Smelting Process (ISP) 
smelters in existence were operating on 
balanced feeds of domestic black ores and 
imported concentrates. At yearend 1971, 
three zinc smelters were rated at more 
than 100,000 tons and six others at be- 
tween 55,000 and 90,000 tons per year. One 
of the latter will be expanded to above 
100,000 tons in the near future. Several 
zinc reflux refining plants for producing 
very high-grade zinc for diecast alloys were 
in existence. Lead smelters were not quite 
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as modern and smaller. In recent years, 
the Japanese have been using the joint 
venture approach to increase lead-zinc 
smelter capacity. Japan's lead-zinc smelters, 
with their yearend 1971 annual capacities, 
are listed below, in thousand metric tons: 


Company and plant Lead Zinc 
Akita Zinc Co., Ltd.: Iijima......... Ss 78 
Hachinohe Refining Co., Ltd.: 
Hachinogne 30 72 
Mitsubishi Cominco Smelting Co., 
Ltd.: Naoshimpa aKa 36 oe 
Mis Metal Corporation: R 
1 
Hosokura.................... 20 22 
sa “Mining and Smelting Co., 
Lr ikcahima KON NU HOP AN ET 8 60 
Kamioka. aa 40 60 
JJJJJJVTꝙh1f.!.t.t. une cid — 2136 
Takeh ara 3 30 dm 
Nippon Mining Co., Ltd.: 
FIT ME oe 120 
Sag nosel CC 36 ss 
Nisso Smelting Co., Ltd.: Aizu...... 5 30 
Sumiko Imperial Smelting Process 
Co., Ltd.: Harima. .............- 24 55 
Sumitomo Metal Mining Co., Ltd.: 
Kumitomi..................--- 20 — 
Toho Zinc Co., Ltd 
CTT. zt 204 
Chigirishima. ...............- 54 EL 
Total: c A 295 927 


1 Has 24,000-ton annual capacity for zinc diecast 


allo 
3 9114, 000 tons of vertical retort capacity and 22,000 
iia of electrolytic refining capacity. Also, a 40, 000- 
von Spe year zinc reflux refining plant 
fines bullion from the Hae ehe smelter. 


The zinc smelter at Iijima, a joint ven- 
ture of Akita Zinc and Dowa Mining with 
the latter holding 52 percent of the shares, 
announced that it would start operations 
by January 1972. The first-stage production 
target of 6,500 metric tons of electrolytic 
zinc per month would be attained by July, 
and then move on to the final target of 
10,000 tons per month. The first-stage 
plant costs $28 million, and the second- 
stage plant $14 million. Smelter feed will 
be 18,000 tons monthly of “black ore” con- 
centrate from Akita Prefecture and 4,000 
tons monthly of foreign concentrate. Dowa 
Mining was scheduled to furnish most of 
the zinc concentrate initially, diverting the 
supply that had formerly been going to its 
Kosaka Works, scheduled to be closed 
down near yearend 1971. Kosaka workers 
were also scheduled for transfer to Iijima. 

Nippon Mining made further adjust- 
ments at its 120,000-ton Mikkaichi zinc 
smelter, in addition to measures taken to 
cope with pollution. The sintering opera- 
tion at the Tsuruga unit was being re- 
placed by a $2.2 million pelletizing plant 
scheduled to be on stream by 1972. A 
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72,000-ton redistillation plant using the 
New Jersey Zinc Co. process to produce 
high-grade zinc and a vacuum distillation 
plant for recovering cadmium have been 
added. Nippon Mining’s Saganoseki lead 
blast furnace plant and electrolytic refinery 
operated on ores from Bolivia, Peru, 
Korea, and Australia. 

Another new lead-zinc plant is an ISP 
smelter located at Hachinohe, a joint ven- 
ture headed by Mitsui Mining and Smelt- 
ing with 50-percent interest. Imported 
technology was improved upon, and $2 
million worth of pollution control equip- 
ment was added. By expanding the furnace 
bottom, output of zinc was raised 50 per- 
cent to more than 6,000 tons per month; 
oxygen feed was being investigated with 
the view to further increase capacity. Im- 
provements were also made to reduce shut- 
down time. Lead capacity remained at 
about 2,500 tons per month. The other 
ISP plant at Harima, operated by Sumi- 
tomo Metal Mining's wholly owned subsid- 
iary Sumiko ISP Co., was not quite as suc- 
cessful, attaining monthly levels of 2,000 
tons of lead and 4,600 tons of zinc. 

Mitsui Mining and Smelting, owner of 
Japan's premium zinc-lead mine Kamioka 
as well as two large smelters at Kamioka 
and Miike, was negotiating a long-term 
custom smelting contract with Texas Gulf 
Sulphur Co. for zinc concentrates. The sur- 
plus smelting capacity in Japan and the 
closure of some zinc smelters in the United 
States for pollution reasons prompted this 
suggestion by Mitsui. 

Manganese.—Virtually all of Japan's re- 
quirements for high-grade manganese ore 
and concentrates have been met by im- 
ports, although several hundred thousand 
tons of low-grade manganese ore are pro- 
duced annually. In 1971, imports of high- 
grade, mostly metallurgical ore were ap- 
proximately 1.5 million metric tons, with 
Australia supplying about 40 percent and 
the Republic of South Africa 30 percent. 
During the year, various actual and poten- 
tial suppliers of manganese ore were plan- 
ning to expand operations or develop pro- 
duction, including Groote Eylandt Mining 
Co. Pty. Ltd. of Australia, Longreach 
Manganese Pty. Ltd. at Ripon Hills in 
Western Australia, South African Man- 
ganese Ltd. at Wessels in Cape Province, 
Compagnie Miniére de l'Ogooue (COM- 
ILOG) of Gabon, and the Tambao project 
in Upper Volta. 
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In 1971, Japan also imported more than 
1.5 million metric tons of ferruginous 
manganese ore which has a low manganese 
content and is charged directly into blast 
furnaces rather than being made into fer- 
roalloys. India and the Republic of South 
Africa furnished nearly all of the imports. 


In recent years, Japan has been produc- 
ing 350,000 to 400,000 metric tons of ferro- 
manganese and 200,000 to 300,000 tons of 
silicomanganese per year. Exports are no 
longer important, and production is re- 
lated to the needs of the steel industry 
which directly or indirectly produces most 
ferroalloys. 


Japan ranked second to the United 
States as an electrolytic manganese pro- 
ducer, with an output of 9,965 metric tons 
in 1971. The largest Japanese producer has 
been Tekkosha Co. which completed a sec- 
ond 6,000-ton-per-year plant in Hyuga, Mi- 
yagi  Prefecture, during the year to 
complement its older facility at Yamagata. 
The new plant cost $7.5 million and in- 
volved a 11,000-kilowatt power station. A 
significant proportion of Tekkosha’s man- 
ganese metal output was exported to West- 
ern Europe. 


Japan has also been important in elec- 
trolytic manganese dioxide, producing 
42,197 metric tons in 1971. Tekkosha was 
again prominent. However, Mitsui officials 
were considering the investment of $7 mil- 
lion in a 10,000-ton-per-year manganese 
dioxide plant at Cork, Ireland. The firm 
feels that output could replace the 10,000 
tons now exported yearly from Japan to 


Company 


Sumitomo Metal Mining Co. Ltd 
Shimura Kako Co. ............... 2. . LLL Lll l.l l.- 
Taiheiyo Metal Mining Co 
Nibbon ved Koo 0o D citet 


Nippon Nickel Co 
Tokyo Nickel Co 


More than four-fifths of the nickel in 
Japan has been consumed in specialty 
steels. Generally speaking, nickel has been 
in short supply and prices are higher than 
elsewhere in the world. Construction of 
liquefied natural gas (LNG) tankers in 
the future apparently will require addi- 
tional large tonnages of nickel. To assure 
adequate supplies, the Government assists 
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Europe, and transportation costs would be 
cut radically. 

Molybdenum.—During 1970-71, Japan 
produced less than 500 metric tons of mo- 
lybdenum concentrates per year, aS com- 
pared with roughly 15,000 tons of imports. 
Most of the foreign supply came from the 
United States and secondarily from Canada 
and Chile. The concentrates were made 
into other products by the Japanese before 
final use. In 1970, Japan produced 3,152 
tons of ferromolybdenum and 285 tons of 
high-purity metallic molybdenum, and in 
1971, 188 tons of molybdenum. 

The Japan Molybdenum Co., a joint 
venture of AMAX and 10 Japanese ferro- 
molybdenum producers, planned to start 
construction of 9,000-ton-per-year molybde- 
num trioxide plant at Ishinomaki, Miyaki 
Prefecture. The $5.5 million plant is to be 
completed in 1975, and AMAX reportedly 
will invest $4 million. Herreshoff furnaces 
will be installed. 

Nickel.—For lack of resources, Japan im- 
ports all its nickel needs. During 1971, 
9,356 metric tons of nickel metal (4,054 


tons from the U.S.S.R.), 4.90 million tons 


of 1.8 to 2.5 percent nickel ore (3.95 mil- 
lion from New Caledonia and 0.82 million 
from Indonesia), 15,756 tons of nickel 
matte (10,403 tons from Canada), and 
nearly 1,000 tons of nickel scrap were im- 
ported. From these raw materials, Japan 
produced 15,492 tons of nickel and 286,290 
tons of ferronickel in 1971. Japanese nickel 
producers and their monthly capacities are 
shown below, in metric tons of contained 
nickel:? 


Plant Capacity 


(tons per month) 


Hyuga (Hosojima) 2,200 (ferronickel) 


Niihama 1,000 (nickel) 
Muroran 500 (ferronickel) 
Amagasaki (Itami) 500 (nickel) 
Shibata 1,000 (ferronickel) 
Hachinohe 2,000 (ferronickel) 
Saganoseki 1,500 (ferronickel) 
Oeyama 1,000 (ferronickel) 
Unknown 420 (nickel oxide) 
Matsusaka 660 (nickel oxide) 


nickel producers through the Nickel Smelt- 
ing Industry Subsidy Temporary Act, ex- 
emption' of taxes for smelters, and meas- 
ures related to a tariff and allocation 
system. 


9Look Japan (Tokyo). Aluminum and Nickel 
dise in Japan. Jan. 10, 1972, p. 21 and p. 
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The 1971 economic recession and the 
upward reevaluation of the yen in the lat- 
ter part of the year resulted in temporary 
cutbacks in ore importation and ferro- 
nickel production. The Japanese were talk- 
ing about reducing ore imports during 
fiscal year 1972 from 4.5 million to 3.0 
million tons for New Caledonia and from 
0.8 million to 0.6 million tons for Indone- 
sia. A one-fourth cut in ferronickel pro- 
duction was also contemplated. Taiheiyo 
Metal Mining deferred startups for some 
new facilities at its Hachinohe plant. Shi- 
mura Kako decided to postpone construc- 
tion of a large ferroalloy plant at Niigata, 
in a joint venture with Nippon Mining. 
All the companies were taking measures to 
hold back production. 

Japan was exploring and developing a 
number of nickel deposits in addition to 
regular purchase type of contracts. An 
agreement was signed with the Marin- 
duque Mining and Industrial Co. of the 
Philippines to purchase 15,000 tons of 
nickel per year (and cobalt) from Nonoc 
Island in return for a nickel reduction 
plant made by Kobe Steel. Nippon Mining 
was in a joint venture in the Philippines 
to explore for nickel on Palawan Island. 
Sumitomo Metal Mining was exploring for 
nickel in Western Australia, and Mitsui 
Mining and Smelting, in a joint project 
with the Northman Gold Mine Pty. was 
also looking for nickel in Australia. 

Among the Indonesian ventures, Interna- 
tional Nickel Co. of Canada (INCO) was 
trying to interest a consortium of predomi- 
nantly Japanese nickel companies to form 
a joint venture to exploit nickel in the So- 
loako area, Pomala district of Sulawesi Is- 
land (Celebes). INCO's nickeliferous lat- 
erite deposits are credited with initial 
reserves of 180 million tons of 1.7 to 1.9 
percent nickel ore. The plan is to expand 
production in three stages—12,500 tons of 
contained nickel annually up until 1974, 
25,000 tons until. 1976, and 75,000 tons by 
1978 or 1979. The optimum goal is 100,000 
tons. INCO intends to produce nickel 
matte and eventually ferronickel and re- 
fined nickel in Indonesia. All of the out- 
put will go to Japan in the form of nickel 
matte during the middle 1970's. INCO also 
hopes to export nickel to the People's Re- 
public of China via Japan after the latter 
has converted matte to nickel products. 

Indonesia's state-owned Anekatanban Co. 
requested the Japanese Government to 
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participate in a ferronickel project using 
Sulawesi ores.19 Anekatanban plans to in- 
vest $26 million in a 20,000-kva electric fur- 
nace plant to produce 4,000 tons of con- 
tained nickel annually beginning in 1974. 
The Japanese Government, which will 
send a six-man survey team, has been 
asked to provide $13 million in the form 
of a yen loan. In addition to securing fu- 
ture supplies, the Japanese are interested 
in this project in the hope of breaking 
INCO's monopoly. 

Titanium.—Japan’s titanium industry, 
third largest in the world, was in the dol- 
drums in 1971, although capacity was sig- 
nificantly raised early in the year. The 
New Metals Industries Co. became the 
country's third sponge titanium producer, 
with a 180-ton-per-month plant employing 
a new single-step process utilizing metallic 
sodium rather the conventional two-step 
Kroll Process utilizing magnesium. Toho 
Titanium Co., Ltd. expanded capacity to 
450 metric tons of sponge per month, 
matching the capacity of Osaka Titanium 
Co., Ltd. 

Whereas Japan’s overall capacity for 
making sponge was increased to 1,080 tons 
monthly, production was only 6,777 tons in 
1971 as compared with 9,230 tons in 1970. 
Correspondingly, export shipments dropped 
from 4,300 to 2,714 tons, and domestic 
shipments dropped from 4,300 to 3,576 
tons. Exports to the United States were 
particularly low in the last quarter of 
1971. In fact, demand was so weak that 
the industry decided to cut production to 
only 300 tons monthly for the first half of 
1972, anticipating no strong upturn until 
possibly 1973. Meanwhile costs have gone 
up sharply. 

Kobe Steel Ltd. which produced most of 
Japan’s ingot titanium was likewise having 
difficulties, although its problem was not 
as acute as that of sponge producers. The 
titania pigments industry, headed by Ishi- 
hara Sangyo Kaisha Ltd. and Sakai Chemi- 
cal Industry Co., also encountered difficul- 
ties. Exports to the United States were 
nearly suspended between August 15 and 
yearend, and a large cut in output was ex- 
pected early in 1972. For fiscal 1971, Japan 
was to have produced 165,000 metric tons 
of titanium dioxide and sold one-fourth to 
the United States. 


The Japanese have made significant 


Japan Metal Bulletin (Tokyo). Mar. 9, 1972, 
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headway in the field of synthetic rutile, a 
preferred titanium raw material. Ishihara 
Sangyo reportedly perfected a chloride 
process in conjunction with titanium diox- 
ide, and the technique was being furnished 
to the Indian Rare Earths Ltd. for a fee. 
Mitsubishi Chemical Industries Co., Ltd. 
entered into an agreement with the Aus- 
tralian firm Murphyores Holdings Ltd. to 
jointly undertake further research and de- 
velopment of the latter's Murutile“ proc- 
ess of converting ilmenite to synthetic ru- 
tile. 

Tungsten.—Japan produced 730 metric 
tons of tungsten-in-concentrates and im- 
ported 3,390 tons in 1970. In 1971, output 
was down slightly, whereas imports de- 
clined sharply to possibly only 1,500 tons 
of contained tungsten. Recession in the 
steel industry was primarily responsible for 
the reduced demand. Normally, Japan 
would need to import 2,500 to 3,500 tons 
of contained tungsten annually or 4,000 to 
6,000 tons of concentrates. 

Japan produced 1,785 tons of refined 
tungsten metal and 1,278 tons of ferro- 
tungsten during 1970. By 1971, output of 
refined tungsten dropped sharply to 1,176 
tons. Awamura Mining was the leading 
producer of ferrotungsten as well as tung- 
sten concentrates in the country. There 
were at least four tungsten metal produc- 
ers—Tokyo Tungsten, Tokyo Shibaura, 
Nihon Tungsten, and the Mitsubishi Metal 
Corp. 

Uranium.—The Atomic Energy Commis- 
sion of Japan (JAEC) published a white 
paper on August 3, 1971, evaluating the 
future growth of nuclear power and the 
raw materials required. This forecast envis- 
ages growth up to 27 million kilowatts by 
fiscal 1980 and up to 60 million kilowatts 
by fiscal 1985. Late in 1971, four atomic 
powerplants with a total capacity of 1.3 
million kilowatts were already in opera- 
tion; nine units totaling 5.8 million kilo- 
watts were scheduled for completion by 
yearend 1975. 

Japan’s cumulative requirement for nu- 
clear fuel was forecast to reach 18,000 
short tons of uranium oxide (Us3Osg) by 
1975 and 120,000 tons by 1985. The over- 
whelming proportion of this supply would 
have to be imported, including large ton- 
nages from Canada, Australia, the United 
States, and Africa. At the start of 1971, Ja- 
pan's long-term contracts for uranium 
oxide aggregated only about 30,000 short 
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tons, mainly from Canada’s Denison Mines, 
Ltd., Rio Tinto Zinc Corp., and the U.S. 
Firm Kerr-McGee Corp. A worldwide 
search for uranium supplies has been 
started by a special council under JAEC 
that recommended the expenditure of 
about $150 million for uranium explora- 
tion during the decade beginning 1972. 

As for enriched uranium, demand was 
forecast at 3,000 tons per year by 1975 and 
8,000 tons per year by 1985. The white 
paper pointed out that the current en- 
riched uranium capacity of the United 
States was about 17,000 tons per year, and 
only a portion of this supply was available 
to Japan. Reportedly, the Japanese were 
considering setting up a uranium enrich- 
ment plant in Australia for approximately 
$1.2 billion, for completion by 1980. 

In early 1971, Japan's uranium reserves 
were on the order of 8,000 tons of UgOg. 
During the year, however, the quasi-gov- 
ernment Atomic Fuel Development Corpo- 
ration embarked upon an intensive explo- 
ration program to delineate reserves of 
high-grade ore from two newly discovered 
deposits—Joringi in Toki in the Gifu Pre- 
fecture and Toyota in the Yamaguchi Pre- 
fecture. 

Other Metals.—Because of its large base 
metal smelting and refining capacity, 
Japan has been prominent internationally 
in the production or consumption of many 
other metals, including bismuth, cadmium, 
germanium, magnesium, mercury, rare 
earths, selenium, silicon, tantalum, tellur- 
ium, tin, vanadium, and zirconium. 

Japan was the world’s third largest con- 
sumer of tin in 1971, with imports furnish- 
ing more than 95 percent of requirements. 
Only two domestic mines were of any 
consequence, namely Ikuno and Akenobe, 
both belonging to Mitsubishi Metal Corpo- 
ration. With the revaluation of the yen, 
Ikuno was scheduled to shut down in the 
near future. Tin imports, predominantly 
from Malaysia, during 1970 and 1971 aver- 
aged about 27,000 tons per annum. Japan’s 
effort to smelt tin in Malaysia did not 
turn out successfully. 

As in the past, Nomura Mining Co. was 
Japan’s mainstay in mercury. It operated 
Itomuka, one of the few mercury mines in 
Japan which, however, may be perma- 
nently shut down soon. Nomura had a 10- 
year contract to import mercury concen- 
trates from the Red Devil mine in Alaska 
before it shut down on account of low 
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mercury prices. Much of Japan's 1971 out- 
put of 228 metric tons (one metric ton 
equals about 29 flasks) of refined mercury 
was extracted by Nomura. Japan's mercury 
imports in finished form were much larger 
than production, specifically 1,245 metric 
tons in 1970 and 519 tons in 1971. 

Japan ranked second as a world cad- 
mium producer during 1970-71, providing 
about 17 percent of the world total. About 
half of the approximately 2,500 metric tons 
extracted yearly was exported and these 
exports no doubt had an effect on world 
prices, which stood at roughly $4 per 
pound early in 1971, declined to $1.50 in 
the spring, and rose to $2.25 in February 
1972. Although most exports went to Eu- 
rope, U.S. authorities alleged that the Jap- 
anese were dumping cadmium. Seven Japa- 
nese zinc smelters established a cadmium 
export cartel in midyear to control ship- 
ments abroad and, in fact, curtailed cad- 
mium exports to the United States during 
the last few months of 1971. With prices 
up again early in 1972, it became necessary 
for the Japanese cadmium producers to 
reexamine their export position. 

Shin Nihon Chemical Industries Co., 
subsidiary of Asahi Chemical Industries 
Co., completed expansion of its sea water 
magnesia facilities to 200,000 tons per year, 
with the help of the United Kingdom firm 
Steeley Co., Ltd. Only Ube Chemical In- 
dustries Co. rated at 400,000 tons had a 
larger capacity than Shin Nihon. Japan's 
annual production level for magnesium 
metal is approximately 10,000 metric tons. 

The Japanese also moved ahead in a 
program to start cobalt production .by 
1974. Nippon Mining plans to produce 
about 1,000 tons of cobalt per year at its 
Hitachi smelter, and Sumitomo Metal Min- 
ing intends to turn out 1,200 tons of co- 
balt per year at its Niihama refinery. Sum- 
itomo will get its raw material from 
Marinduque Mining of the Philippines. 

Japan's role as a producer of high-purity 
silicon and germanium, used primarily in 
electronics, is shown by the high produc- 
tion levels, specifically 159 metric tons of 
silicon, 19 tons of germanium, and 16.5 
tons of germanium oxide during 1971. 

Tantalum was another metal used exten- 
sively in electronics. Japan has had to sup- 
plement production with imports. During 
1970-71, output of primary tantalum aver- 
aged about 20 tons per year as compared 
with some 17 tons of imports; an equal 
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amount of scrap tantalum was imported. 
Shinetsu Chemical Industries Co. and 
Showa Denko K.K. were the leading re- 
fined tantalum producers. Late in 1971 
Showa Denko applied with MITI for the 
establishment of a joint venture with the 
United States firm KBI Co. to produce 
tantalum and products on an integrated 
basis.11 The plan is to turn over Showa 
Denko’s 30-ton-per-year plant at Higashi 
Nagahara to the new company which will 
be called Japan KBI Co. 

A consortium of four Japanese chemical 
and metal firms announced completion of 
facilities at Nippon Denko’s Tokushima 
plant to produce 2.4 million pounds of 
vanadium pentoxide (V205) from South 
African steelmaking slag. The V5O; is to be 
further processed into ferrovanadium. 

Nippon Mining Co. and Sumitomo 
Metal Mining Co. agreed to form a joint 
company to produce zirconium sponge and 
billet. 

The Japanese have been significant pro- 
ducers of rare earths. However, production 
must compete with imports whose position 
has been strengthened as a result of the 
upward revaluation of the yen. For lan- 
thanum oxide, production dropped from 
124 metric tons in 1970 to 95 tons in 1971. 
In April 1971, breakdown of demand in 
Japan for rare earths in the ensuing fiscal 
year was estimated as follows, in metric 
tons: Yttrium oxide, 16; europium oxide, 
1; lanthanum oxide for optical glass, 120; 
lanthanum oxide for ceramic condensers, 
60; cerium oxide for decolorizing glass, 60; 
cerium oxide for polishing plate glass, 150; 
cerium oxide for polishing Braun tubes, 
200; cerium oxide for polishing optical 
glass, 120; mischmetal for making pyro- 
phoric alloy, 120 tons; mischmetal for steel 
making, 100; fluoride rare earth for mak- 
ing arc carbon, 70; and fluoride rare earth 
for making steel, 80.12 


NONMETALS 


Cement.—]apan's cement output regis- 
tered a 2.3-million ton gain over the 57.2 
million metric tons produced in 1970. The 
country continued to rank third among 
world producers after the Soviet Union 
and the United States. Japan's cement- 
manufacturing capacity was raised 6.8 mil- 


11 Japan Metal Bulletin (Tokyo). Dec. 18, 1971, 
p. 5. 

12 Japan Metal Bulletin (Tokyo). Jan. 29, 1972, 
P. 5. 
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lion metric tons in 1969 and another 7.3 
million tons in 1970. Although this pro- 
duction capacity was further increased in 
1971, the increment apparently was not as 
spectacular as in the previous 2 years. 

Japan has a modern cement industry 
with good pollution-control equipment and 
many of the world's largest plants. For ex- 
ample, Onada Cement Co.’s 3,300-metric- 
ton-per-day cement kiln in Ofunato, Iwate 
Prefecture, probably was the world's larg- 
est cement kiln at yearend 1971. 

Japan's cement industry continued to be 
essentially domestically oriented, with an- 
nual exports not much more than 2 mil- 
lion metric tons. The economic recession 
slowed cement consumption slightly in 
1971. To stimulate the economy, the Gov- 
ernment started to step up public works 
construction in 1972—a program that un- 
doubtedly would help the cement industry. 
This has led producers to anticipate a 
total demand of 100 million tons of ce- 
ment by 1975. Although this forecast may 
be overly optimistic, the cement industry 
was clearly moving ahead on its program 
to further expand facilities. 

Fertilizers.—]Japan's chemical fertilizer 
industry ranking third in the world con- 
tinued to expand, particularly in terms of 
large plants of 800- to 1,500-ton-per-day ca- 
pacity. These plants were built by the 
major companies like Sumitomo Chemical, 
Mitsubishi Chemical, Showa Denko, Ube 
Industries, and Mitsui Toatsu Chemicals. 
During 1969-71 about 15 such plants were 
completed. Meanwhile, domestic demand 
and exports started to slow down in the 
latter part of 1970 and the end was not 
yet in sight by yearend 1971. This created 
an oversupply which necessitated cutting 
down Japan’s plant operation ratio, per- 
haps permanent closure of some less 
efficient facilities, and drastic reduction of 
dividends and prices. Increased availability 
of sulfur from petroleum refining and 
nonferrous smelting for making ammonium 
sulfate further aggravated the crisis. The 
Japanese Ammonium Sulphate Industry 
Association, for example, decided to reduce 
output at urea plants to 75 percent of 
rated capacity during the year ending June 
30, 1972, and, actually cut down produc- 
tion to about 50 percent in the second 
half of 1971. 

Japan's fertilizer industry remained very 
much export-oriented, selling more than 
half of its output abroad. During fiscal 
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year 1970 (April 1970 to March 1971), 
production and exports (in parentheses) 
of various chemical fertilizers were as fol- 
lows, in thousands of metric tons: ammon- 
ium  sulfate—2,234 (1,116); urea—2,646 
(1,735); ammonium chloride—779 (592); 
compound fertilizers (potash and phos- 
phate components mainly imported) —2,330 
(180) ; and total of all ammoniacal fertiliz- 
ers (measured in N or nitrogen content) 
—2,066 (1,206). For the first 11 months of 
1971, Japan exported 1.64 million metric 
tons of urea valued at $84 million; 1.15 
million tons of ammonium sulfate valued 
at $28 million; 0.58 million tons of am- 
monium chloride valued at $15 million; 
and perhaps 0.3 million tons of other 
chemical fertilizers valued at possibly $20 
million. 

By far the largest fertilizer export mar- 
ket is the People’s Republic of China; dur- 
ing January-November 1971, 76 percent of 
Japan’s urea exports, 67 percent of the 
ammonium sulfate, and 93 percent of the 
ammonium chloride went to China. Ja- 
pan’s 1971-72 (July to June) supply con- 
tract with China calls for the delivery of 
1.75 million tons of urea, 650,000 tons of 
ammonium chloride, and 750,000 tons of 
ammonium sulfate.13 The 1971-72 agree- 
ment meant a total of 1.125 million tons 
of N, as compared with 1.143 million tons 
during 1970-71. 

There were, however, two significant fac- 
tors which detracted from the desirability 
of the latest contract from the Japanese 
viewpoint. Firstly, prices were much lower 
than what the Japanese had hoped for, 
with reductions of about 10 percent for 
urea, ammonium sulfate, and ammonium 
chloride as compared with the previous 
contract. Secondly, the 1971-72 contract 
calls for the bulk of the contracted ton- 
nage to be delivered during January to 
June 1972. This meant shutdown of plants 
and accumulation of stockpiles during the 
second half of 1971. Japan’s principal com- 
petitor, NITREX of Europe, did even 
worse in the China market. 

In contrast to adequate supplies of ni- 
trogen and sulfur, Japan continued to be 
virtually totally dependent upon foreign 
sources for phosphates and potash. During 
1970 and 1971, phosphate rock imports 
were just over 3 million tons per year, 
nearly two-thirds from the United States 


13 Nitrogen, (London). The British Sulfur Corp. 


Ltd. No. 74, November-December 1971, pp. 7-10. 
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and about one-sixth from Morocco. Potash 
needs were roughly 1.3 million tons per 
year, approximately 40 percent from Can- 
ada and 10 to 15 percent each from the 
U.S.S.R., the United States, and Israel. 

Fluorspar.—Japan’s output of fluorspar 
represented only about 2 percent of im- 
ports in 1971. However, consumption sur- 
passed the half-million-ton mark for the 
third year in a row, reaching a level more 
than half the U.S. consumption. As in 
other industrial countries, most of the 
fluorspar went into steel smelting and alu- 
minum reduction. A significant technical 
development took place in June 1971 that 
may affect future fluorspar consumption in 
Japan. Nippon Steel Corporation an- 
nounced that it had developed a synthetic 
flux of lime, iron oxide, alumina, and sili- 
cic acid as a substitute for fluorspar in ox- 
ygen converter or BOF smelting.14 

Meanwhile, the program to import in- 
creasing quantities of fluorspar was stepped 
up. Imports in 1970 were 520,800 metric 
tons valued at 7.73 billion yen ($21. mil- 
lion), half from Thailand and roughly 40 
percent from the People's Republic of 
China and the Republic of South Africa. 
During 1971, imports soared to 677,950 me- 
tric tons valued at 12.9 billion yen, about 
48 percent from Thailand, and one-third 
from the People’s Republic of China and 
the Republic of South Africa. It should be 
noted that average prices rose from $41 
per ton in 1970 to $53 in 1971. Also, Mex- 
ico, the largest fluorspar producer in the 
world, supplied only a small amount to 
Japan. 

In September it was announced that Ma- 
rubeni-lida and  Metallürgica Mexicana 
Pefioles S.A. are to establish a joint alumi- 
num fluoride plant at Torreon, close to a 
large fluorspar mine northwest of Mexico 
City.15 The Japanese company with 40- 
percent interest in the $3 million project 
will initially import all the output. Ship- 
ments will commence early in 1974, for 
sale to Japanese aluminum refineries and 
later also to consumers in Western Europe. 
This project is supposed to eliminate Japa- 
nese shortages in aluminum fluoride by 
1974. 

To further diversify supply and cut im- 
port costs, the Japanese were also looking 
into Brazil as a source of fluorspar. The 
Brise Company of Brazil has requested the 
ARDECO of Japan to make a fuller assess- 
ment of its properties in the Santa Catar- 
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ina district and to supply capital for the 
development of at least 1 million tons of 
high-grade fluorspar. 

Sulfur.—Japan’s sulfur supply picture 
has been undergoing basic changes in re- 
cent years. Output of sulfur from indigen- 
ous ores, both byproduct and elemental, 
continued to decline in 1971. Pyrite pro- 
duction was down slightly, although Japan 
maintained its position as one of the 
world's top producers. However, the drop 
in elemental sulfur production from native 
sulfur mines has been precipitous, falling 
from 204,000 metric tons in fiscal year 1969 
(April 1969 to March 1970) to 109,000 
tons in fiscal year 1970 and an estimated 
45,000 tons in fiscal year 1971. 

In view of the rapid expansion in petro- 
leum refining and the public pressure to 
remove sulfur from crude oil, "recovered 
sulfur" production has been increasing at 
a significant rate—from an actual 270,000 
tons in fiscal year 1970 to a projected 
375,000 tons in fiscal year 1971, 600,000 
tons in fiscal year 1972, and 710,000 tons 
in fiscal year 1978. 

Since overall sulfur demand is on the 
order of 400,000 to 450,000 tons yearly, sur- 
pluses are imminent by 1972. The surplus 
would exceed 200,000 tons in fiscal year 
1972 unles new outlets for sulfur are 
found. Accordingly, the Japanese are trying 
to promote the use of recovered sulfur in 
sulfuric acid manufacture and develop 
other new markets at home and abroad. 


MINERAL FUELS 


Coal. The year 1971 showed no basic 
change in Japan's overall coal supply posi- 
tion, except that projected growth of fu- 
ture demand was toned down, in view of 
the depressed economy and stagnant condi- 
tion of the steel industry at yearend. Ex- 
panded power and energy needs will be 
met by petroleum, atomic energy, and hy- 
dropower rather than by coal. The steel 
industry is expected to consume increasing 
quantities of coal but most of the require- 
ments will be met by imports. The Japa- 
nese coal industry continued to shrink in 
1971, with output down another 15 percent 
and additional mines such as Utashinai 
and Ponbatsu in Hokkaido belonging to 
Sumitomo Coal Co. shut down in October. 


1 P POR Steel News (Tokyo). No. 15, July 
„ P. 3. 

15 Mining Journal (London). V. 277, No. 7101, 
Sept. 24, 1971, p. 275. 


THE MINERAL INDUSTRY OF JAPAN 


Japan's 1971 coal supply consisted of 34 
million metric tons of domestic coal and 
47 million tons of foreign coal. About 22 
million tons of domestic coal and less than 
2 million tons of foreign coal were of the 
noncaking variety. Although MITI was not 
keen on seeing closure of more coal mines, 
the ones still in operation were facing se- 
vere competition from imported fuels. 
Even the best of all Japanese coal mines, 
the Miike of Mitsui Mining in Kyushu, was 
feeling the pressure. Fortunately for Miike, 
a sister company with an aluminum plant 
in the same locality, decided to use local 
coal for conversion into power for alumi- 
num reduction needs in its expansion proj- 
ects. 

The indispensable need for coal contin- 
ued to be in steel manufacture. Only 
about 10 to 12 million tons of domestic 
coal can be used for smelting but must be 
blended with imported high-grade coking 
coal before use because of its weak-caking 
properties. Adding this to the 47 million 
tons of imports in 1971, Japan's supply to- 
taled approximately 58 million tons of 
coking coal. For every ton of steel pro- 
duced, roughly two-thirds of a ton of cok- 
ing coal is needed. To produce 120 million 
tons of steel annually a few years hence, 
Japan needs about 80 million tons of cok- 
ing coal, of which 70 million must be im- 
ported. Improved coke to pig iron ratios 
in the future will mean a need for slightly 
less coal but more liquid fuel or nuclear 
energy, and this thinking is reflected in Ja- 
pan's long-term coal import contracts. 

In 1971, as in 1970, Japan's coal imports 
totaled about $1 billion in value, with coal 
quality, prices, and demand affecting 
sources of supply. U.S. coals continued to 
command sizable premiums because of 
their high quality (low-ash and low-vola- 
tile content) as compared with other coals; 
imports of 10 to 15 million tons per year 
was considered indispensable to Japan. Be- 
yond this level, however, other factors 
come into play, such as delivered prices 
and demand in general. Coal imports from 
the United States were approximately 18.5 
million metric tons (valued at $28 per 
ton), down 6.8 million from 1970. The 
forecast for fiscal year 1972 at 17 million 
tons is still lower. 

Coal imports from Australia during 1971 
were about 16.5 million tons valued at $15 
per ton, nearly the same as the previous 
year. In fiscal year 1972, imports are ex- 
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pected to rise to 19 million tons. Canada’s 
share jumped from 3.4 million in 1970 to 
6.2 million in 1971, the latter being valued 
at $18 per ton. The projection for Cana- 
dian coal in fiscal year 1972 is 10 million 
tons. Thus, Australia and Canada were 
gaining ground at the expense of the 
United States, even though the coals are 
inferior. Early in 1972, Japan had long- 
term contracts with Australia and Canada 
to buy more than 200 million tons from 
each of these sources. Late in 1971, how- 
ever, the Japanese became concerned with 
Canadian coals with regard to development 
cost and delivery schedules and canceled 
one of the big contracts already signed. 

The realignment of world currencies, 
overall supply of coal, and recession in in- 
ternational shipping during 1971 created a 
confused state of affairs with regard to 
Japanese options in buying foreign coal. 
Although the upward evaluation of the 
yen should benefit Japan in the long-term 
dollar contracts, countries suffering these 
losses were pushing for price increases in- 
stead. Freight rates declined drastically, al- 
beit temporarily, but Japan was unable to 
take advantage of this because of its own 
economic recession. Because of wage in- 
creases, U.S. east coast coal exporters suc- 
cessfully negotiated a price increase of 
about $1 per ton with Japanese steel pro- 
ducers. 

The Australians were trying to get a 
similar increase of about $1 per ton, giving 
as their reason the upward evaluation of 
their currency also; however, Japanese 
steelmakers did not agree to this at year- 
end, fearing a precedent might be estab- 
lished which would affect all Australian 
contracts. The Canadians had already re- 
ceived $1- to $2.50-per-ton increases in sev- 
eral cases, to compensate for higher-than- 
anticipated development costs. The 
Japanese were in no mood to grant further 
increases and were considering canceling 
some contracts with the Canadians. Over- 
all, scaling down future steel production 
targets has had an important bearing on 
many contracts. 

In Australia, the Goonyella Coal Mine 
in Queensland and its railway and port fa- 
cilities were opened on November 5, 1971. 
When Goonyella will be in full operation, 
it is scheduled to supply 4 million metric 
tons of coking coal per year to Japan. An- 
other mine at nearby Peaks Downs was 
being developed for 3 million tons of cok- 
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ing coal yearly. Late in 1971, the Japanese 
also became interested in the development 
of the Salagy Coal Mine (also in Queens- 
land) jointly with Utah Construction & 
Mining Co. for 4.5 million tons per year 
starting in 1974. Early in 1972, the Thiess 
Peabody Co. was negotiating a price in- 
crease of more than $1 per ton for coal 
from its South Black Water Mine which 
was providing 1.5 million tons of coal per 
year to Japan. The Clutha Development 
Pty., Ltd., of Australia, supplying 3 million 
tons of coking coal to Japan yearly, was 
also negotiating a price increase for its 
Wollondil mine. The Japanese did not 
give in on coal price increases in Australia. 

The Japanese were having trouble with 
various Canadian coal companies. An im- 
portant development concerned the Mc- 


Intyre Porcupine Mines, Ltd., owner of the 


Smoky River properties in Alberta. Despite 
granting price increases, McIntyre was a 
full year behind schedule in its 2-million- 
ton-per-year "first" long-term contract and 
had not made preparations to fulfill its 
3.5-million-ton second“ long-term contract. 
This prompted Japan to cancel the sec- 
ond" contract in October. 

In the Republic of South Africa, a 
long-term contract was signed in 1971 with 
the Transvaal Coal Owners Association for 
the eventual delivery of about 3 million 
tons of “blend” coking coal per year from 
Witbank, beginning in 1976. In New Zea- 
land, a contract was signed with the West 
Coast Resources for the delivery of 0.5 to 1 
million tons of coking coal per year from 
the Mount Davy area, Graymouth district, 
beginning in 1974. Both contracts involve 
Japanese loans and assistance in mine de- 
velopment. During 1971 the Japanese were 
also investigating the possibility of devel- 
oping coal mines in the Yakutsk district of 
Siberia. 

Although the West Virginia region of 
the United States has long been the princi- 
pal source of premium-grade coking coal 
to Japan, almost all past deals had been 
purchase contracts, long-term or spot. Late 
in 1970, however, an agreement was made 
between Nippon Steel Corp. and Island 
Creek Coal Co. to develop a new coking 
coal mine in Virginia whereby the Japa- 
nese would advance funds for mine devel- 
opment in return for future deliveries of 2 
million tons of coal per year to Japan. 

Petroleum.—In 1971 Japan strengthened 
its position as the world’s third largest re- 
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finer and consumer of petroleum following 
the United States and the U.S.S.R. Meas- 
ured in terms of primary atmospheric 
crude distillation facilities, refining capac- 
ity was increased by about 12 percent over 
that of 1970. Japan’s refinery throughput 
during 1971 was some 1.4 billion barrels, 
roughly equivalent to crude oil imports 
and output of products. Breakdown of 
1971 refined production is estimated as fol- 
lows, in percent: fuel oil, 55; gas oil, 6; 
naphtha, 13; gasoline, 12; kerosine, 8; and 
others, 6. 

At yearend 1971 Japan had 42 refineries 
owned by 27 companies, with a total at- 
mospheric distillation capacity of 4,109,360 
barrels per day (bpd). Corresponding 
downstream capacities were as follows: vac- 
uum distillation, 1,066,700 bpd; catalytic 
cracking 231,600 bpd; catalytic reforming, 
395,200 bpd; middle distillates hydrodesul- 
furization, 715,200 bpd; fuel oil desulfuri- 
zation 465,260 bpd; hydrocracking, 12,500 
bpd; lube oil solvent extraction, 49,660 
bpd; lube oil solvent deasphalting, 42,040 
bpd; sulfur recovery, 2,445 metric tons per 
day; and liquefied petroleum gas (LPG) 
recovery, 17,800 metric tons per day. 16 
Each refinery had an atmospheric distilla- 
tion unit. There were also 29 vacuum dis- 
tillation units, 34 catalytic reforming units, 
and 14 catalytic cracking units. 

The petroleum industry was still moving 
ahead on its expansion program despite 
the economic recession. Whereas the steel, 
automobile, and chemical industries were 
cutting down on their capital investments, 
the petroleum industry continued to build 
new facilities roughly according to plan. 
Investments planned for fiscal year 1971 
totaled 405 billion yen as compared with 
276 billion yen a year earlier. By yearend 
1971 MITI had already approved the ex- 
pansion plans of 21 refining companies 
which would add 1,943,000 bpd to Japan's 
primary atmospheric crude distillation ca- 
pacity by October 1974. If carried out, 
Japan will have a total of 6,052,360 bpd of 
such capacity by that time, an increase of 
more than 47 percent in less than 3 years. 
Details of Japan's atmospheric crude distil- 
lation capacity, present and future, by 
company and refinery, are shown below in 
barrels per day (bpd): 


1$Japan Petroleum Weekly (Tokyo). Japan 
Petroleum Consultants, Ltd. Jan. 17, 1972 and 
Jan. 24, 1972, pp. 13—14. 
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Capacity, barrels per day Completion 
Company and refinery ——————— date 
Yearend 1971 Planned 
Asia Sekiyu: 
AkodatB. uoces c t LL ELM Ee BI ee ees 25,000 | .......-- | ............- 
, ß c rl T 100,000 ͥͥ; .......-- | ..-........- 
Asia-K yoseki: Sak aide 60,000 October 1972 
. 90,000 October 1974 
m Sekiyu: Yokkaichi..............................- 195,000 20,000 October 1974 
Fuji Kosan: 
e ß e E Eau 47, 600 30, 000 October 1972 
Onahsama. — e e , E 30, 000 October 1974 
Fuji Sekiyu: Sodeg aura 140, 000 70, 000 October 1974 
General Sekiyu: 
Koawassli. ß e cdi Do o 55,000  .-..u- —— GL... 
JJ§Ü¹ «r œ LL Mn iE a a 120.000- ‘tees ë zwmbue nz 
Idemitsu Kosan: 
11111öÜÜ¹ð- . ¹‚¹˙ / ˙·üOwAʃ L 130, 000 April 1974 
CJJJJ%%Gͤ!ͤõĩõĩͤĩ ⁰y y ĩ y y ae TO 270, 000 40, 000 October 1972 
Jõ·Ü˙ . y ĩͤ 8 110;000 öhhhhůlůlnj;̃ wlzxzxeucex6- 
( ĩ⁰⅛“v ³iü]½ ] ͥ Lure 140% 0% % ͤ nͥ/ůꝙrrnhyll 8 
Tomakomai ͥ latch eras ua ði f ·kꝛ - ces a ls 70, 000 October 1973 
Kansai Seki : Sakai. MARC ROPRDOE C 110,000 100,000 October 1978 
Kashima Sekiyu: Kashima_-_________._.......___.--__---- 180,000 -cceceecdc 
Koa Sekiyu: > 
DAL E ec ate A RU 149.000 .zuczzLaom. 20553820206 
ee eR eae EE METRI 80,000 120,000 April 1974 
K yokuto Sekiyu: Chiba. .... 2 2 2 LL LLL LLL -____ 22 60,000 40, 000 October 1972 
. 50, 000 October 1974 
Pyushu Sekiyu: Oitdda aa 100, 000 70, 000 October 1972 
aruzen Sekiyu: 
e ch uar Se 155,000 40,000 October 1972 
Matsuyama___________________________-____ eee 50.000. j2ewisess- 8 
F ĩ·. ³¹¹1ͤ ³˙•mm a econ 8 e — Ael e*w s 
Mitsubishi Sekiyu 
WASBKI-.-.. eee Sees ee Le ee 105.000 — 222222-2- . 
Mitsushima_______.___________________.______- __-_- 170,000 50,000 April 1973 
33 50, 000 April 1974 
Nichimo Sekiyu: Rawas ali 4444 57, 000 43, 000 April 1973 
Nihonkai Sekiyu: Toya mann.. 30, 000 30, 000 April 1973 
Nihon Kogyo: 
FõÄ·Ü%té%éẽö 6%;̃ͤ1Üowuw uw- --- e E Ir ë RR RNDGe 
Mizushima. 2c we ose ymʒ 195,200 40,000 April 1978 
Nihon Sekiyu: Niigata 26:000: cdassósea G neis 
Nihon Sekiyu Seisei: 
KudamalisU.: un So ee ee LC , Sedeta 
CJJJJJ0hG00öõ˙ y ⁰⁰ edo Mu E CD 10,000 100,000 October 1978 
ö§ĩàẽ ³ ! 220, 000 110, 000 October 1972 
Ah x e AS e Beeebece see 
Seibu Sekiyu: Naso BM Get ee TEEC OM NEUE 50,000 60,000 October 1972 
55 80, 000 October 1974 
Showa Sekiyu: 
Numa J ³i³1¹A ³ AA CREER 1 0 00 %! -ꝗ4eꝓd 
Arm 2 lvl Pu d Pr me ME ĩ pad 48,000 nunan 
Showa Yokkaichi: LVokk aich 180, 000 80, 000 October 1972 
MERE MORE 50,000 October 1978 
Taiyo Sekiyu: Kikuma--_-_..-.....--....-----..--------- 69,000 10,000 October 1974 
Teiseki Topping: Kubi MAYO: votes A naEna 
Toa Sekiyu: 
CCC r ↄ ²⁰˙³Qd ... A aa 100 0 % %% ũñãr¹onnilil “ee6beeeuSauu 
% ²˙.à. ³˙⁰¹à ⁰ mm ]ð ͥ ͤ 6m 100, 000 October 1973 
Toa Nenryo Kokyo: 
Kawasaki... Sooke eee . wwe cece 150,000 50,000 October 1972 
irrt y 48.000 .2.0cecc56 8 
Wakavama. 2-oueccoe eni !... I ee 187,000 70,000 October 1973 
Toho Sekiyu: Ow ase 40,000. uz: 8 
Tohoku Sekiyu: Sendai.................. LLL cL... 40,000 60,000 October 1978 
h ⁰³o¹A¹ ˙ ẽ Ar eo cee h toes 4,109,360 1,943,000 


As in past years, Japan's 1971 output of 
crude oil was a mere half percent of refin- 
ery throughput, and natural gas produc- 
tion was also small by world standards. In 
contrast, imports were substantial and were 
growing sharply each year. Thus, sources 
of crude oil from abroad, whether pro- 
duced by foreign or Japanese companies, 
and the delivered price to Japan are basic 


factors affecting refiners and petroleum 
consumers. 

The recent increase in the price of Mid- 
dle East crude oil, the source of four-fifths 
of Japan's 1971 imports, has had signifi- 
cant repercussions. Early in 1971, tanker 
rates were also increased. Comparing the 
period April 1970 to March 1971 with the 
period April 1971 to September 1971, the 
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Japanese estimated the following increases 
in c.i.f. per barrel import cost: crude oil, 
from $1.83 to $221; fuel oil (average), 
from $2.33 to $2.99; and naphtha (petro- 
chemical uses) from $2.40 to $2.48. Freight 
and insurance for crude oil increased from 
$0.413 to $0.450 per barrel. The situation 
in the last quarter of 1971 was rather con- 
fused. For the year as a whole, Japan’s oil 
import total cost was in the neighborhood 
of $3.5 billion. 

To cope with the problem of future oil 
supply, the Overall Energy Council pub- 
lished an interim report on December 6, 
1971, which has been referred to as Ja- 
pan’s New Oil Policy.”17 Growth in en- 
ergy demand in Japan will continue to be 
spectacular, with oil supplying 70 percent 
of future needs. Japan must acquire this 
in the light of increasing world competi- 
tion. Influence in world supply has shifted 
in part from international oil companies 
to OPEC countries. Better cooperative rela- 
tions will have to be established with in- 
ternational oi] companies, OPEC countries, 
socialist countries, and oil-consuming coun- 
tries in general. Japanese companies will 
have to be strengthened and organized for 
controlling larger shares of capacities and 
markets. Crude oil prices probably will 
rise, at least through 1975 and energy 
sources will shift somewhat to nuclear 
power and LNG. Ecology and congestion 
problems will come into play and larger 
inventories will be needed in the future. 
Security of stable supply at low cost will 
become increasingly important. Free-hand 
crude” must be increased at the expense of 
“tied crude." 

To achieve supply stability, there must 
be diversification of sources away from the 
Middle East and OPEC and towards the 
Asian Continental Shelf, Southeast Asia, 
the Soviet Union, and independent sup- 
pliers. Supply methods need not be con- 
fined to development of new sources by 
the Japanese or jointly with foreigners but 
can cover formulas whereby Japan farms 
in or purchases developed oilfields, or 
Japan loans funds in exchange for future 
oil deliveries. Straight import formulas can 
be improved to take in more of the Japa- 
nese viewpoint. Specifically, “Japan’s New 
Oil Policy” calls for the following: Greater 
integration of oil development-refining- 
marketing operations; increased under- 
standing of the international oil situation 
both in terms of producers and consumers; 


MINERALS YEARBOOK, 1971 


larger shares of future oil supply to be 
provided by Japanese controlled compa- 
nies; more awareness of the interrela- 
tionships between refining and product 
flow in areas near Japan; careful studies of 
Japanese oil consumption patterns; more 
flexible adaptation of oil companies to 
congested land and environmental condi- 
tions; improved methods to cope with 
major fire and oil pollution hazards; 
streamlining of the domestic oil distribu- 
tion system; substantial increases in oil 
storage facilities so as to raise inventories 
from 45 days to at least 60 days; and a 
more aggressive role by the Government in 
coping with all these outlined problems, 
and with the oil administration in general, 
by providing necessary legislation and 
funds. 

Stability in Japan, which consumes one- 
tenth of the world's oil supply, would 
strengthen position of consuming countries. 
Japan should aim at supplying 30 percent 
of its crude oil needs by 1985. To achieve 
this objective, the Japan Petroleum Devel- 
opment Corporation must be drastically 
strengthened and a Petroleum Special Ac- 
count should be established to provide the 
funds. 

The draft budget of the Government of 
Japan for fiscal year 197218 reflects this 
trend. After an MITI-proposed Petroleum 
Special Account requesting 61 billion yen 
was turned down in September 1971, pe- 
troleum was attached to a new Coal and 
Petroleum Special Account and called for 
only 25.8 billion yen, 1 most of which 
would go to the Japan Petroleum Develop- 
ment Corporation (JPDC) and particu- 
larly to JPDC's loan and investment pro- 
gram to private firms. Funds for the Coal 
and Petroleum Special Account will be 
supplied from revenues derived from crude 
oil and fuel oil import duties. The budget 
also calls for the Japan Development Bank 
to provide 270 billion yen for 6.2- to 7.7- 
percent loans to finance facilities related to 
expanding refining, marketing, storage, 
pipelines, pollution control, the Japanese- 
flag merchant fleet, and other activities. 
The oil industry also will enjoy effective 
April 1972 a special and more favorable 


11 Japan Petroleum Weekly (Tokyo). Japan 
Petroleum Consultants, Ltd. Dec. 13, l, pp. 
2-4, and six subsequent weekly issues. 

18 Japan Petroleum Weekly (Tokyo). Japan 
Petroleum Consultants, Ltd. Jan. 1 and 24, 


1972, pp. 1-7. 
1? Converts to $83.6 million at the new exchange 
rate of 308 yen — US$1.00. 
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Japan's overseas oil development proj- 


constructed crude oil storage tanks of ects, as of November 1971, are shown in 
50,000 cubic meters or larger. the tabulation that follows: 20 
Date Capital 
Firm established n Name of project 
yen 


Arabian Oil CoOoooo lll. l.- 


February 1958 25 


Offshore, Neutral Zone. 


N. Sumatra Oil Development Coo May 1960 Land, North Sumatra. 

Sabah Oil Development Coo February 1969 94 Land, Offshore Sabah. 

Indonesia Oil Development Coo February 1966 49 Offshore, North Sumatra. 

JAPEX Canada Ltd August 1966 .6 Western part of Canada. 

Alaskan Petroleum Development Co September 1966 Cook Inlet and Bristol Bay. 
JAPEX Australia Pty., Ltd — October 1966 .42 New Guinea, Offshore Queensland. 
Kyushu Oil Development Co July 1967 S and SE Kalimantan. 


Abu Dhabi Oil Co 


Qatar Oll C0. . ue ceseu se April 1969 
Alaska Maruzen Oil Coo ROBES rm 
Mitsui Oil Development Co July 1969 


Sabah Marine Areas Coo 
North Slope Oil Coo 


January 1968 
September 1968 


December 1969 
February 1970 


Offshore, Abu Dhabi. 
Land, Abu Dhabi. 
.6 Offshore, Qatar. 


Alaska. 
.96 Offshore, Thailand. 
82 Offshore to northeast of Sabah. 
North Slope. 


Japan Low Sulfur Oil Co...............- March 1970 Offshore, northwest Java. 
Egyptian Oil Development Co........... July 1970 8 Gulf of Suez. 
Congo Oll o ð ᷣ A oes August 1970 94 Offshore, the Congo. 


Colombia Oil COO 


October 1970 


.2 Offshore, Colombia. 


e 

Cm NGN coo me EIS 
«e 
c» 


Godo Oil Coo November 1970 .85 El Bunbuq. 
Marine Oil (Oo. March 1971 .28 Offshore, Colombia and Honduras. 
Oceania Oil Coo Mr ooog July 1971 .26 Land and Offshore, West Australia. 


oir ead 1971 .125 
00 
November 1971 9 


Khorat Plateau, Gulf of Siam. 
3.9 Land, Iran. 
Offshore, Nigeria. 


Source: Look Japan (Tokyo). Japan Federation of Economic Organizations, Dec. 10, 1971, p. 10. 


Three important developments occurred 
in 1971 with regard to Iran which sup- 
plied about 45 percent of Japan’s crude oil 
imports during the year. First, a Japanese 
consortium of JPDC, Teijin Ltd., North 
Sumatra Oil Development Co., Mitsui & 
Co., and Mitsubishi Corp., together with 
Mobil Oil Company signed an agreement 
on November 8 with the National Iranian 
Oil Co. (NIOC) to form a 50-50 joint 
venture for the exploration and develop- 
ment of the Lureston oil concession, re- 
ported to be one of the world’s promising 
oilfields yet untapped. Terms include a 9- 
year exploration period in conjunction 
with an 8,000-square-kilometer concession, 
a $40 million signature bonus, and a $52 
million commitment for exploration expen- 
ses. 

Secondly, negotiations were underway at 
yearend between Japanese interests and the 
NIOC to develop about 10 trillion cubic 
meters of gas reserves on Qishm Island at 
the southern tip of the Persian Gulf un- 
covered by an international consortium 
which subsequently waived its rights to 
NIOC. Marubeni-lida and Fuji Oil, the 
Japanese principals were trying to interest 
others such as Phillips Petroleum, Tokyo 
Electric Power, Nippon Kokan, and Mitsui 
& Co. to join this involved LPG project. If 


Oishm reaches the commercial stage, NIOC 
will come in on a 50-50 joint venture. 

Thirdly, Japan's Mitsui group of compa- 
nies has decided to join NIOC in building 
a $350 million petrochemical complex by 
1976, each putting up $50 million and bor- 
rowing the rest. 

In Saudi Arabia, Mitsubishi Trading Co. 
jointly with the Chiyoda Chemical Co. 
were on the verge of signing a contract 
early in November to build a new refinery 
at Riyadh and expand the existing refinery 
at Jidda at the cost of at least $127 mil- 
lion, to be compensated in an exchange 
deal for about 10 million metric tons of 
"royalty" crude oil. 

Indonesia, which furnished one-sixth of 
Japan's crude oil imports in 1971, has been 
of special interest because of its great oil 
potential and the low-sulfur nature of its 
crude. Offshore oil has started to flow, and 
Southeast Asia may yield as much as 3 
million bpd (or roughly 150 million me- 
tric tons) of crude by 1980. The price of 
low-sulfur Minas crude took two price 
jumps during 1971, the latest rise on Octo- 
ber l, to $2.60 per barrel. Although Japa- 
nese interest in Indonesian oil may eventu- 
ally wane because of price increases, in 


20 Look Japan (Tokyo). Japan Federation of 


Economic Organizations. Dec. 10, 1971, p. 10 
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1971 the Japanese were still interested in 
developing new oilfields. For example, Mit- 
sui & Co., Marubeni-Iida, and the Far East 
Oil Trading Co. (Indonesian-Japanese ven- 
ture) invested an additional $40 million 
late in the year in the hope of raising out- 
put of the Djatibarang oilfield in the Tjir- 
ebon region of West Java to 80,000 bpd in 
1972 and eventually to 300,000 bpd. There 
is, however, more interest in offshore oil. 
Japex Indonesia and Union Oil were 
jointly developing the Attaka field, about 
150 kilometers northeast of Balikpapan 
and 19 kilometers off the East Kalimantan 
coast, at a total cost of $110 million to 
achieve an output of 100,000 bpd in 1973. 
A production-sharing contract has been 
made with Pertamina of Indonesia. 

In the fall of 1971 and early 1972, the 
Japanese were negotiating with the Soviets 
for the joint development of the Tyumen 
oilfields in western Siberia that would also 
involve a long-distance pipeline to the Pa- 
cific Coast. Costing $3 billion, the project 
could provide 25 to 50 million metric tons 
of crude oil to Japan annually. 

The Japanese were making a serious bid 
in Nigeria late in the year. Nigeria Oil 
Co., Ltd., was formed by Teijin Ltd., Tei- 
koku Oil, and Mitsui Oil Exploration later 
to be joined by JPDC, which eventually 
wil be the half owner of the new com- 
pany. Nigeria Oil in turn will join hands 
with the Nigerian National Oil Corpora- 
tion (NINOC) when commercial quanti- 
ties of oil will be found. At that time 
NINOC will reimburse Nigeria Oil with 51 
percent of the exploration funds, pay 51 
percent of future production costs, and ob- 
tain 51 percent of the total oil production. 
Meanwhile, Nigeria Oil will acquire a 
20,000-square-kilometer offshore concession 
with 5-year exploration rights and 20-year 
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production rights, pay the Nigerian Gov- 
ernment a 1,600 million yen bonus upon 
signing a formal agreement and an annual 
sum of 100 million yen to "assist the pro- 
motion of education" in Nigeria. Explora- 
tion will begin in 3 months and a first test 
well will be drilled in 18 months after the 
agreement is signed. 

Natural gas continued to gain in impor- 
tance in Japan's energy supply?! During 
1971, imports amounting to nearly a mil- 
lion metric tons (equal to about 1.4 mil- 
lion cubic meters) came entirely from 
Alaska for use by the Tokyo Electric 
Power Co. and the Tokyo Gas Co. MITI 
estimates that annual demand by 1975 
would reach 5 million tons of LNG. Based 
upon projects already underway, probably 
more than 20 million tons of LNG would 
be shipped to Japan annually by 1980. 
Alaskan LNG came to Japan via Swedish- 
built 71,500-cubic-meter tankers, and natu- 
ral gas from Brunei, the next important 
source, will be transported to Japan in 
French tankers. No doubt, Japan will be 
building its own LNG tankers soon. At 
yearend 1971, seven new natural gas proj- 
ects involving Japanese participation were 
underway as follows: 


LNG 
First per year 
Project shipment (million 
metric 
tons) 
Brunei, Southeast Asia____ 1978 8.5 to 5 
Das Island, Abu Dhabi.... 1976 13 
Kharg Island, Iran 1976-77 4 
Qeshm Island, Iran....... 1977 4 to 6 
Palm Valley, Australia.. 1977-78 4 to 5 
Burmah Oil, Australia Unknown Unknown. 
Sarawak, Malaysia . do... Do. 


1 One LNG and two LPG. 


21 U.S. Embassy, Tokyo, Japan. LNG for Japan: 
Projects and Tankers. State Department Airgram 
A48, Jan. 26, 1972, pp. 1-8. 


The Mineral Industry of 


Kenya, Tanzania, and Uganda 


By Avery H. Reed t and Robert G. Clarke 


KENYA * 


The mineral industry of Kenya contin- 
ued the steady expansion which has been 
underway for many years. The quantity of 
output expanded above the 1970 record 
and total value increased 11 percent, from 
$9.6 million to $10.6 million. New annual 
records were set for the production of bar- 
ite, cement, common clay, feldspar, fluor- 
spar, lime, and crushed stone. 

Petroleum refinery output increased 4 
percent, from 2.4 million to 2.5 million 
metric tons. New annual records were set 
for the production of distillate, gasoline, 
kerosine, and  liquefied petroleum gas 
(LPG). 

The principal exports from Kenya were 
cement, sodium compounds, and residual 
fuel oil. Leading imports were iron and 
. steel products, crude petroleum, fertilizers, 
and coal. 

Work continued on the development of 
the new zinc operation at Kinangoni. 
The operating company, Kenya Mining In- 
dustries, is 51 percent owned by the Gov- 
ernment of Kenya and 49 percent owned 
by the Romanian Government. 

Work continued on exploitation of a 
new large fluorspar deposit in the Rift 
Valley. The operating company is 51 per- 
cent owned by the Government of Kenya 
and the remaining 49 percent is owned by 
Continental Ore Corp. and Bamburi Ce- 
ment Co. The company will be called 
Fluorspar Co. of Kenya. 


COMMODITY REVIEW 


Metals.—Beryllium.—Production of beryl 
in 1970 was 4 tons valued at $1,344, 76 
percent below 1967, the record year, when 
17 tons valued at $6,056 were produced. 


Total beryl production, 1952-70, was 48 
tons valued at $16,920. 

Columbium.—Production of columbium 
during the period 1955-62 was 3 tons val- 
ued at $4,735. The record year was 1957 
when 1 ton valued at $2,133 was produced. 
There has been no production since 1962. 

Copper.—Copper production in 1971 was 
73 tons valued at $74,656. In 1953, the rec- 
ord year, 3,049 tons valued at $223,518 
were produced. Total production of cop- 
per, 1951-71, was 26,214 tons valued at 
$16,117,853. 

Gold.—There was no production of gold 
in 1971, the second year since 1926 in 
which there was no gold production. Dur- 
ing the period 1926-69, total production of 
gold was 1,089,495 ounces valued at 
$26,157,015. The record year was 1939, 
when 104,076 ounces valued at $1,701,708 
were produced. 

Lead.—Duriny 1967, 1968, and 1969, 23 
tons of lead valued at $3,570 were pro- 
duced. It was reported that a new large 
lead-silver deposit had been discovered at 
Kinagoni. 

Silver.—Production of silver in 1956, the 
record year, was 54,689 troy ounces valued 
at $46,113. Total silver production, 
1926—69, was 608,894 troy ounces valued at 
$533,618. 

Zinc.—In 1952, 814 metric tons of zinc 
ore valued at $93,024 were produced. 

Nonmetals.—Asbestos.—Total production 
of amphibole asbestos during the period 
1935-67 was 6,448 tons valued at $315,871. 
The record year was 1949, when 716 tons 


1 Physical Division 


Minerals. 
2 Prepared by Avery H. Reed. 


scientist, of Nonmetallic 
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Table 1.—Kenya: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 1971 v 
METALS 
Beryllium, beryl concentrate, gross weight 3 4 ae 
Copper, mine output, metal content „ 77 79 73 
Gold, mine output, metal content troy ounces.. 17,903 NA Es 
Silver, mine output, metal content__.......-..-..-.---.--------- do 1, 668 NA os 
NONMETALS 
Abrasives, natural, corundum......... LLL „„ „„ 119 60 NA 
Bari. ↄ y y et sn fL ⁰⁰y Ld tn na 435 447 743 
Carbon dioxide, naturaakMMakakxaakaaaaaasssss eee 761 763 1,051 
S J)); õõõͤõͤͤ ³· dſſdſddſdddſddſ. 86 642,381 801,615 803, 823 
ays: 
Perth eh costes eso bs cc tee Sac NA 56 oes 
ü tree Se eae tee ee y 1,472 1,770 NA 
D1BCOMIG 5 25 oe ee at i M y Sa 2,303 1,601 1,400 
e . . . ats a ae 1, 560 895 2, 650 
Fertilizer materials, crude phosphatic, gua no 360 638 350 
0% ³⁰·¹³ààJàAAſſVſfF/ iii y 1, 861 3, 904 6, 561 
Gaylussit |... 2 22222 LLL LLL LLL LLL LLL Lll 222222222 kilograms. . 15, 000 20,400 t 
Gem stones, precious and semiprecious: 
h ³o / ³ carats.. 680,388 290 NA 
Apatite (gem quality)------------------------------------ do.... 85 f ze 
Agquamarié. <- e oclo . ee do.... 38,980 56 , 700 NA 
Gärnot A HEX" ———— kilograms. . 116 7,460 12 
CÜ˙³ðê ⁰ ² ³ f PHP . carats.. 11, 955 12, 385 16,700 
ww ie ee 88 do.... 14,195 4,51 
rr ]³‚·Ümſͥ ¶ͥſddſ ⁰ͥ⁰⁰ʒd ⁰⁰ A E do „020 70, 450 82, 900 
CJ ß UA E do nis 3,085 dues 
Gypsum and anhydrite: 
For cement production 61,365 59,020 3 91,872 
ͤöÜo ́ DONORS od ee 8 480 1,067 NA 
JJ ͥ%]⁰ chs ⁰.tT⁊ꝛ ddt ee MI La t 61, 845 60,087 91,872 
Magnesite, rule c5otacUssctuosdques 508 4 221 
Pt! r r r dd LAU UL ee Ld 1,851 70 NA 
Salt: 
DO Yr MC TR 37,8368 85,420 48 , 406 
Hosk-.2-..222-.: 90200 do ¼ . 4, 924 3,851 c 
TOUR. 25 c.i esten xu ue ca DAL MUN S M ee ak 42 ,287 89,271 43,406 
Soda, raw crushed (trona) 2 2222 LLL cL2ll LLL 2L ll22 22222222222 2,068 2,879 1,932 
9 eed een re ete PE ͥ ⁰ ⁰ kms yd yt y RP DEAE 105, 908 167,477 161, 260 
Stone, sand and gravel: 
Calcite, not further describe NA 51 2s 
Coral for cement manufacture thousand tons m 918 
Kunkur 4 for cement manufacture 95 , 702 57,118 51,499 
Limestone for cement manufacture thousand tons. . 832 1,048 : 
Limestone, other do- NA 24 NA 
Limestone products, not further describe r 24,091 24,149 28,127 
CCC i EO ore mr ß MM as 20 ut. 
Sand, glass sand only... 2222222 LLL 22 lll l2 Lll eee ee NA 12,348 8,728 
Ship o Seen . a ea 123,618 144, 000 187, 050 
Voleanic ash for cement manufacture xn 863 ,866 
Vermieulte- ˙³%.ͥſͤ0ſ0ꝙVT.t vy y sp EE 776 1,668 1,359 
/ ³ A k-; vence et E 691 100 oe 


MINERAL FUELS AND RELATED MATERIALS 


Petroleum refinery products: 


asoline, motor thousand 42-gallon barrels. . 2,508 2,668 2,776 
Jot uel- esteas che yk y e Lusit do.... ,192 2,965 
3232 DURO Er pF PN net ERE do 946 574 2,811 
Distillate TUG) Olli gone eo oa eine esse eben do 3,230 3, 306 3,585 
N r ⁵³ do 6,760 7,489 6,445 
Other rs ae a NEP AR THO M he ce 8 do 419 797 NA 
Refinery fuel and losses do 805 341 NA 
õͤꝗ] ]⁰ð¹iiͥͥͥͥ ͥ ³˙¹wͥͤͤ ³˙ m •ůmæa ĩð2s 88 do.... 15, 860 17,485 15, 677 


P Preliminary. r Revised. NA Not available. 
1 Hydrous sodium-calcium carbonate mineral. 
1 (gem or industrial), not specified. 
8 probably includes gypsum for other than cement production. 
* Local name applied to a variety of calcareous stone. 
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Table 2.—Kenya: Exports of major mineral commodities to countries 
outside of East African Economic Community 1 
(Metric tons unless otherwise specified) 


Commodity 
METALS 
Gold, metal, unworked or partly worked. ........... 
Iron and steel: 
Metal: 
MOPED soto E i Er 


Semimanufac tures____._....-.---..------- 
Other nonferrous metals, scrap. ...................- 


Fertilizer materials, manufactured... ... 
| Tor ESI Ste en cc A ] §ͤW 8 


Sodium compounds, soda ash, sodium carbonate. ........ 
Stone, sand and gravel__________________-_--_---_- 


505 
1969 1970 
EAL DIDI re OP EE troy ounces... 16,044 "m 
oct fr mmu es ete 9,739 6,918 
CLEA ,035 846 
S PAIR 8 2,200 2,621 
Oe ie AAA MA A E I ĩ8, 619 279 
ODD POTUERINT EUER 309,041 348, 575 
mci a LI a LEM E aes 1,425 „739 
J... ¾ ò V 22 30 
7jGCͥͥũů̃üͥ 8 210 308 


MINERAL FUELS AND RELATED MATERIALS 


Gas, hydrocarbon ` nn 


Petroleum: 
Refinery products: 


Kerosine and jet fuel 
Distillate fuel oil____..______..__._________ 
dual fuel oli 
23 EINE EE ee ee UMOR ĩͤ k 8 


Resi 
Oth 
1 Excludes reexports. 


valued at $17,475 were mined. There has 
been no production since 1967. 

Barite.—Production of 743 tons of barite 
valued at $29,580 in 1971 was the largest 
for any year. Total barite produced during 
the period 1965-71 was 2,380 tons valued 
at $125,350. 

Calcite.—In 1970, 51 tons of calcite val- 
ued at $1,820 were produced. This was the 
only year in which calcite was produced. 

Carbon Dioxide—Record output of car- 
bon dioxide in 1971 was 1,051 tons valued 
at $271,726. Total production of carbon 
dioxide 1951-71 was 14,210 tons valued at 
$3,063,029. 

Cement.—Production of cement in 1971 
was a record $803,823 tons valued at 
$18,919,720. ‘Total cement production, 
1955—71 was 6,872,119 metric tons valued 
at $152,787,244. 

Clays.—Bentonite, common clay, and ka- 
olin were produced in 1971, for cement 
and other uses. 

Common clay production in 1971 was 
187,050 tons valued at $261,800. This was a 
new annual record, 30 percent above the 
1970 record. Total production of common 
clay, 1955-71, was 1,470,433 tons valued at 
$1,713,841. 

Kaolin production in 1970 was 1,770 tons 
valued at $121,450; this was 73 percent 
below the 1963 record, when 6,663 tons 
valued at $14,563 were produced. Total ka- 


22222 8 183 165 
_ -thousand 42-gallon barrels. . 157 172 
1110 UP ee do.... ,902 1,393 
) EE do.... 674 779 
MISTER PODER t do.... 8,701 4,187 
DNO NOT do- 147 1 


olin production, 1941-70, was 40,926 tons 
valued at $567,868. 

Corundum.—Production of corundum in 
1970 was 60 tons valued at $3,276, 50 per- 
cent below the 1969 record. Total corun- 
dum production, 1967-70 was 249 tons val- 
ued at $18,889. 

Diatomite.—Production of diatomite in 
1971 was 1,400 tons valued at $78,400. This 
was 77 percent below the 1952 record, 
when 6,026 tons valued at $178,276 were 
produced. Total production of diatomite, 
1942-70, was 75,788 tons valued at 
$3,106,079. 

Feldspar.—Production of feldspar in 1971 
was a record 2,650 tons valued at $109,200. 
Total feldspar production, 1948-71, was 
6,384 tons valued at $261,545. 

Fluorspar.—Fluorspar production in 1971 
was a record 6,561 tons valued at $107,033. 
Total production of fluorspar, 1968-71, was 
12,519 tons valued at $290,128. 

Gem Stones.—Production of gem stones in 
1971 was valued at $6,286, 82 percent 
below the 1964 record. Total gem stone 
production, 1961-71, was valued at 
$163,117. 

Graphite.—Total production of graphite, 
1944—60 was 4,542 tons valued at $542,828. 
The record year was 1960, when 1,010 tons 
valued at $78,467 were produced. There 
has been no production of graphite since 
1960. 
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Table 3.— Kenya: Imports of major mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 
METALS 
Aluminum metal, including alloys, all form n 988 1,684 
Copper metal including alloys, all forme ꝛn —§ꝓũ „„ 585 2,481 
Gold metal... e ße ß ce E E E troy ounces. . 7,080 6,091 
Iron and steel: 
Ore and concentrate 2222 ⁵ꝙðViĩ t LED Eu een 5, 762 9,549 
Metal: 
Sera Dose ³ ] T ⁵ ³ðÄV»ͤ.. LEE EL ALLE met = 256 
Pig jo ferroalloys, and similar materials 577 796 
Steel, primary forms, ingots and other_______..._._...------_----_-_----- 16 7,058 
Semimanufactures: 
Bars, rods, angles, shapes, sections 33, 776 32,110 
Universals, plates, and sheets 832, 322 119,491 
h ³ dd y d ML LE „144 „715 
Rails and accessoriee nns 3,414 289 
PNC —ht!ntnntt y 88 7,543 12,527 
Tubes, pipes and fittings- ---------------------------------------- 7,2'19 15,671 
Castings and forgings, rough.___._._._._..-.......----------------- sz 2 
Lead metal including alloys, all formꝶundnwmü d widUUUmꝛ᷑ „„ 816 554 
Nickel metal including alloys, all form 4 2 
Tin metal including alloys, all form long tons 1,073 117 
Zinc metal including alloys, all forms. ........ „ 1,924 2,984 
Other, nonferrous metals, scrap. ____--_.--.---- Ll LL LL „ 43 17 
NONMETALS 
ee, oe a . d E LU f bese paf tL T oe 
Cement - occ a ae Oe eee ͥ ͥ¶œœÜV w 8 1,215 986 
Clays and products (including all refractory brick): 
(rudem B. o co v ouo cue tu E A ͤ vd ͤ y y y Ao M dE s 861 507 
Produ6li. Leal e erue ⁰ dre ͥ ⁰ ;. y 8 2,123 924 
Feldspar, fluorspar, cryolite and chiolite__.........---.-------------------------- 310 =e 
Fertilizer materials: 
Crude: 
Tln ĩ²˙.7ir aod ³ ⁰ f Ad 29 1 
Fh ⁰ꝙ HF: ĩ . een eee he 191 
Manufactured: 
Nie! ² mdr gf ce elec LE LE 11,084 21,002 
Phosphallé. l2 ³o/ſſſſſſſſſſſſ ³ð: estem E EU. ce 17,864 19,843 
OUST ae See mts 8 „548 4,842 
Other, including mixed................. ... 2.2. „„ 33,737 44, 640 
%%%%%§§˙?êOK4ůͥ ⁵o²i ĩð ͤ ö ð K rcu cp ĩé— . DAN. eee 53 19 
Graphite, MOUTON oe tlt EAA E E T...... E 5 4 
/// a a ea ON EP PRESSE NES 91 45 
Mica, h/ ³ð ſdſ ſ ³è ͤſ é a A aa a ctu 23 11 
Salt õ§ôê³w¾ «““ ole eS - yd yd y LE oe 4,387 1,097 
Stone, sand and gravel: 
Dimension stone. 22-22 . y os eee E s 104 60 
CJJJõ§öÜrsö ⅛ ͤ» d ey Si ee ee D a ee ee eee 48 2s 
Gravel and crushed rock... 22222222222 „„ 604 267 
Limestone]. ae ee ea AS hh Ee Oe Ke eue / ĩ (yu mr CE DAE S 94 69 
"deri mhh e e dac aai ees E 4 
))/)///öüãC0öſũũũͥ ey ſ¶ TCT DEMIS A TRIE ĩ ĩͤĩͤ b NIIS 46 17 
Sulfur, "elemental JJC ͥͥͥͥ½˙³˙¹w.w ³ ³ y ⁵ K E 8 543 509 
MINERAL FUELS AND RELATED MATERIALS 
Coal, all grades including briquets. --------------------------------------------- 81,358 82,915 
Coke and semicokeeeeeeeeeeeeeeůauꝛuuůZnnꝛnwnꝛnnꝛnꝛnnn „„ 1,190 1,454 
Petroleum: 
Crude and partly refined thousand 42-gallon barrels.. 15,206 16, 465 
Refinery products: 
an , d ß tA re do 171 435 
Kerosine and jet fueekl!lklũl̃ꝝlll „„ do 644 484 
Distillate fuel oililllllllũll]d!. L2 eee ee do.... 264 868 
; od do 1 119 
Fi ³ð d y do 205 161 
Ma ca e cor ee are Are ER ENS do.... 26 19 
! Includes gypsum, plasters and similar stone used for the manufacture of lime or cement. 
Gypsum.—Production of gypsum in 1971 1948-60, was 102,465 tons valued aat 


was a record 91,872 tons valued aat 
$598,752. Total gypsum production, 
1943-71, was 514,699 tons valued at 
$3,284,142. kyanite since 1960. 


Kyanite—Total production of kyanite, 


$2,162,978. The record year was 1949, when 
23,633 tons valued at $992,928 were pro- 
duced. There has been no production of 


Lime.—Production of lime in 1971 was a 
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record 28,127 tons valued at $650,961. 
Total lime production, 1941-71, was 
493,955 tons valued at $7,972,219. 

Magnesite.—Production of magnesite in 
1971 was 221 tons valued at $4,950. In 
1959, the record year, 2,852 tons valued at 
$27,994 were produced, Total magnesite 
production, 1943-71, was 7,913 tons valued 
at $105,865. 

Meerschaum.—A small quantity of meer- 
schaum valued at $100 was produced in 
1970. In 1958, the record year, 34 tons val- 
ued at $12,852 were produced. Total pro- 
duction of meerschaum, 1955-70, was 155 
tons valued at $66,256. 

Mica.—Production of sheet mica in 1959, 
the record year, was 11 tons valued at 
$2,912. Total sheet mica production, 
1943-68, was 33 tons valued at $25,628. 
There has been no production of mica 
since 1968. 

Pumice.—Production of pumice in 1960, 
the record year, was 2,458 tons valued at 
$4,603. Total production of pumice, 
1955-67, was 15,612 tons valued at $78,991. 
There has been no production of pumice 
since 1967. 

Quartz.—Production of quartz in 1970 
was 20 tons valued at $1,305. In 1958, the 
record year, 2,880 tons valued at $15,876 
were produced. Total quartz production, 
1944-70, was 6,477 tons valued at $40,250. 

Salt.—Production of salt in 1971 was 
43,406 tons valued at $1,189,398; this was 
29 percent below 1968, the record year, 
when 61,001 tons valued at $2,049,250 were 
produced. Total salt production, 1939-71, 
was 831,676 tons valued at $18,809,918. 

Sand and. Gravel.—Production of sand in 
1971 was 8,728 tons valued at $42,764. 
Total sand production, 1966-71, was 34,642 
tons valued at $163,489. 

$oda.—Production of soda in 1971 was 
163,192 tons valued at $5,339,152. Total 
soda production, 1936-71, was 3,465,842 
tons valued at $94,788,120. 

Stone. Production of crushed limestone 
in 1971 was a record 1,983,801 tons valued 
at $1,934,831. Total crushed limestone pro- 
duction, 1948-71, was 10,575,676 tons val- 
ued at $9,819,188. Most of the limestone 
was used for cement manufacture. 


Total production of crushed sandstone, 
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1960-72, was 88,915 tons valued at $78,641. 
There has been no production since 1962. 


Talc.—Production of talc in 1949, the 
record year, was 589 tons valued at $9,722. 
Total talc production, 1944-54, was 3,190 
tons valued at $57,044. There has been no 
talc production since 1954. 

Vermiculite.—Production of vermiculite 
in 1971 was 1,359 tons valued at $32,536. 
Total vermiculite production, 1949-71, was 
6,685 tons valued at $97,286. 

Wollastonite—Production of wollastonite 
in 1970 was 100 tons valued at $4,760. In 
1968, the record year, production was 1,381 
tons valued at $60,388. Total wollastonite 
production, 1967-70, was 2,150 tons valued 
at $81,768. 

Mineral Fuels.—Petroleum.— Commercial 
oil and gas have not been discovered to 
date in Kenya. During 1971, one explora- 
tory well was drilled to a depth of 12,247 
feet. Exploration continued. 

The oil refinery at Mombasa which 
Started in 1963 continued to produce pe- 
trolum products. 

Asphalt.—Production of asphalt in 1971 
was 46,648 tons valued at $1,920,800. ‘Total 
production of asphalt, 1964-71, was 273,616 
tons valued at $11,258,800. 

Distillate Fuel Oil.—Production of distil- 
late in 1971 was a record 544,896 tons val- 
ued at $38,446,800. Total distillate produc- 
tion, 1963-71, was 2,970,689 tons valued at 
$209,616,000. 

Gasoline. Record production of motor 
gasoline in 1971 was 421,904 tons valued at 
$38,866,800. Total production of gasoline, 
1963-71, was 2,297,028 tons valued at 
$211,601 ,600. 

Kerosine.—Production of kerosine in 
1971 was a record 436,416 tons valued at 


$43,610,000. ‘Total kerosine production, 
1963-71, was 1,971,295 tons valued at 
$197,041 ,600. 


Liquified Petroleum Gas (LPG).—LPG 
production in 1971 was a record 28,542 
tons valued at $2,016,000. Total production 
of LPG, 1964-71, was 67,105 tons valued at 
$4,743,200. 

Residual Fuel Oil.—Production of resid- 
ual fuel oil in 1971 was 979,728 tons val- 
ued at $38,404,800. Total residual fuel oil 
production, 1963-71, was 7,878,851 tons 
valued at $305,905,600. 
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TANZANIA ° 


Diamond production again dominated 
Tanzania's mineral industry. Diamond pro- 
duction was valued at $19.1 million, down 
from $22.5 million in 1970. Holdings in 
the diamond industry by the Government- 
owned National Development Corp. 
(NDC) were the largest profit maker for 
the Government in 1970. The Central Sell- 
ing Organization purchased all of the dia- 
mond output. 


Table 4.—Tanzania: 


Exploration for petroleum was report- 
edly all seismic in 1971; no wells were 
drilled. 


COMMODITY REVIEW 


Metals.—Gold and Silver.—Production of 
gold and byproduct silver decreased drasti- 
cally to less than 3 percent of the 1970 


3 Prepared by Robert G. Clarke. 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 1971 v 
METALS 
Gold, ne troy ounces 16,015 17,859 167 
Silver, ird eter eux couse do.... 2,123 1,102 86 
Tin, mine output, metal content_.-------------------------- long tons 112 104 114 
Tungsten, mine output, metal content... .---------------------------- 6 5 4 
NONMETALS 
JC ⁰⅛räʃʃb ͥ Ed EE Ea ee LE 721 464 828 
c o³·m Aͥ / ⁰y 8 169,637 167,296 177, 504 
Diamond: 
U ! (tkm ³ ² GA. ³ow- S uei LED as carats.. 394,086 359, 030 341,687 
k ⁰⁰⁰ aah a See ec do.... 383,203 349, 115 473, 196 
ee ß ñ ñ ß E do.... 777,289 708, 145 814, 883 
Gem stones, precious and semiprecious, except diamond: 
Amethyst. ß . ae ae e kilograms. . NA 153 . 69 
Aha innen qeu do 10 t 2 
Beryl (gem only)............-.-.......--..---.22.-..2.2.22.2..- do- 19 17 35 
prase and Opal: “. eode s2zodeceds do.... = 2 5 
Corundum (gem only)..................-..........-...-.- do.... 57 142 33 
BING a . to wie cae EHE: do.... 66 146 83 
Ruby and sapphire do.... 239 61 11 
S ³ͤ ee ee ee y do.... 87 46 2 
MACON: foes ic kee Soe ˙m N q df d k 8 do 10 4 (3) 
Zoisite (tanzaniteeꝛꝛꝛꝛꝛꝛd LLL 2 Lll c2 2 l2 222222222222 do 20 66 1 
Gypsum and anhydrite, erud ed 10,684 20,718 17,139 
Lime (quicklime and hydrated lime).................................- 10,570 346, 025 „117 
Magnesite; crude- ess cce cece sebecc wesc cscs 1,498 690 1,001 
5 JV ⁵ ↄðDj! h (L: ee AE kilograms.. 10, 860 9,760 14,500 
ica: 
)öö· ͥ c RE UU eeu LU eL C ³⅛ A ĩͤ ee Te sete 94 45 87 
[ld MENORES HAT te WOMEN On e iun 8 111 18 NA 
Salt. all tVDOB. ⁰õy⁰ ⁰⁰y ⁰⁰yy ee e c e 33,015 41,944 35,114 
Stone, sand and gravel: 
Ornamental stones: 
fred Sob Ea Le é 10 51 20 
Amethystine quartz. |. LL LL LLL LLL LLL eee 7 (3) NA 
000000 ³ↄ”?i!.. ͥ ³⁰Ü’wun;r;¶᷑³ ĩ?ĩ ee Lee 2,625 3,938 53 
Vermicullte- leclio cce o wee yd oe olen fae 123 150 s 
MINERAL FUELS AND RELATED MATERIALS 
ih ¶⁰yd 2,479 2, 664 2,790 
Petroleum refinery products: 
asoliné, moto ‚‚r‚r‚‚‚‚uh 222202224 thousand 42-gallon barrels. . 926 1,089 1,041 
P ˙”.““.f.ff.f..ffff.f.f.f.6.f.0. hr-= y do- 291 350 444 
P ˙²˙¹iF² ˙··w-ꝛꝛꝛꝛ ] ͤ ddt · 8 do 256 234 121 
Distillate fuel oil do 972 1,144 1,175 
Residual fuel oil do.... 2,076 2,941 2,919 
Other. nho ccr hee d Mp do.... 317 48 54 
Refinery fuel and losses do.... 858 373 336 
„ dd he are Set do.... 4,916 5,529 5,550 


P Preliminary. 
1 Exports. 


2 Figures for 1969 and 1970 represent estimates based on reported total diamond output and best available 
information on ratio of gem to industrial stones in total output. 


3 Less than V unit. 
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Table 5.—Tanzania: Exports of major commodities to countries 
outside the East African Economic Community 1 
(Metric tons unless otherwise specified) 
Commodity 1969 1970 
METALS 
Aluminum metal, including alloys, semimanufacture s 169 217 
Gold, metal, unworked or partly worked _________________________--- troy ounces... 16,017 7,927 
Iron and steel: 
Metal: 
SOIHDiue ⁵ ↄ x d ͤkßß PaO ROT 8,483 8,053 
Semimanufactures. ... 22222 LLL Ll 2 LLL 222 llc llc 22222222222222222222222 740 187 
Silver metal including alloy troy ounces. . 2,023 917 
Tin, ore and concentrate long tons 176 241 
Tungsten, ore and concentrate 
Other, nonferrous metal, scrap________.__._-_-__----_--_-----_------------------- 1,150 1,107 
NONMETALS 
h ee ee ree Sos ³⁰ AAA 11 EV. 
%%% de nns crt i LUC ⁰ ̃ ⁰y cee ae ae 8 1,812 2,302 
Diamond, all grades_________________.._.__--__-_-.-_---------_--------- carats.. 780,210 119,660 
Magnesite WE VIO ³W.ſͥſͥ⁰ũ ] 6 ö; !KVTDm. ͤr - RUNE DACH PERRO 1,367 405 
Mica, all forme eee 199 27 
Precious and semiprecious stones, except diamond kilograms. . 513 EM 
Quartz and quartzite....._.___________________-_____________-_- eee eee ee 138 
Salt talo GL) a 1T- EEEO E E ydddd yd E E E TE E 12,887 8,876 
MINERAL FUELS AND RELATED MATERIALS 
Gas, hydrocarbon. ____________._____-_-.-_-_-_- eee eee 579 328 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels. . 1,153 1,158 
Kerosine and jet fuel... 2222222222222 Lc LLL LLL LLL 22222 c 22222 do.... 293 371 
Distillate fuel oil. ....._.._____._._-_.______-__-_ eee do.... 1,726 1,711 
Residual fuel oil... .. 22222222 do.... 800 1,209 
CCT ⁊ðV-V a ͤ ſ ͥſſyd dt y eg MP do- 5 t 


1 Excludes reexports. 


2 Corundum-zoisite rock; including rough amethystine quartz. 


quantities. The industry has ceased except 
for exploration efforts to find new deposits 
or to extend old workings. 

Tin—The production of tin concentrate 
continued to decline; 1971 production was 
down 29 percent compared with that of 
1970. 

Nonmetals.—Cement.—Production in- 
creased 6 percent, a gain which was well 
below the estimated 10 percent growth 
rate for consumption. The deficit had to 
be made up by imports, but cement plant 
construction expansion programs are ex- 
pected to eliminate future imports. 

Cement production consumed 13,000 tons 
of gypsum, or nearly 80 percent of the 
gypsum production. 

Clays and Quartz (glass sand).—Kaolin 
and glass sand production was all by Tan- 
zania Refractories and Bricks Ltd. and was 
used by the company. 

Diamond.—Williamson Diamonds ac- 
counted for the entire diamond produc- 
tion. The total quantity of gem and 
industrial diamond was greater than in 
1970 but the value decreased because of 
the higher ratio of industrial diamond to 
gem diamond. However, diamond domi- 


nated the mineral production of the coun- 
try, accounting for 70 percent in value of 
production and 80 percent in value of 
mineral exports. 

Other Gem  Stones.— Tanzania contrib- 
uted a variety of precious and semipre- 
cious gem stones to world trade in addi- 
tion to diamond. Gem zoisite accounted 
for about 10 percent of the weight of ex- 
ports of these other gem stones but was 
valued at more than one-third of the value 
as appraised by the Mineral Resources Di- 
vision of the Ministry of Commerce and 
Industries of the United Republic of Tan- 
zania. 

Salt.—Nyanza Salt Mines Ltd., a member 
of the NDC of Tanzania, obtained a finan- 
cial commitment for a solar evaporation 
plant with a capacity of 60,000 tons of salt 
per year from the Tanzania Investment 
Bank. Production will be of two types, 
table and grained, and will be for the 
local and export markets. 

Mineral  Fuels.—Coal.—Production in- 
creased 5 percent. The tea estates ac- 
counted for nearly all coal consumption. 

Petroleum.—The Tanzania Petroleum 
Development Corporation (TPDC) is the 
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Table 6.— Tanzania: 
(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum metal including alloys: 
BnwroUught. ß ß e aM ELE 
Semimanufactures. |... LL LLL 2-2 LL LL L2 L2222222222222222222222222222.-- 
88 metal including alloys, all form P Uw“ w 
))“... ĩ²˙ . ðè-yd yy y OU troy ounces 
Mor and steel: 
Ore and concentrate. oe ee eee eek be eee ec WE imn 
Metal: 
Pig i iron, ferroalloys and similar materials 
Steel, primary forms, ingots and other... ....... 222.2 2L LLL lll lll lll. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 
Universals, plates and sheets___........---.------------------------ 
Hoop and Strid ß e cose aea dE 
Rails and accessories 


Tubes, pipes and fittings... ... 2.2.2222 cL ccc cL eee 
Castings and forgings, rougb-.-.-.----------------------------------- 
Lead metal including alloys, all form 
Tin metal including alloys, all form long tons 
Zinc metal including alloys, all formdmdmmwmnimn w nw „„ 
Other nonferrous metals, scraddssssz”z”z”z ee lll cll... 


Abrasives, . ] ²˙ in ]˙⅛˙¹V iA ]² M é zu LE ee E 
% ] ⁵ ͥͥ PPP... a x xxx y Mi uL 
Clays and products (including all refractory brick): 
Crude clays; D.68 —.—. ou occ ⁰ꝙ dd ee A EU bo ae 
allt i a ee ere 
Feldspar, “norm par, cryolite and chiolite........ 22222-2222 eee 
Fertilizer material: 
Manufactured: 
i ¼ p ⁰˙¹˙ x LL Ede eet Le 
i FECI AMET ⁰yßdß m 


Other including mixe „„ 
Ammonia TON I EODEM MD ] Uꝗ⁵ ot Epor e MEER Opt WERE ĩ ĩ 8 


Mine: AalLforma. . er ß . 
, ß e . etu UE E oe 
Stone, sand and gravel: 
Dimension stone 
Dolomite 


MINERAL FUELS AND RELATED MATERIALS 


Coal all Lesen: including briquetssssssssss „ 
ene, . e e . iar es 
Petroleum: 
Crude and partly refined thousand 42-gallon barrels.. 
Refinery products: 
F ̃̃ ² ⅛ q§ / ͥ ³⁰ d ꝛ m Ebr a mud do- 
Kerosine and jet . do- 
Distillate fuel oililklkwt¶ss¶ssssLLLLs do.... 
P UU B mo ——X———————Á do.... 


r Revised. 


Imports of major mineral commodities 


1969 


! Includes gypsum, plasters and similar stone used for the manufacture of lime or cement. 


sole concession holder in "Tanzania: A 
service contract wás granted to AGIP 
S.p.A. in 1969 pertaining to an area which 
included the Continental Shelf and the is- 
lands. Seismic surveys will dominate the 
exploratory effort up to 1973. The geology 
and geophysics of coastal Tanzania were 
described based on work performed by 


p. 1601. 
5 Kent, P. E., 


Geophysical Paper No. 6. 


The British Petroleum Company Limited 
and Shell International Oil Company Lim- 
ited between 1950 to 1960.5 


* American Association of Petroleum Geologists 
Bulletin. Tanzania. V. 55, No. 9, September 1971, 


J. A. Hunt, and D. W. Johnstone. 
The Geology and Geophysics of Coastal Tanzania. 
Natural Environment 
Res. Council, Institute of Geological Sciences, Her 
Majesty's Stationery Office, 1971, 101 pp. and map. 
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UGANDA * 


Copper mining and smelting dominated 
the mineral industry of Uganda in 1971. 
Production of blister copper decreased 7 
percent in quantity and 28 percent in 
value as world prices for copper continued 
the decline started in 1970. Lower copper 
prices contributed in great measure to the 
drop in total mineral production value of 
Uganda. 


A committee was established by the Gov- 
ernment to investigate exploitation of min- 
erals in western Uganda. The Country's 
third 5-year plan, which commenced in 
June 1971, gave priority to exploiting its 
minera] wealth, which has been described 
as vast reserves of iron ore and potential 
sources of oil and gold. 


Table 7.—Uganda: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 1971 v 
METALS 
Beryllium, beryl concentrate, gross weight__________.__-__-_____----_--- 286 367 221 
Bismuth, mine output, metal content kilograms. . e 770 780 884 
5 and tantalum, ore and concentrate, gross weight do 1, 900 3, 000 7,900 
opper: 

Mine output, metal content... 22 t 19,439 19,159 18,031 

Metal, blister, primar 0 / ./ 16, 564 16, 958 15,731 
Gold, mine output, metal eontentt᷑ tu troy ounces... is ue 
Iron and steel, steel ingots. ..... 222222222222 2222222222 lll eee 20,551 19,521 16,435 
Tin, mine output, metal content d long tons 163 109 146 
Tungsten, mine output, metal content 531 730 662 

NONMETALS l 

Cement, hydraulic. ........ 22222222 2222222222222 22222 2222222222222 172,946 191,072 205,110 
Fertilizer materials, phosphatic: 

% ꝰ]²¹ . EL Sete e 145,000 218,312 12,3874 

Zuperphesphaege‚eWgetͥgeſ . 8 22, 882 24, 761 23, 888 
Lime (quicklime and hydrated lime) e 20,000 21,279 p 
Salt, evaporated... nouo ce exc xus ͤĩł au EE M I qu ue 4,808 2,277 2,409 

e Estimate. P Preliminary. 
Table 8.—Uganda: Exports of major mineral commodities to countries 
outside the East African Economic Community 1 
(Metric tons unless otherwise specified) 
Commodity 1969 1970 
METALS 
Beryllium, beryl ore and concentrate____.........-.--_.------------------------- 319 258 
Copper, metal, blister and other unrefined unalloyed.............................. 16,637 16,710 
Iron and steel, metal: Semimanufacture s 4,487 1,149 
Tin, ore and concentrattõee 9 «„ long tons 232 185 
Tungsten, ore and concentrate. _.___..._-.---------------------------- +--+ +--+ 176 228 
Other, nonferrous metal scraz zg 860 1,105 
NONMETALS 

%% ios ru ³˙¹ ) ⁰yꝓ‚ ³⁰Üi² astu hee ³ ³ A 2,4883 2,957 
r ³ ] ee penn 8 
7/%ô0⁰ĩ ?˙ ¹ ¹1ni1qnnnʃnʃ½umàn.„d ß ees 5 axi 
Salt and Dring: <4 norme Rene cueu a duas / s LC ia Qi ec LU eite di da 1,497 966 


1 Excludes reexports. 


COMMODITY REVIEW 


Metals.—Beryllium.—Beryl production 
decreased 40 percent. The world market 
for beryllium concentrates was depressed. 
As a consequence, the value of beryllium 
ore concentrates exports decreased 20 per- 
cent. The difference, production minus ex- 
ports, represents material remaining on 
hand in Uganda. 


Bismuth.—The value of bismuth produc- 
tion decreased 67 percent. 

Columbium-Tantalum. — Columbite-tan- 
talite (niobium, or columbium, and tan- 
talum concentrates) increased in both 
quantity and value. The Commissioner of 
Geological Survey and Mines reported that 


6 Prepared by Robert G. Clarke. 
1 Mining Magazine. Ugandan Minerals Commit- 
tee. V. 125, No. 2, August 1971, p. 143. 
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Table 9.—Uganda: Imports of major mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 
METALS 
Aluminum metal including alloys, semimanufactur es 1,623 1,085 
Copper metal including alloys, all form „„ $14 1,915 
Gold Metal 252 a oe ee Coe ee nd troy ounces.. 2,865 198 
Iron and steel: 
etal: 
SCPOD 3s 62sec eee bc beeen pi re tame eat UE SEE mE 1 Ja 
Pig iron, ferroalloys, and similar materials 529 585 
Steel primary forms, ingots and other___.._......--...-.--.---------.--- 617 48 
Semimanufactures: 
Bars, rods, angles, shapes, sections 13,113 11,399 
Universals, DIAtOS- cae eccl re RC ET ½mwm!.. Ut EDS we ead 715,820 122 , 402 
Heel ⁰]²Xĩ̃/«õ y ⁰dyd d 294 2, 755 
Rails and accessories 1,663 2,187 
7J7JꝓoCGõͤõͤõõõͤõĩͤ60Ü6;öẽm: i ßßßß I y ꝛ . é NE 1, 986 3, 804 
Tubes, pipes and fitting „582 „561 
Lead metal including alloys, all formnnPLeme „„ 78 
Tin metal including alloys, all form long tons 221 21 
Zinc metal including alloys, all form „„ 1,669 1,848 
Other, nonferrous metals, sera ssd „„ 40 82 
NONMETALS 
dd ³ ² A EL EE rr ⁰ðꝑy Add fuc Le A 1, 957 1,120 
OCI GUN Goo ßßTTß“PfßfPfPThfpPhrrr dd 566 954 
Clays and products (including all refractory brick): 
Cruden.68.. o ⁰ ˙ä . ð M 8 478 170 
ProduciS. 2... ³ ͤw¼J¼¼⁵. e eL e E ai dq iu E EA ĩ a ai 2,268 1,044 
Feldspar, fluorspar, cryolite and chiolite._______._..-_-_-_--_-------------------- 2,215 822 
Fertilizer materials: 
Manufactured: 
,,, oe os oe ee e e aa 2,059 3,220 
PhoSDhbatle ß ß ß LEE 635 1, 828 
CU o...... a ͤͥͤͥͤ (y;; x E 2,694 5,696 
Other including mixeaamaůasæpæ 222 2L LLL LL LLL 2222222222222 2.2.-- 9,712 12,851 
Fh ³·ꝛiAq ⁰ÜwmàꝛAAꝓꝓAA aoa y see See 10 
%% ²́ m ͥ ocho ee eee ]oð?- ðù-! ase bnew 1 1 
Ife PR "D MIENNE A ENS ne sx 
Miċa II ⁰ dd y 7 
h ⁰·⅛wià] ] D kd y . 22, 539 11, 858 
Stone, sand and gravel: 
Dimension st ,f r.“ cccdukeccsce 321 15 
%% ² ⁰˙ i ee ⁰⁰yddd / ⁵ EE ML 808 239 
III; ⁵ĩÜ²W¹e.1aA ³⁰˙¹wwm a ͤͤ õ⁰⁰⁰mmm K my 8 305 32 
Gravel and crushed rokkkdd „„ 25 263 
Sulfur, elemental, all form JJ J III 4,532 2, 096 
MINERAL FUELS AND RELATED MATERIALS 
Coal, all grades including briquetssssss s „„ 25 
Coke and semicokkkkkakaaaaaa „„ 417 487 
Petroleum: 
Refinery products: 
Gasoline. 2 cucemoEALZGULsu aes Ead thousand 42-gallon barrels.. 28 18 
Kerosine and jet fuel. ........ 2. 22222 LL Lc LLL LLL LLL Lll ell 2 l2. O...- 6 T 
LübriéaniBi....c «̊id“)m ee ee y ee naa eos do 48 58 
i ok See ais Se ia oe a eee ee sae do 8 2 


1 Includes gypsum, plasters, and similar stone for the manufacture of lime or cement. 


the results of investigations in the area 
around Lumino revealed worthwhile de- 
posits of tantalite and columbite. 

Copper-Cobalt.—Kilembe Mines Ltd., 
Uganda's only copper producer, reported a 
7-percent decline in the quantity of blister 
copper due to technical difficulties early in 
1971 at the Jinja smelter.$ 

The value of blister copper produced 
declined 28 percent due to depressed prices 
in the world copper market. Kilembe 
Mines reported mining 948,354 tons of ore 


at 1.8 percent copper which yielded 57,887 
tons of concentrate assaying 28.2 percent 
copper. Kilembe Mines announced plans to 
process large stocks of cobaltiferous pyrite 
to provide about 1,000 tons of cobalt 
annually.® 

Iron and Steel—Two small plants con- 
verted scrap to 16,435 tons of ingots from 


8 Mining Journal. Uganda Copper Output. V. 


277, No. 7111, Dec. 3, 1971, p. 518. 

? Barclays Bank DCO (in cooperation with Bar- 
clays Bank of Uganda, Ltd.—Kampala) Uganda. 
An Economic Survey. July 1971, 36 pages. 
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which various shapes of structural steel 
and strapping were rolled. Feasibility stud- 
ies were made for processing iron ore to 
steel from a magnetite deposit near Sukulu 
and iron ore deposits at Muko. 
Nonmetals.—Cement.—Cement produc- 
tion by Uganda Cement Industries in- 
creased 5 percent in quantity but de- 
creased 8 percent in value. A railway spur 
line connecting the new Hima Cement 
Factory, Western Region, to the Kampala- 
Kasese Line was completed.10 The Hima 
plant has an initial annual capacity of 
100,000 tons. The management approved 
plans to add three kilns to expand output 
of the Hima plant to 900 tons per day by 
1973. Uganda imported 80,000 tons of ce- 
ment from Bamburi Cement Co., Kenya, 
in 1970 to meet the acute cement shortage. 
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Salt.—The Uganda Development Corpo- 
ration confirmed the feasibility of con- 
structing a salt plant at Lake Katwe based 
on pilot plant operations. 11 Financing 
terms for a plant were approved with the 
West German Government. 

Mineral Fuels.—Potential sources of oil 
will be investigated according to a conces- 
sion agreement negotiated between Comoro 
Exploration Ltd. and the Uganda 
Government.12 The concession covers the 
area of the faulted Rift Valley depression. 


10Cement, Lime, and Gravel. Uganda. V. 46, 
No. 12. December 1971, p. 302. 

11 Mining and Minerals Engineering. Salt Proj- 
ect in Uganda. V. 7, No. 8, August 1971, p. 33. 

12 Plummer, H. G. Uganda. The American As- 
sociation of Petroleum Geologists Bulletin. V. 55, 
No. 9, September 1971, p. 1602. 
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The Mineral Industry of 
North Korea 


By Frank B. Fulkerson 1 


North Korea's 2.4-million-ton iron and 
steel industry was being further expanded 
in 1971. Capacity for producing iron ore 
and coal was also being increased to pro- 
vide a raw material base for greater steel 
production. By world standards, mine out- 
put of tungsten, graphite, and magnesite 
continued to be notable, and production of 
coal, lead, zinc, pyrite, and barite was also 
of some global significance. 

North Korea was more important than 
the Republic of Korea as a mineral pro- 
ducer and ranked about third in the Far 
East, after Japan and the People's Repub- 
lic of China. Although North Korea is en- 
dowed with a great variety of mineral re- 
sources, ores are often low grade and oil 
and gas have not been discovered. An am- 
bitious 6-year program was launched in 
1971 to raise industrial output. Develop- 
ment of mining and power industries was 
being given highest priority. 

Planned expenditures in the national 
budget for 1971 totaled 7.3 billion won, a 
2]-percent increase over those of 1970. 
Mineral-related industries receiving capital 
allocation increases over that of 1970 were 
as follows, in percent: coal, 30; iron and 
steel, 50; chemical fertilizers and insecti- 
cides, 80; and electric power, 50. 


Among the few specific projects men- 
tioned were new production facilities at 
the Kimchaek steel plant, a petroleum re- 
finery, the Sódu-su hydroelectric power- 
plant, and the Pukch’ang and Unggi ther- 
mal power stations. No important new 
mineral-industry facilities were announced 
as completed in 1971, despite the relatively 
large amount of new investment scheduled. 

Geological surveys were being stressed 
across the board with a view towards de- 


lineating additional reserves. Special atten- 
tion was given to the anthracite deposits 
in South Pyongan Province (the best in 
the country) and to the bituminous coal 
deposits in North Hamgyóng Province. 
Geological survey work was also planned 
to be stepped up in the case of iron ore, 
copper and other nonferrous metals, alloy 
element ores, such as tungsten, nickel, mo- 
lybdenum, and chrome, and crude oil and 


gas. 

A chief economic task continued to be 
the strengthening of North Korea’s steel 
industry. Although the country possesses 
abundant though low-grade iron ore re- 
sources, it lacks coking coal. The steel in- 
dustry was asked to expand pig iron out- 
put with the least possible consumption of 
coke, which had to be imported, and with 
the maximum use of indigenous fuel. 
Greater production of granulated iron was 
called for. Simultaneously, the hope was to 
initiate production of sponge iron and di- 
rect reduction of ore at an early date, and 
conduct research in electric smelting. Stress 
was placed on variety and product quality 
of steels. 


The need for more coal was emphasized, 
not only for making pig iron, but also for 
use in generating electric power and for 
other industrial uses. The coal mining in- 
dustry was asked to do more high-speed 
tunneling and drilling and to achieve 
greater productivity at the working faces. 


Official goals for the 6-year plan to be 
achieved in 1976, in million tons unless 
otherwise specified, with estimated percent- 
age growth over 1970 were as follows: 


1 Industry economist, Division of Nonmetallic 


Minerals. 
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Instead of quantities, 1976 targets for 


Estimated most metals were announced as percentage 
Commodity Target 90 increases, as follows: Iron ore and concen- 
(percent) trate, 80 percent; primary copper, 70 per- 
cent; primary lead and zinc, 180 percent; 
//, AA e RES 50—53 82-93 i | £ 
VVV 8538 46 58 and tungsten, 90 percent. Estimated pro 
Steel ingots and castings..... 3.8-4.0 73-82 duction in 1976 that would correspond to 
Rolled steel 2. 8-3. 0 4758 ] ir Í 
Cheniulfedühm 7 7 2'830 81100 these percentage gains would be iron ore, 
Cement_------------------- 7.5-8.0 88-100 14.4 million tons; copper, 22,000 tons; lead 
Magnesite, clinker- - - 1.6 129 and zinc, 420,000 tons; and tungsten 
Electric power (billion kilo- . 
watt hours 28-80 70-82 (metal content of mine output), 4,100 
tons. 
PRODUCTION 


In an effort to make a successful start on 
the first year of the current 6-year plan, a 
100-day special drive was carried out at 
the beginning of 1971. Increases in in- 
dustrial production were alleged to have 
been achieved as the result of the drive, 
including gains for coal, iron ore, steel, 
rolled steel, chemical fertilizers, cement, 
magnesite clinker, and electricity. During 
the remainder of the year there were scat- 
tered, nebulous reports relating to individ- 


Table 1.—North Korea: 


ual mine and plant output increases for a 
number of commodities. Mineral commodi- 
ties singled out for expansion in 1971, 
were, with their planned increases over 
1970 in percent: coal, 20; rolled structural 
steel, 40; cement, 30; and chemical fertiliz- 
ers, 20. At yearend, it appeared that the 
production increases for these commodities 
had not reached the announced percentage 
goals. 


Estimated production of mineral commodities 


(Thousand metric tons unless otherwise specified) 


See footnotes at end of table 


Commodity ! 1969 1970 1971 
METALS 

( ⁵ ͤA7i)wwww.... ͤ d . metric tons 110 110 110 
Copper: 

Mine output, metal content 12 13 13 

Metal, refined, prima ʒ.t᷑ «„ 12 18 18 
Gold, mine output, metal content thousand troy ounces. - 160 160 160 
Iron and steel: 

Iron ore and concentrate 7,500 8,000 8,500 

Pig iron and ferroalloysꝶ aoaaa 2,250 2,400 2,500 

Steel ingots and castingngns ss 2,000 2,200 2,400 
is I semimanulactures- ß . ema EE 1,750 1,900 2,200 

ad: 

Mine output, metal content— „ 70 70 80 

Mell ³⁰oO» s; d dy chee ocd ee 55 55 65 
Nickel; DYimary ³o o ß ß uL 1 1 1 
Silver, mine output, metal content- tt thousand troy ounces.. 700 700 700 
2 ungsten, mine output, metal content- -.---------------- metric tons 2,150 2,150 2,150 

ne: 
Mine output, metal content___._._-__-. ee 125 130 185 
Mets, t ðꝭͤ eect eee ec eR 60 90 100 
NONMETALS 

J!˙² ˙ĩò : ] d yy 120 120 120 
Cement, hypdr aul ee ee ee hc bece cece canes 3,000 4,000 4,800 
Fertilizer materials, crude, natural, phosphates (apatite 300 800 300 
MIUGISDÜF ß ñ ß ññ d hs CE 30 30 30 
%%%) ͤͤ Aſdddſꝓdſ y ML e 75 75 75 
Magnesite 

Cö»Ä;'dĩ y ³ ] AA AE LAM 1, 500 1,600 1,700 

ROI NNMERO TON 700 700 800 
Pyrite and pyrrhotite (including cupreous): 

Gross WOLD NY i 2 cocco wme0t 500 500 500 

Sulfur content. a i umi te et ae. 200 200 200 
Salt, h har ⁰ mts y a tc 550 550 550 
Tale, soapstone, steatite, and pyrophyl lite 70 80 90 
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Table 1.—North Korea: Estimated production of mineral commodities—Continued 

(Thousand metric tons unless otherwise specified) 
Commodity 1969 1970 1971 
ed MINERAL FUELS AND RELATED MATERIALS 
oa 

EV 50 RR 20,100 21, 800 24, 300 
Bitumin ou 4,100 5,500 6,000 
Other -2i.2oo nic viec cceli e us y E 200 200 200 
fuori ———— ——!——— HÀ EN M 25, 000 21,500 30,500 
TN RNC SENE a eA ee ea 2,000 2.200 2,200 


1 In addition to the items listed, a number of other mineral commodities apparently are produced, but in- 


formation is inadequate to make reliable estimates of output levels. These include 


antimony, arsenic (in arsenopyrite), asbes 


tos, beryl, bismuth, boracite, china clay (kaolin), chromium 


(but are not limited to) 
cobalt, 


columbite, germanium, indium, lithium minerals (lepidolite), manganese ore, mica (phlogopite), molybdenite, 
monazite, selenium, silicon, tellurium, titanium minerals (ilmenite and rutile), zircon, and a variety of crude 
construction materials including miscellaneous clays, glass sand, building sand, stone, and gravel. 


2 Includes Krupp-Renn granulated iron. 


* Includes low-calorie coal, much of which might be classified as low-rank coal. 


TRADE 


North Korea's important mineral exports 
included iron ore, pig iron, and steel semi- 
manufactures; a number of nonferrous 
metals, such as lead, zinc, cadmium, and 
silver; and various nonmetallics, particu- 
larly barite, cement, magnesite, and talc. 
Principal mineral imports were petroleum 
products, coke and coking coal, and fer- 
roalloys and ferroalloy ores. 


The U.S.S.R. and Japan were the main 
trading partners. Exports to West Ger- 
many, Belgium-Luxembourg, the Nether- 
lands, and Poland were also of considera- 
ble significance. As North Korea's official 
trade statistics are not available, data in 
tables 2 and 3 on the country's foreign 
trade are based upon reports from other 
countries. Figures on mineral trade be- 
tween North Korea and People’s Republic 
of China were not disclosed by either 
country, but quantities probably were rela- 
tively small as compared with North Ko- 
rea’s trade with the U.S.S.R. and Japan. 
The bulk of the country's oil, coking coal, 
and ferroalloy ore requirements were met 
by shipments from the U.S.S.R. Based 
upon Japanese statistics, exports of iron 
ore from North Korea to Japan declined 
from 535,000 tons in 1970 to 475,000 tons 
in 1971, and exports of zinc concentrate to 
Japan plummeted from 62,000 tons in 1970 
to 3,000 tons in 1971. 


North Korea and the U.S.S.R. entered 


into a new 5-year trade agreement in 1971, 
calling for a 55-percent increase in trade 
compared with the previous 5-year period.? 
North Korea will supply nonferrous met- 
als, magnesite clinker, and manufactured 
products in exchange for coke, petroleum 
and petroleum products, ferrous and non- 
ferrous metals, chemicals, and machinery 
and tools. Another long-term trade agree- 
ment was signed with East Germany under 
which North Korea will export magnesite 
clinker and industrial products in ex- 
change for chemicals and various types of 
other manufactured products. 

The 1968-70 trade agreement between 
North Korea and India was extended for a 
further 2-year period to the end of 1972. 
Commodities that were listed as available 
for export from North Korea to India in- 
cluded nonferrous metals, alloy and special 
steels, and machine tools. Commodities 
that were listed as available for export to 
North Korea from India were manganese 
and chrome ores, coal and coke, diesel oil, 
gasoline, mica, jute goods, and light manu- 
factured products. To date mineral com- 
modity trade between the two countries 
has not developed to significant propor- 
tions. Trade talks were also held with Po- 
land and Albania. 


2 Quarterly Economic Review. People’s Republic 
of China, Hong Kong, and North Korea. The 
Economist Intelligence Unit (London). No. 1, 
March 1971, p. 13. 
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Apparent exports of selected mineral commodities 1 


(Metric tons unless otherwise specified) 
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Table 2.—North Korea: 
Commodity 
METALS 
Sam 8 


Iron and steel: 
Iron ore and concentrate. ........... 
Pig iron and cast iron 
Sponge iron 
Iron and steel powders 
Ferroalloys.................-.....- 
Steel: 


Primary form 

Semimanufactures 

Lead: Metal and alloys, all form 
Silver, unworked and partly worked 

value, thousand dollars 

Tungsten ore and concentrate 

Zine: 
Ore and concentrate 
Metal and alloys, all forme 


Other metals and alloys, all forms 


NONMETALS 
Bit sare: 
, . aues 
Gres ie Rcx deae 
Feldspar and fluorppa“r“r!rr!!!! 
Magnes ite 


Quartz and quartzi tee. 
Sand, gravel and crushed stone 
Tale, soapstone and steatite 


Other nonmetals; slag and similar materials 
from steel manufactures 

MINERAL FUELS AND RELATED MATERIALS 
Coal, coke and briquets.................. 


375,000 
6, 


1969 


96 
1,231 


$2,039 
28 
73,110 
40,471 
14 


46,015 


179 
4, 302 


387 591 


4,586 
70,410 


56,440 


1970 


94 
1,582 


534,617 
122 ,272 


13 ,992 


421, ,702 


5,042 
85,282 


10,142 
85 , 727 


Principal destinations, 1970 


All to U.S.S.R. 
Belgium-Luxembourg 
869; West Germany 489. 


All to Japan. 
U.S.S.R. 69,000; Japan 53,272. 


All to Japan. 


All to Japan. 
All to Spain. 
West Germany 19,480. 


J “pan $2,541; West Germany $1,549. 
All to United Kingdom. 


Japan 62,480; U.S.S.R. 17,800. 

U.S.S.R. 14,929; Japan 6,676; West Ger- 
many 8, 505. 

Belgium-Luxembourg 45; West Germany 


All to U.S.S.R. 


Do. 
Japan 12,810; Austria 911. 
All to Japan. 
U.S.S.R. 207,300; Poland 104,258; 
49,730; West Germany 35, 707. 
All to Japan. 


o. 
U.S. S. R. 48,400; Japan 33, 905; Poland 
7,977. 


Japan 


All to Japan. 
Do. 


compie ed from import data of Australia, Austria, Belgium-Luxembourg, Canada, Denmark, Finland, 
e 


France, 


Poland, Portugal, Spain, Sweden, Switzerland, the U.S.S. R., the 


1969 only). 


st Germany, Greece, Iceland, Ireland, Israel, Italy, Japan, Netherlands, New Zealand, Norway, 


nited Kingdom and Yugoslavia (Turkey, 


Source: For Poland and the U.S.S.R.: Official import statistics of the respective countries; for all other coun- 
tries: 1969 a 1970 editions of: Statistical Office of the United Nations, Supplement to the World Trade 


Annual. V 


5, Walker and Company, New York. 


Table 3.—North Korea: Apparent imports of mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodities 


METALS 
Aluminum metal and alloys, unwrought 
and semimanufactures 
Chromium, chromite ore and concentrates. . 
Cobalt, oxide and hydrox idee 
Iron and steel: 
Pig iron and cast iron 
Ferroalloy sss 
Semimanufactures 
Manganese ore 
Mer eur 76-pound flasks.. 
Other, nonferrous metal and alloy semi- 
manufacture s 


Fertilizer materials, crude, potassi . ..... 
Sulfur, elemental. .....................- 
MINERAL FUELS AND RELATED MATERIALS 


Coal, all grades thousand tons 

CONG. ee eee 8 do- 

Petroleum, erude and refinery products 
O---- 


See footnotes at end of table 


1969 


4,362 
22 ,000 


4,064 
7,000 
14,878 
21,000 
290 


1970 


Principal sources, 1970 


U.S.S.R. 2,150; France 94. 
All from U.S.S.R. 
All from Netherlands. 


All from U.S.S.R. 
U.S.S.R. 7,590; J 


apan 965; Poland 597. 
All from U.S.S.R. 


All from U.S.S.R. 
Do. 
All from U.S.S.R. 


Do. 
U.S.S.R. 106; Poland 50. 
Japan 1,500; U.S.S.R. 838. 
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Table 3.—North Korea: Apparent imports of mineral commodities 1—Continued 
(Metric tons unless otherwise specified) 


Commoditys 1969 


1970 


Principal sources, 1970 


MINERAL FUELS AND RELATED MATERIALS— Continued 


Petroleum-, coal- and gas-derived crude 
chemicals 


S E thousand tons 19 


18 All from U.S.S.R. 


r Revised. 


1 Com mpiled f from expor data of Australia, Austria, Belgium-Luxembourg, Canada, Denmark, Finland, 


France, West Germany, 


Greece, Iceland, Ireland, Israel, Italy, Japan, the Netherlands, New Zealand, Norway, 


Poland, Portugal, Spain, Sweden, Switzerland, the U.S.S. R., the United Kingdom, and Yugoslavia, (Turkey, 


1969 only). 


Source: For Poland and the U.S.S.R.: Official foreign trade statistics of the respective countries; for all other 
countries: 1969 and 1970 editions of Statistical Office of the United Nations, Supplement to the World Trade 


Annual. V. 5. Walker and Company, New York. 


COMMODITY REVIEW 


METALS 


Iron Ore and Steel.—It was officially 
claimed that the country's iron mines more 
than met the 1971 production quota. In 
the northeast, Musan, by far the largest 
iron mine, supplied concentrate to the 
Kimchaek, Songjin, and Ch'öngjin steel- 
works on the eastern coast in addition to 
foreign markets. The Chaeryóng, Hasóng, 
Unyul, and other mines in the western re- 
gion provided ore to the Hwanghae and 
Kangson steel plants near P'yongyang. All 
iron mines were directed to prove up more 
reserves to support the 80-percent increase 
in ore production called for in the 6-year 
plan. 

New rock drills were introduced at the 
Musan mine in 1971, and at midyear it 
was alleged the planned rate of tunneling 
was exceeded by over 400 percent. In re- 
cent years large-scale equipment for blast- 
ing, conveying, and ore dressing has been 
installed at Musan. A number of other 
lesser but still important mines reportedly 
also made production gains in 1971. North 
Korea's exports of iron ore to Japan aver- 
aged just over one-half million metric tons 
annually during 1970-71. 

One of the major construction projects 
in North Korea was the installation of a 
"steel shop" at the Kimchaek steel works. 
References in 1971 stated progress on this 
project was satisfactory. The shop, which is 
slated to have an annual capacity to pro- 
duce 1 million tons of steel ingot, is being 
built with assistance from the Soviet 
Union. In 1968 it was announced that 
basic oxygen converters would be built, 
but there has been no further news on 
this. 

At the Hwanghae steel works, North Ko- 
rea’s largest, an ore sintering plant was 


being built. No mention was made of any 
projects at the Kangson steel works. Under 
the 6-year plan, the rolling mills at 
Hwanghae and Kangson are to be en- 
larged. New furnaces and auxiliary equip- 
ment completed at Hwanghae late in 1970 
came into full production in 1971. An au- 
tomated remote control system for iron 
and steel making was said to have been in- 
stalled at the Songjin steel plant. As far as 
known, the 6-year plan does not call for 
any expansion at Songjin. The small 
Ch'óngjin plant, which produces mainly 
granulated iron, was said to be increasing 
output. In August it was stated that North 
Korea's daily pig iron and steel output was 
running 50 to 70 percent above the aver- 
age daily output of the first 6 months of 
the year. 

Nonferrous Metals.—Little information 
was available on North Korea's nonferrous 
mines and smelters in 1971, although em- 
phasis evidently was placed on increasing 
mechanization of rock tunneling, ore min- 
ing, ore transport, and ore dressing. The 
Kómdók lead-zinc mine, one of the largest 
nonferrous ore mines in the country, was 
credited with substantially overfulfilling 
production quotas in 1971 through mecha- 
nization efforts. Innovations in rock tun- 
neling and ore production were noted also 
at the Songhung mine, the country's larg- 
est gold-silver-copper mine. 

The ambitious 6-year plan for 
nonferrous metals called not only for ex- 
pansion of existing smelters, but also con- 
struction of a new copper smelter, an addi- 
tional lead and zinc smelter, and an 
aluminum reduction plant, the country's 
first. No information was available on the 
degree of implementation of these projects. 


3 Work cited in footnote 2. 
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In 1971, Japan imported only 3,000 metric 
tons of zinc concentrate from North Korea, 
as opposed to 62,480 tons in 1970. 


NONMETALS 


Cement.—Indications were that the au- 
thorities were not satisfied with conditions 
in the building materials industries, partic- 
ularly with regards to cement. Throughout 
the year, the cement industry was enjoined 
to improve limestone mining and crushing 
methods and increase the quality and 
quantity of cement production. It did ap- 
pear, however, that cement production in- 
creased compared with 1970 tonnage, 
partly because of the completion of a new, 
apparently medium-sized plant and a num- 
ber of small, local plants. 


The 6-year plan calls for increasing ce- 
ment output from the 4 million tons pro- 
duced in 1970 to 7.5 to 8.0 million tons in 
1976, to be accomplished by increasing 
productivity and building one large, sev- 
eral medium, and some small-scale plants. 

As far as individual plants are con- 
cerned, it was stated that the Süngho-ri ce- 
ment plant, one of the country's largest, 


was stepping up production by more effec- 


tively utilizing existing equipment. The 
Chönnae-ri cement plant introduced a 
new, high-speed calcining method and in- 
stalled a cooler to increase substantially 
the quantity and quality of clinker. The 
cement industry planned to disseminate to 
all dry-type cement plants the success 
gained at the Chónnae-ri plant. Another 
plant known as the February 8 cement fac- 
tory also introduced innovations. 


Fertilizer Materials.—Total output of 
chemical fertilizer was scheduled to in- 
crease 20 percent in 1971. Most of this in- 
crease apparently was to come from greater 
use of existing facilities, as there were no 
reports of new fertilizer plants being com- 
pleted in 1970 and 1971. In May the 
Hungnam fertilizer production center on 
the east coast was again favorably men- 
tioned for substantially increasing output 
of superphosphates, with lesser gains for 
urea, ammonium sulfate, and agricultural 
chemicals. The Chongsu and Sunch'on 
plants in South P'yongan Province also 
were said to have stepped up production 
of nitrolime and other nitrogenous fertiliz- 
ers. There was an absence of news on 
North Korea's apatite mines. The North 
Koreans have been trying to increase the 
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supply of apatite used to produce super- 
phosphates. 

Magnesite.—Important quantities of 
magnesite were mined and calcined for do- 
mestic use as well as for export to the 
U.S. S. R., People's Republic of China, Po- 
land, and other countries. The key Yong- 
yang magnesite mine in South Hamyóng 


Province was cited for having exceeded the 


production plan for the fourth quarter of 
1971. Earlier in the year the mine was fa- 
vorably mentioned for making efficient use 
of its large-size equipment and for step- 
ping up the rate of blasting. Other magne- 
site mines did well also. 


MINERAL FUELS 


Coal—At the beginning of 1971, 
directives called for a 20-percent increase 
in coal production over the 27.5 million 
tons produced in 1970. Emphasis was to be 
placed on greater mechanization and in- 
creased tunneling and earth-moving to de- 
velop new reserves. The increased produc- 
tion was to come from small and medium 
mines as well as from large collieries with 
extensive deposits. 

The Sinch'ang mine, which is the largest 
in North P'yongan Province, was com- 
mended at midyear for overfulfilling its 
daily production targets by perfecting new 
cutting methods to fit the coal seam condi- 
tions and by raising the operating rate of 
machinery. In the same province the large 
Yongdae coal mine and several smaller 
mines also were said to be exceeding their 
daily production plans. 


In North Hamgyöng Province, which 
produces badly needed higher grade bitu- 
minous coal, the Aoji and Kocham mines, 
two of the largest in the province, were in- 
creasing output at midyear. 


Petroleum.—Requirements were met by 
imports from the U.S.S.R. Announcement 
was made that construction was continuing 
as scheduled on a large “oil-processing fac- 
tory." This announcement could refer to a 
U.S.S.R.-sponsored, — l-million-ton-per-year 
oil refinery scheduled in 1968 to be built 
at Sinüiju, North P'yongan Province. A 
2-year absence of any news on the proj- 
ect led analysts to the belief the project 
had been shelved. Sources stated that an 
oil refinery was scheduled in 1971 to be 
erected at Unggi on the eastern coast in 
North  Hamgyóng Province near the 
U.S.S.R. border. 
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Another large project in North Korea 
was the construction of a hydroelectric 
power station on the Sódu-su, a tributary 
of the Tumen River, in North Hamgyóng 
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Province. This important project was said 
to be nearing completion. Thermal power- 
plants were under construction at 
Puch' ang and Unggi. 
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The Mineral Industry of the 
Republic of Korea 


By Harold J. Drake 1 


The Republic of Korea’s mineral and re- 
lated industries have made notable prog- 
ress in recent years, contributing increas- 
ingly to the economy. However, growth in 
the mineral processing sector, based mainly 
upon imported raw materials, has been 
much faster than that in the mining sector 
concerned with the extraction of indigen- 
ous ores. The most important areas of 
mineral processing include petroleum re- 
fining, cement production, fertilizer manu- 
facture, steel smelting, and to a lesser ex- 
tent, nonferrous smelting. In mining, the 
Republic’s production of anthracite, amor- 
phous graphite, and tungsten rank high by 
world standards and minerals like salt, 
fluorspar, talc, pyrophyllite, and kaolin are 
of some significance. Production indexes of 
some major components of the mineral 
processing and mining sectors for the last 
2 years were as follows (1965 —100) : 


1970 1971 
Petroleum and coal processing 336 408 
Glass, clay, and stone produets 248 299 
Chemical produe ts 458 539 
Cement manufacture 360 426 
Metal smelting o nann 813 364 
Metal processing 252 263 
Coal mining (anthracite)............. 121 125 
Metal mining 120 121 
Stone, clay, acd sandp its. 109 202 
Tungsten mining 0 90 


The second 5-year Economic Develop- 
ment Plan, 1967-71, ended in 1971 with 
substantial gains recorded in gross national 
product (GNP) and more modest growth 
in the mineral industry. The GNP, at con- 
stant 1965 won, totaled 1,567 billion won 
in 1971, a gain of 10.2 percent over that of 
1970 and 71.5 percent over that of 1966. 
Similarly, industrial manufacturing in 1971 
was up 19.1 percent from the 1970 level 
and 172.5 percent from the 1966 level. In 


terms of 1965 prices, the value of produc- 
tion of mining and quarrying reached 19.5 
billion won in 1971, 1.6 percent above the 
1966 level. 


Inflation was severe during the 5-year 
period, although it was slowing down and 
under control in recent years. The whole- 
sale price index (1970—100) for all com- 
modities stood at 108.6 in 1971 compared 
with 74.6 in 1966. Comparable data for 
minerals as a whole were 105.4 and 76.3 
respectively; for metallic ores, 104.0 and 
84.3 respectively; and for nonmetallic ores, 
108.0 and 62.1, respectively. 


Construction of the iron and steel works 
of the Pohang Iron and Steel Company, 
Ltd., located at Pohang proceeded accord- 
ing to schedule in 1971. By yearend overall 
construction was more than 50 percent 
complete with work started on all major 
units. The plant has a designed crude steel 
capacity of 1,032,000 metric tons per year 
and consists mainly of a blast furnace, two 
basic oxygen furnace (BOF) converters, a 
blooming mill, billet mill, hot-rolled strip 
mill, and a plate mill. The primary plant 
is scheduled for completion in July 1973. 
The company is currently planning addi- 
tional facilities including another blast fur- 
nace and converter, a continuous casting 
plant, a structural mill, and a cold rolling 
sheet mill. The additions will raise the 
crude steel capacity of the plant to 
2,600,000 metric tons per year. Completion 
date for the second stage is tentatively set 
for 1978. 


The Asian Development Bank signed an 


agreement to loan $22 million to the Re- 
public of Korea to help finance the con- 


1 Physical 
Minerals. 


scientist, Division of Nonmetallic 
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struction of the multipurpose dam at An- 
dong. The principal purpose of the dam is 


to impound water for municipal and 


industrial use and for irrigation. Power 
generation is a secondary consideration. 
The Andong dam is expected to reduce 
flood damage in the Naktong River basin 
by a third. 

Growth of the industrial center at Ulsan 
continued unabated in 1971. In the past 
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two 5-year plans, ending in 1971, about 10 
percent of the total investment of the 
plans was expended in Ulsan, which con- 
tributed greatly to the establishment of 
many of the 40 or more major industrial 
facilities now located there. Included in 
the center are a large petrochemical com- 
plex scheduled for completion in 1978, an 
oil refinery, an aluminum reduction plant, 
and a fertilizer plant. 


PRODUCTION 


Mineral production in 1971 was valued 
at an estimated 52.4 billion won ($151 
million), 2 the bulk of which was ac- 
counted for by coal and nonmetallic min- 
erals. Compared with 1970, value of mine 
output in terms of the won rose about 10 
percent. 


Production of anthracite coal rose about 
3 percent to 12.8 million tons valued at 
37.5 billion won ($108 million). Output of 
crushed limestone rose by 17 percent, to 
10.6 million tons valued at 4.5 billion won 
($13 million), in response to steadily in- 
creasing demand by Korean cement pro- 
ducers. Output of salt (marine) declined 
from 405,000 tons in 1970 to $72,000 tons 
in 1971; value, however, rose from 3.2 bil- 
lion won ($9 million) to 3.7 billion won 
($11 million). Other nonmetallic minerals 
that recorded significant production gains 
over the preceding year were fluorspar 21 
percent; amorphous graphite, 19 percent; 
sand, 56 percent; and pyrophyllite, 18 per- 
cent. Declines in production were reported 


for feldspar, 40 percent; quartzite, 38 per- 
cent; and talc, 16 percent. 

Production of copper, silver, and zinc 
was higher in 1971 than in the preceding 
year. Output of copper was valued at 4.5 
billion won ($12.9 million); silver at 550 
million won ($1.6 million); and zinc at 
1.8 billion won ($5.3 million). Production 
of gold was valued at 277 million won. 
($800,000) , off about 44 percent from the 
1970 value. Iron at 12 billion won ($3.4 
million) and lead at 508 million won 
($1.5 million) each were off 12 percent 
from the 1970 level. Production of tung- 
sten was valued at 1.7 billion won ($5 mil- 
lion), a total comparable to that of 1970. 

Operations of petroleum refineries in 
1971 recorded a substantial gain of 16 per- 
cent in volume over that of 1970. The 
great bulk of the increased output was re- 
sidual fuel which at 46 million barrels was 
24 percent above 1970 output. 

Where necessary, values have been converted 


from Korea: won (Kw) to U.S. dollars at the 
rate of Kw 347.7 = US$1.00. 
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Table 1.—Republic of Korea: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 1971 » 
METALS 
Aluminum, primary o ð 2 ę y swaE dA ROEE dude 6,600 15,450 17,598 
Antimony, mine output, metal content. ......... L2 LLL LL eee e 80 E ne 
FFC oc covesaseresOn e RE en Sete see LL eek 111 106 97 
Copper: 
Mine output, metal content_...........--..---..-----__---------- 1,880 1,639 1,774 
Metal, refined, including secondar/ddß/ r 5,564 5,117 6,849 
God. cote pd Soe N troy ounces.. 50,784 51,345 28,807 
Iron and steel: 
Iron ore and concentrate thousand tons 710 
/// ⁰⁰0˙ſd½ꝙd½ꝙ½dſ LIU TC ß ND 1,000 47,736 22,606 
KerrOalÓUVB. 2.5. caseo ĩð— ce x teas 11,000 18,810 14,504 
ncm rr teed ecw y ⁰ʒ ec thousand tons 2874 
a 
Ane output, metal content: uͤꝛp⁵ : 16,477 16,016 16,548 
)) ———Á——— — ——À 8 8,478 3,6 8,185 
Man neue. ore and concentrate, gross weight—ꝛ 2,902 8,401 2,268 
Molybdenum, mine output, metal content.. 130 115 106 
Nickel, mine output, metal contentmt᷑ 2... LLL ll eee = 9 NA 
SJ ³ĩ§»] ũ ce eee thousand troy ounces.. 906 1,494 1,548 
Tin, mine output, metal content._..........._...........-.- long tons.. Hen 8 5 
5 mine output, metal content.............-.-_.-----.-------.- 1,971 2,069 2,059 
e: 
Mine output, metal content... ......... n LLL LL LLL LLL LLL Lll ll ll. r 20,582 289,980 28,161 
Metal, primary... ⁰˙’—ewr-. ⁰ dd y 2,310 2,300 9,004 
NONMETALS 
D: ĩ⅛˙²?⸗ ⁵̃ . eee ee eee he See ots 5,910 1,373 NA 
Cement, hydraulicq UU P thousand tons 4,865 5,812 6,872 
Clays, r Dan DA do.... 136 195 191 
rr cee cb ecto Uo eee RI LO 2,916 2,084 8,162 
U ³˙ ee c uuu E iE EU 28 , 485 28,121 16,887 
or o ee ee ce 89,173 47,780 57 , 886 
Graphite: 
Crystalline cr CM EP a ete 920 218 1,776 
F hãſſſ⁰ꝗÿͥͥ ͥ⁰ ⁰⁰⁰( E cee S LM A 73,414 59,312 70,789 
Kyanite and related materials, andalus ite 54 88 NA 
Salt, MATING ooo ðVAſ ³ m a e thousand tons 289 405 372 
Stone, sand and gravel n.e.s.: 
Crushed and broken limestone. ...........................- do- 7,415 9,104 10, 617 
Stone, not further described (quartzite dd do- 226 259 161 
Sand (including glass sand) // do 87 105 164 
Tale and related materials: 
. scd M MR c 8 101,170 120,124 142,335 
CC ³Wü¾Aͥ˙ͥ ᷣ ⁰ W —nww.w.. 8 r 84,846 83,949 70,114 
MINERAL FUELS AND RELATED MATERIALS 
ef. 8 454 3,345 7,500 
Coal, antlracile.-. eeee ccr CONES E thousand tons.. 10,278 12, ,894 12,785 
Fuel briquets, anthracite briqu ett do- 9,194 10, 000 479 
PCCJ!!!ü!!„köüöꝗö6.ñ.ͥ ðVꝛ cu kms I ee et gt eee O..-- 9 8 
Petroleum refinery products 
r —— Ó———Á thousand 42-gallon barrels. . 4.774 5, 623 6,504 
Kerosine ³%%0ò⅛˙—ð ß semota 8 do- 2,220 3,252 8,579 
lll ⁰⁰ eae do- 8,126 4,628 8,749 
Fünen ðᷣ ⁰ eee do- 9,605 11, 240 18,787 
Residual fuel oll... . . EE ScEEE o.. 26,1789 87,117 45,979 
070ÜoÜdẽ ĩiðͤ yd kx . 8 Oee 5,422 7,988 
Refinery fuel and losses Osun. 3,126 5,745 4,075 
PC6uwñ]³ dd é ] do.... 65,012 74,046 85,611 


e Estimate. P Preliminary. r Revised. NA Not available. 
1 Officially reported production only. 
2 Excludes castings. 


TRADE 


Exports of mineral commodities and re- thracite exports were up 44 percent to 
lated products rose in 1970, the latest year 337,919 tons valued at $3.9 million while 
for which detailed statistics are available, the value of exports of petroleum refinery 
principally because of increased shipments products rose from $2:2 million in 1969 to 
of nonmetallic minerals. Exports of cement $4.8 million in 1970. Exports of metallifer- 
totaled 450,865 tons valued at $4.4 million, ous ores and concentrates in 1970 were 
an increase of 55 percent in quantity and dominated by tungsten shipments which 
33 percent in value over 1969 levels. An- totaled 8,290 tons valued at $17.2 million 
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compared with 3,712 tons valued at $124 
million in 1969. Exports of lead ore and 
concentrates declined to 17,209 tons valued 
at $3.2 million; zinc ore and concentrates 
decreased to 39,466 tons valued at $2.7 mil- 
lion. Exports of iron ore and concentrates, 
totaled 515,000 tons valued at $4.5 million, 
levels well below those of 1969. 

Imports of mineral commodities contin- 
ued to supply a substantial share of min- 
eral raw material requirements of the Re- 
public of Korea. Principal nonmetallic 
minerals that recorded substantial increases 
in imports were asbestos, 35,292 tons val- 
ued at $5.9 million; crude fertilizer mate- 
rials, 533,757 tons (value not reported) ; 
salt 247,489 tons (value not reported) ; and 
elemental sulfur, 149,975 tons valued at 
$4.4 million. Sharp declines were again re- 
corded in imports of cement 967 tons val- 
ued at $89,000, and manufactured fertiliz- 
ers, 100,170 tons valued at $4.1 million, as 


Table 2.—Republic of Korea: 
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output from production facilities within 
the Republic soared. Imports of gypsum 
and plasters and coal also recorded de- 
clines in 1970. 

Imports of metallic ores and scrap were 
valued at $70.3 million in 1970. About 88 
percent of this value represented imports 
of iron and steel scrap which rose 20 per- 
cent, to 839,939 tons. Imports of copper 
and manganese ores were slightly below 
those of 1969. 

As the Republic of Korea begins to rely 
on its own petroleum refinery output, im- 
ports of refinery products should begin to 
decline. Such was the case in 1970, as im- 
ports of aviation gasoline, distillate and re- 
sidual fuel oil, and crude hydrocarbon- 
based crude chemicals declined sharply. 
Imports of crude and partly refined petro- 
leum, the feedstock for the refineries, how- 
ever, soared 34 percent to 74 million 42- 
gallon barrels. 


Exports of mineral commodities 


((Metric tons unless otherwise specified) 


Commodity 1969 1970 
METALS 
Aluminum: 
Bauxite Ofg. o do ccc md oe le UE eee eee eee enue NA 672 
Metal including alloys, all form eͤ— — B BAꝶ!:! ée 6, 585 8,687 
Arsenic, natural sulfides........-. .----- 2-2 LLL en NA 130 
Chromium ore and concentrateeee kk 105 185 
Copper: 
uis —-——— —— — ——————————sa——— 8 NA 18 
Metal including alloys, all forme e uzwꝛ ü ꝛ ꝑ NA 294 
Iron and steel: 
Ore and concentrate thousand tons 678 515 
Pig iron, and ferroalloys._._...-_.-.-----..------------..-------------- 4,150 8,965 
Steel, primary form8S-------------------------------------------------- 2,560 19 ,000 
Semimanüfactures sc. es eee ba 8 38 , 809 69,641 
Lead ore and concentrate... ....... 2.22222 LL LLL LLL LLL LLL 2l llc lll 22222 22.22 17,878 17,209 
Magnesium / ³iÜ˙⅜⅛ ⅛ orwĩB - x e c dum 900 
Molybdenum: 
Ore and eoneene ae c Eua ews 368 288 
Trioxide MORE" ———É EN NA 
Nickel, waste and scrap : d ͥꝗ ⁰ ß eumd ace. NA 13 
Silver: 
Silver, platinum and similar metal ores and concentrates N 2,870 
. Metal including alloy thousand troy ounces... 24,981 83,234 
Tin, ore and concentrate____.._....._---____---- 222222222222. long tons NA 21 
Titanium sgg .——— 2-4 d y yt LE LE Le EE NA 300 
. ore and con centrale 3,712 8,290 
inc: 
Ore and concentrate... 222 22edcosweesuE 39,873 89,466 
JJ)! dé d Lee iti MEME RD NA 65 
Metal, waste, scrap and dust) ee NA 858 
Other: 
Ash and residue containing nonferrous metals NA 632 
Oxides, hydroxides and peroxides of metals, n.e.S_------------------------ NA 9 
Metals, base metals, including alloys, all forms, n.e. sss 95 69 
NONMETALS 
Abrasives, natural, n.e.s.: 
Emery and natural corundum_______________-__---_---__---------------- NA 300 
Dust and powder of precious and semiprecious stones kilograms. . NA 600 
Cement. d g lee ei cL 7² M a / ee ELO LE scat 290,970 450,865 
Clays and products: 
rude n.e.s 
DC] eme" PR 41,003 89,027 
46ꝰ MEM PC T NA 17,825 


See footnotes at end of table. 
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Table 2.—Republic of Korea: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 
NONMETALS—Continued 
Clays and products—Continued 
Products: 
ReiractOry uc eee aoe eae eos NA 
NOUPelTactory o fon ke er ea elu ee NA 
a (otio NONO RACE DEPO NA 
Feldspar and related materials: 
eldspar . - - | 47,776 
Leucite, 3 ee ß ß dee d E s 
Fertilizer materials 
Crude, d d/d//d/ddddſdd NA 
Manufactured: 
Ni ⁵ð²³ ³ð LUE d ees 99,377 
S uk 77 d 8 Ed 
KlIüONDRE oe oa a te ee ee ualde v e y E 87,157 
Grap te, P/! Cr T 48, 025 
Gypsum and DIGSUCIS = 2 eo cocos ic cue ⁰f⁰ k ß SQ aera NA 
Mica; CIudeGs 2-2 so ccei ³ ⁰ A ͥ cuu ( 8 NA 
Stone, sand and gravel: 
Dimen ien d ]ð ᷣ d be deuce eee ee NA 
Dolomite, chiefly refractory grade 15,860 
Gravel and 9 J ³WA add D Ls e NA 
GGf;õͤĩõĩõĩõĩökꝙ⁶¹r] ⁰⁰y ⁰ . 88 113,719 
Sand, excluding metal Dearihg 2 3 oe ee ee 
Sulfur: 
FEI. ³⁰o wm M Su E NA 
Sill ³ð ³ dddddddddddſdZ⅛G... eu D UA ELA oe NA 
Tale 5 related 1 
ale, crude and grounddgdadgddddui „„ 
Steatite, natural. | 60,684 
Other nonmetals, n. e. s.: 
Crude: 
Meerschaum, amber, jeãehdh;”“ſ t NA 
n!!! ³·- A. ] A ³ AAA ĩ y oe 8 NA 
Slag, dross and similar waste, not metal bearing 35, 291 
MINERAL FUELS AND RELATED MATERIALS 
Coal anthracite ERE RD os Be a ee ee eee eee ee 284,415 
Petroleum refinery products: 
Gasoline, motor and aviation thousand 42-gallon barrels. . 467 
Kerosine and jet fue“! do 54 
Distillate [uel ] )) ] r do- 118 
Residual fuel oil... ..... 222222222222 LLL eee do 142 
e ß ed RENECDNP DE TE do- = 
ͤ . et a een eb 8 do 776 
Bunkers —all flags: 
Distillate eil sii... ee Soe e ee deds do- NA 
Se. do- NA 


NA Not available. 
1 Includes other such as aviation gasoline, commercial jet fuel, and lubricants. 
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1970 


1,068 
5,250 
250 


5,825 
(72. 282 


377 
108,976 


156,313 
20,952 


110 
18,762 


l 41,326 
100 


798 
4,136 
45,925 


887,919 


1,192 


467 
62 
1,721 


1 458 
739 
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Table 3.—Republic of Korea: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum: 
PSI a eee Sk icc elu LL me ee LU Eu 
Oxide and hydroxide. ............ 2:2 22-22 LLL LLL LLL LLL L2 LLL L2 22 ll.2- 
Fused alumina (artificial corundum). ._._...-.--..---.-------_---------- 
Metal including alloys, all form n „ 
Chromium: 
Ore and concentratTe‘,hõ L2 L2 eee 
Oxide and hydroxide............. 222.2222 L LLL LLL LLL LL LLL LL cL eee 
Cobalt: 


p 
Pig iron, ferroalloys, and similar materials 
Steel, primary form me mꝛ:e „„ „„ 
Semimanufact uree ss 


ie e ß . MM me su 76- pound flasks . 
Molybdenum, metal including ailoys, all form 
Nickel, metal including alloys, all formmmm mn 
Platinum group and alloy troy ounces.. 


Metals, including alloßs ee do.... 
Silver and alloys . ͤKud PST EP RENI Pinatas? troy ounces. . 
Tin, metal including alloys, all form long tons 
Titanium: 


Tungsten, metal including alloys, all form 
nc: 


Metal including alloys, all form E et 
Zirconium ore and concentrate!nlXUUMRXUkMũk „„ 
Other: 

Ore and concentrate of base metals, n.e.8........... -- 2.2.2 2 lll lll c c.c. 

Ash and residue containing nonferrous metals 

Oxides, hydroxides and peroxides of metals, n.e. s 

Metals, including alloys, all forms: 

Metalloids.................- ROREM REESE 8 
Pyrophorie h eem dde EE 
Base metals, including alloys, all forms, n. e. 
NONMETALS 
Abrasives, natural, n.e.s.: 

Pumice, emery, natural corundum, etc- --------------------------------- 

Grinding and polishing wheels and stonee sss 
Asbestos 


Clays and products (including all refractory bricks): 
UNG. 8. 1 p[ ß TUER De ee 
Products: 
Refractory (including nonclay bricks)))³)/ 
C ois ee eee eee iiw aes Lr LE 


Fertilizer materials: 
Crude: 


Manufactured: 
INITTOWONOUS 33 eS et oe eee esse eke 
Potassic 777 V 8 


See footnotes at end of table. 


1969 


r 16,558 
NA 
NA 

NA 

NA 


14,905 
3,322 


9.818 
100,878 
59,698 
315,773 
255,374 
NA 

2, 565 
NA 


11,307 
A 


A 
15,727 
NA 
8,552 
NA 
NA 


508,947 
3 


7 


110, 530 
223, 909 
7,618 
NA 

NA 


1970 


10,054 
30,804 
1,179 
6,555 
1,726 
454 

11 

21 


14,792 
5,690 


15,347 
839, 939 
7,930 
$25,114 
181,177 
29 
2,107 
31 
10,402 
530 


4 
4 


161 
28, 986 
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Table 3.—Republic of Korea: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1969 1970 
NONMETALS—Continued 
Gypsum and plasters.. 2.2.22 222. LLL LL LLL LLL eee 110,224 86,326 
lode. cn ⅛² ⁵²ʃũ:Qj e ee Va uu cel I We ed NA 2 
Magnesite, crude, calcined and magnesia clinker.............................. NA 888 
Mica, all fona c Eo M T D DE 8 NA 80 
Pigments, mineral, including processed iron oxideenns NA 79 
Precious and semiprecious stones, except diamond..................- kilograms NA 4,400 
22 V ĩ ERES 54, 809 247,489 
Sodium and potassium compounds, n. e.. 10,088 8,7 
Stone, sand and gravel: 
Dimension stone, crude and partly worked NA 688 
Dolomite, chiefly refractory grade NA 690 
Gravel and crushed rock- -aana NA 182 
uartz and. c P edipi EM ee NA 
nd, excluding metal bearing NA 2,4986 
Sulfur: 
Elemental, all forms... PU 137,619 149,975 
Sulfuric acid -o ee ee ee LE NA 211 
Talc, steatite, soapstone, and pyrophyllite_.--------------------------------- NA 20 
Other n.e.s.: 
))))))ͤAſͥ ͥ⁴¹⁰Añͥͥ ttt ei ben EL CAE Aree E 726 57 
Slag, dross and similar waste, not metal bearing NA 85 
Oxides, hydroxides and peroxides of magnesium, strontium and barium...... NA 185 
Building materials of asphalt, asbestos and fiber cement, and unfired non- 
metals. Med xe ooo ↄ ↄ ſßßꝑę ↄĩ Tf. A 221 584 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, naturaaaaal kkw NA 
Carbon DISCE... ꝙ cox AZ e e CLR A AL AME 6,756 4,794 
Coal and briquets: 
Anthracite and bituminous coal...............-.- eee 28, 327 16, 754 
Lignite and lignite briquetnssss««%öͤék:iẽ!: 4 NA 100 
Coke and semi cok cs 44«cõ:¹ 63, 638 63,245 
Hydrogen, helium and rare gases NA 18 
Peat, including peat briquets and litter._._........___...--------__---.------ NA 79 
Petroleum: 
Crude and partly refined. ...................- thousand 42-gallon barrels. . 55,800 74,046 
Refinery products: 
Gasoline, aviatiooů nnn do- 19 1 
Gül ³ðWA. ³8 A ³ð2ii 0 oe Soca do- e 44 
Distillate fuel oil... ð« ß d y do 284 ER 
Residual fuel. oll... ß ce . oo ES do.... 509 p 
Lubricants, including grease. __........-.___--.___----._._--. 0... 68 110 
i d usu LL Le do 240 159 
cc SEE do 1,120 814 
Mineral tar and other coal-petroleum- or gas-derived crude chemicals 18,405 6,492 


NA Not available. 


r Revised. 
1 Includes topped crude and other unfinished oils requiring further processing. 


COMMODITY REVIEW 


METALS 


Aluminum.—Output from the new 
reduction plant of Korean Aluminum Co. 
at Ulsan continued to soar. During the 
first year of the plant’s operation, primary 
metal output totaled 17,593 tons compared 
with 6,600 tons in 1969. As a result of the 
installation of this plant, imports of pri- 
mary aluminum and products thereof have 
declined sharply in recent years. However, 
the principal raw material for this plant is 
imported alumina. 

Copper, Silver, and Gold.—The Ministry 
of Commerce and Industry of the Republic 


of Korea has been promoting the establish- 
ment of a new copper smelter in Masan 


with a capacity of 15,000 tons of electroly- 
tic copper by 1976. Current capacity is 
8,000 tons. The existing Changhang 
smelter and the new plant are designed to 
meet a projected demand in 1976 of 24,000 
tons. The first phase of construction was 
expected to start in 1972, the second phase 
in 1973, with final completion in 1975. In 
addition to copper, the refinery was ex- 
pected to produce 840 kilograms of gold, 
16,800 kilograms of silver, and 70,000 tons 
of sulfuric acid. 

Iron and Steel.—The Government-owned 
steel plant under construction at Pohang is 
not expected to disrupt the privately 
owned steel industry. The country's total 
steel capacity including new capacity com- 


530 


ing on line in 1972 is 1 million tons per 
year. Approximately three-fourths of this 
capacity is accounted for by 14 electric fur- 
naces installed since 1965. The remainder 
is accounted for principally by two open- 
hearth installations and two B.O.F. con- 
verters. These furnaces, using mainly scrap 
imported from the United States, supply 
90 percent of the ingots and billets re- 
quired by the industry for rolling. De- 
.mand for hotrolled coil, sheet, and plate 
has been met mainly by imports from 
Japan. It is in this area, and because of 
the potentially large demand for tonnage 
plate products, that the Pohang facility 
was expected to augment the industry. 

Tungsten.—The Korean Tungsten Min- 
ing Co., Ltd., which is 17.6 percent owned 
by the Government, reported a small out- 
put from its Dalsung mine and increased 
production at its Sangdong mine, which 
accounted for 89 percent of the Republic 
of Korea's tungsten production in 1971. 
Among the companies reporting minor 
output were Okbang Mining Co., Ltd. 
Bando Mining Co. Ltd., Woluk Mining 
Co., Ltd., and Chong Yang Industries Co., 
Ltd. Tungsten stocks on hand as of De- 
cember 31, 1971, were approximately 1,215 
tons. 

Zinc.—Zinc refining operations consisting 
of two refineries, the Yong Ping Co. plant 
with an annual capacity of 8,000 tons and 
Tong Shin Chemical Products Co. plant 
with a capacity of 5,000 tons, were be- 
lieved to be headed for expansion by the 
addition of another refinery at Yosu in the 
south. Completion date of the new project, 
if found to be economically feasible, is in 
1974, but a certain amount of opposition, 
based on fears of pollution and for eco- 
nomic reasons, has developed. 


NONMETALS 


Cement.—During 1971, expansion pro- 
grams were completed or commenced that 
called for annual capacity to increase from 
6.9 million tons to 11.0 tons by 1973. 
Chung Buk Cement Manufacturing Co., 
Ltd. doubled in 1971 to 1 million tons, the 
annual capacity of its plant at Jecheon in 
Chung Bok Province. Hyun Dai Cement 
Co. was increasing the annual capacity of 
its Tanyang plant to 1 million tons by an 
expansion program scheduled for comple- 
tion in June 1972. The current expansion 
program of Ssang Yong Cement Industrial 
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Co., Ltd. was expected to increase its Ton- 
ghae plants annual capacity from 1 million 
tons to 2.07 million tons by 1973. In addi- 
tion to the expansion of these facilities, a 
new firm, Ko Ryo Cement Manufacturing 
Co., Ltd., was constructing a plant at 
Changseung with an initial annual capac- 
ity of 800,000 tons. 

Fluorspar.—Production of flluorspar, 
which consists almost wholly of metallurgi- 
cal grade, continued to rise in response to 
increasing domestic demand. Japan, how- 
ever, continued to be the principal market 
for output. Average grade of the ore is 35 
percent CaF, which is beneficiated to me- 
tallurgical grade of 75 percent CaF. 


MINERAL FUELS 


Anthracite.—Rising demand and govern- 
mental actions in the form of development 
assistance and higher prices were incentives 
for producers to increase national output 
to a record high in 1971. Anthracite nor- 
mally accounts for about two-thirds the 
value of mine output and therefore is vital 
to the economy of the Republic. Annual 
production is expected to reach 16 million 
metric tons by the end of the decade, 
which would be 3.2 million more than the 
tonnage registered in 1971. Known minable 
reserves are estimated to total 500 million 
tons. Little bituminous coal is produced, 
and the requirements of the domestic iron 
and steel industry must be met by imports. 

The anthracite industry is dominated by 
the Government-owned Daihan Coal Corp., 
operating six large mines which in 1971 
accounted for about 40 percent of the 
country's total production. At one time the 
Government's position in coal mining was 
far stronger; however, policy in recent 
years has been to encourage mining of coal 
by private companies. About three-fourths 
of the Republic's anthracite was consumed 
as household fuel, one-tenth for generation 
of electricity, and the remainder for in- 
dustrial use and exports. 

Petroleum.—The Republic of Korea im- 
ports all its oil requirements, and con- 
sumption has risen shaply in recent years. 
During the first 11 months of 1971, total 
petroleum imports were valued at $167 
million or nearly 8 percent of all imports. 
Most of the petroleum was imported as 
crude oil, specifically 10.4 million metric 
tons or nearly 80 million barrels, worth 
$153 million, for the same 11 months. The 
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country's refining capacity has been un- 
dergoing rapid expansion in order to ac- 
commodate the increasing quantities of 
crude oil imported. 

At yearend 1971 the Honam Oil Refin- 
ing Co., Ltd., was in the process of enlarg- 
ing its 105,000-barrel-per-day (bpd) refin- 
ery at Yosu by 63,000 bpd, and the 
government-owned Korea Oil Corporation 
was enlarging its 115,000-bpd refinery at 
Ulsan (Wulsan) by 60,000 bpd. A third 
refinery was nearing completion at Inchon 
—a 50,000-bpd refinery to be further ex- 
panded by 20 percent late in 1972; this re- 
finery belongs to the Kyungin Energy De- 
velopment Co., Ltd., owned 50-50 by the 
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Union Oil Co., Ltd., and Korea Explosives. 
At the beginning of 1972, the Republic of 
Korea was also putting the finishing 
touches to a 3,000-bpd lubricating plant at 
Seoul, owned jointly by the Gulf Oil Corp. 
and the Korea Oil Corp. 

Petroleum exploration had begun in the 
country in recent years, consisting primar- 
ily of seismic surveys in offshore areas. As 
of early 1971 exploration concessions on 
offshore tracts that had been granted to- 
taled 108,000 square miles. Companies in- 
volved in these concessions include Korea 
Shell N.V., Caltex, jointly owned by Stand- 
ard Oil of California and Texaco, Wendell 
Phillips, and other independent companies. 
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Kuwait 


Since December 1969, the former Ku- 
wait-Saudi Arabia Neutral Zone has been 
partitioned into two equal administrative 
areas—the northern half administered by 
Kuwait and the southern half administered 
by Saudi Arabia. Arrangements which ex- 
isted prior to partitionment calling for the 
equal sharing of revenue from natural re- 
sources in the entire zone continued in 
force. Petroleum is the only major mineral 
activity in the partitioned zone, including 
its offshore area. Offshore petroleum is 
produced by the Japanese-owned Arabian 
Oil Co. Ltd. (AOC), the concessionaire for 


both Kuwait and Saudi Arabia. Onshore, 
petroleum is produced jointly by two com- 
panies, Getty Oil Co. (Getty), the conces- 
sionaire for Saudi Arabia, and American 
Independent Oil Co. (Aminoil), the con- 
cessionaire for Kuwait. Many of the facili- 
ties belonging to Getty are in the Kuwait- 
administered section; however, for the pur- 
pose of this report all Getty operations will 
be discussed under Saudi Arabia and all 
Aminoil operations will be discussed under 
Kuwait. Activities of AOC will also be re- 
viewed under Kuwait. 


KUWAIT 


The economy of Kuwait is almost totally 
dependent on the petroleum industry. The 
country's national account shows that in 
1971 the Government received 93 percent 
of its income from royalties and taxes paid 
by oil companies. The value of crude oil 
produced was equal to about 60 percent of 
the country's gross national product 
(GNP). Other petroleum; associated com- 
modities include natural gas, most of 
which is flared, fertilizer materials from a 
petrochemical plant, and sulfur from crude 
oil refining. Nonpetroleum mineral activi- 
ties, such as lime, sand, gravel, building 
stone, and salt production, play an insigni- 
ficant role in the economy. 

The slowdown in Kuwait’s economy 
which occurred during the past several 
years has been blunted by the steady rise 
in the inflow of oil revenue. The country 


felt the beneficial effects of a world petro- 
leum position which favors the petroleum 
exporting countries. The upward revision 
of crude oil prices, the increased tax rates 
(late in 1970), the appreciation of the Ku- 
waiti dinar resulting from the U.S. dollar 
devaluation, and the promise of increased 
participation of the Kuwait Government in 
the petroleum industry promised an op- 
timistic future. 

Infrastructural development is the prin- 


cipal nonmineral-associated activity in Ku- 


wait. Electric power generating capacity 
was expected to increase 50 percent in 
1971 and water desalination capacity was 
being expanded by the addition of five 5.0 
million-imperial-gallon-per-day units. Ku- 
wait, which is now the world's largest 


1 Supervisory foreign minerals specialist (petro- 
leum), Division of Fossil Fuels. 
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water desalination country, will have a ca- 
pacity of 52 million imperial] gallons by 
the end of 1972. 

Tensions on the Iraqi-Kuwaiti border, 
which have existed since 1958, were re- 
lieved by an Iraqdi Government announce- 
ment in October 1971 that they were 
"ready to settle all outstanding issues with 
Kuwait, including the boundary question." 
The boundary problem was largely attrib- 
utable to the general belief that certain oil 
structures crossed the border. Settlement of 
the boundary question should stimulate 
the flow of Kuwaiti investment into Iraq. 


The Kuwait Government made another 
attempt to solve the thorny question of its 
offshore boundaries with Iran and Saudi 
Arabia. It was agreed that resolving the 
northern offshore boundary of the former 
Kuwait-Saudi Arabia Neutral Zone will 
have to precede negotiations with Iran. 
The major concern is the three-way over- 
lap of offshore oil concessions issued by 
the three governments. Repeated negotia- 
tions in the past have failed to produce an 
acceptable compromise. 


Table 1.—Kuwait: 
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PRODUCTION 


In 1971, Kuwait, by producing 3,197,089 
barrels of oil per day was the world’s sixth 
largest producer, accounting for 6.6 percent 
of the world’s total. This output was 7 
percent larger than that of 1970, a rate of 
increase established for the past several 
years. Company production in barrels per 
day, was as follows: 


Kuwait Oil Co. Ltd. (KOC)........ — 2,925,466 
Arabian Oil Co. (AO)) 1 180,476 
American Independent Oil Co. 
(Aminoil)------------------------ 91,147 
! ³ðAAA 8 3,197,089 


1 Kuwait's one-half share only. 

Natural gas output also increased about 
13 percent during the year as all the gas 
produced is in association with crude oil 
production. 

Production from Kuwait's three refiner- 
ies also expanded as the Kuwait National 
Petroleum Co. (KNPC) refinery at 
Shuaiba operated at or above capacity 
throughout the year. With the expansion 
of KOC's Mina al Ahmadi plant, refining 
output is expected to rise significantly 
again in 1972. 


Production of mineral commodities 


Commodity 1969 1970 1971 » 
NONMETALS 
Fertilizer materials, manufactured, nitrogenous: 
Ammonium sulf ate metric tons 35, 205 87,511 NA 
7” are vy ⁊ͤ y Ur s eese: do- 135, 146 145,981 NA 
Lime, hydrated and quick line do- 694 742 e 750 
C6; ⅛˙Ü˙éd ]7ð (md Add a So do- r 3,910 4, 653 e 4, 700 
Ill ³ĩW˙õ³A yu ᷣĩᷣ K ⁰ʒ do- 14,786 48,091 36,904 
MINERAL FUELS AND RELATED MATERIALS 
Natural gas: 
Gross production million cubic feet. . 514,563 569,679 643, 053 
Marketed ß . as ad do r 191, 626 203,782 156 , 753 
Natural gas liquids: 
Natural gasoline. --------------- thousand 42-zallon barrels. . 4,550 4,903 5,408 
Liquefied petroleum gas (propane and butane)......... do.... 12,611 12,670 13,664 
Petrochemicals...............--.-. „ metric tons 229 ,419 NA NA 
Petroleum: 
Crude T odadan 8 thousand 42-gallon barrels... 1,021,615 1,090,040 1,166,938 
Refinery production: ? 
Motor gasoline.__.._....-..-.__---------------- do- r 3,030 r 8,495 4,302 
lf!!! 8 do 635 883 793 
Kerosine. ucc unen Pee cane lnk do.... 3,674 4,762 5,446 
Distillate fuel oil. ...... k p do- 46,989 54, 090 51,593 
Residual fuel oil.. ----------------------------- do- 52,284 72,280 „95 
Naphtha . uMDc ise due Ld do- 4,023 6,937 8,959 
%%/§ö;õ—õQĩö— m ..... v PL NE do 5,966 9,019 169 
dici FEM M Ä I...... 88 do 116, 601 r 151,466 148,221 
e Estimate. P Preliminary. r Revised. NA Not available. 


1 Includes Kuwait’s one-half share of crude oil production in the former Kuwait-Saudi Arabia Neutral Zone 
and Kuwait’s share of refinery output by its concessionaires in that area. 

? Naphtha, previously reported with gasoline, has been listed separately in this edition; liquefied petroleum 
gas from gas processing plants has been excluded from detail and from refinery product total and is reported 


separately. 
* Mostly asphalt and topped crude for blending. 
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TRADE 


Kuwait improved its position among the 
world's exporters of crude oil. During the 
year Kuwait ranked fourth by passing 
Libya which placed restrictions on its out- 
put. Data are available on the country of 
destination for KOC crude oil exports 
only. During the year, 63 percent of KOC's 


Table 2.—Kuwait: 
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crude exports went to West European 
countries and most of the remainder went 
to Far Eastern countries. The United 
States accounted for only 1 percent of the 
total. The United Kingdom and Japan re- 
ceived 20 and 14 percent, respectively. 
During a record 24-hour period in Febru- 
ary 1971, total crude oil shipped by KOC 
reached 5,678,000 barrels. 


Exports of mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 1971 
METALS 
Aluminum and alloys, unwrought and semimanufactures 11 7 NA 
Copper and alloys, unwrought and semimanufactures. ............ 259 9 NA 
Iron and steel: 
Scrap and unwrought.------------------------------------ r 19,741 53,864 NA 
Semimanufacturee s r 19,810 9,117 NA 
Lead and alloys, unwrought and semimanufactures_______________ 17 44 NA 
Pus and alloys, unwrought and semimanufactures. ..... long tons TN 10 NA 
ther: 
Nonferrous metal scrap, not subdi vide 7,989 9,007 NA 
Unwrought and semimanufactures.. ......... 222 222.2. 2 (2) NA 
NONMETALS 
Asbestos, rr ð 2 141 NA 
Cement, hydraulic... . r 14,796 7,997 NA 
Clay products: 
Relraetory. ße d ou e 86 244 NA 
Nonrefractory....-ocecolosoceaemekecu Kë boiled ite. 117 274 NA 
Fertilizer materials: 
Natural, crude, all types 60 2 NA 
Manufactured: 
Nirgends usu dai uiu. 178 ,779 223 , 450 NA 
Other including mixed. ..............................- 14,898 , 896 NA 
Gypsum and plaster sss 62 240 NA 
WMO a ß ae ee eee M^ 130 NA 
Salt. cose coke hse ⁰m tm ( 8 129 8 NA 
Sand and gravel: 
ando eee ͤ⁰0ũÜ ease ee awl LRL MEE k LI EN CLE r 1,070 7,418 NA 
Gravel (including crushed stone·gdʒd̃ʒd 11 272 NA 
Stone, dimension: 
Unworked: 
)/Ü. y ³˙¹1]]]AA ⁰³⁰¹wmwmwmꝛꝛ LE e de 162 40 NA 
Mosaic stones, pebbles and powderrrr 530 159 NA 
JÜ§öê—:A we ⁰õꝗyame y y ELA E 100 1 NA 
WOPRkedec 5.2 o e E hßßs y y ae EN 4 NA 
Other: Unspecified crude minerals, chalks, colored soil, and clays.. 1 2 NA 
MINERAL FUELS AND RELATED MATERIALS 
Coal, coke and briquetnnn „ 10 ae NA 
Petroleum: 
PUG she hos ³ Sees thousand 42-gallon barrels. . 896,967 943,833 1,011,933 
Refinery producta: 
Gli... ERATES epus aus do.... 4,2832 7,354 NA 
Kerosine and jet fuel do- 3,157 4, 562 NA 
Distillate fuel ol“ do- 34, 798 41,409 NA 
Residual fuel oil) do- 24,364 43,833 NA 
Liquefied petroleum gasss s do 12,097 12, 816 NA 
G ³¹ i ³ ¹ A k cu ended do- 6,274 r 6,168 NA 
Ci; ²ðj?ꝛ]. (m; ILE MDC fs do 84,922 r 116,137 NA 
r Revised. NA Not available. 


1 Includes Kuwait’s share of former Neutral Zone exports. 


2 Less than }4 unit. 
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Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 
METALS 
Aluminum and alloys, unwrought and semimanufactures_.._...........-..----_..- 123 1,746 
Copper and alloys, unwrought and semimanufactures-..............---.-.-----.... 278 811 
Iron and steel: 
Pig iron-and ? ))“) ³·ow1³ ³ AAA. UL. rd r 1,671 13,515 
Sh o ⁰ y r 201,790 151,091 
Lead and alloys, unwrought and semimanufactures___.__..--...--_.---.----.----- 23 271 
Nickel and alloys, unwrought and semimanufacture s 72 E 
Silver and platinum. ...........-.. 2. LLL LLL eee Ll Lll 22-- troy ounces.. x 886 
Tin and alloys, unwrought and semimanufactures...........----------- long tons 9 7 
cnm, radium, and thorum. . . M ELE eid grams.. 1,310 964 
ther: 
Nonferrous metal scrap, not subdivided.... _---..-...-.------------------..- 588 680 
Unwrought and semi manufacture nns 49 26 
NONMETALS 
Asbestos, ernte... ꝛo¾s-‚. E RELEDdd a edu E 1,624 2,458 
Cement. are d eS OE ee 811,280 625,551 
Clay products: 
H cuuossucueEaxcom d ⁵ↄ—aAdA CAD L E DM RE 1,271 169 
Nonrefractory iau ß ß e . Suae 9,860 7,440 
Diamond; geldooco ocaucesvkded x ee ee ee ⁰ 8 carats. . 1,145 1,100 
Fertilizer materials: 
e ß x d ME mu P ute 69 214 
Manufactured: 
Nitrogenous.__-..__..----...--------.----.-- —— ⁵˙² PA AE E E 2 ae 
Other including mixed. aS miata ie oat T8 10,110 
1 and /õÜ; ↄ V . 88 5, 897 4, 885 
1ö0öĩÄöL1 ⁴ ͤÜwmw! ... ⅛ ͤ d k SS 25 75 
Precious and semiprecious stones, except diamond...................... kilograms.. 26 
e d ß ß E E EE 2,995 8,924 
Sand and gravel: 
pir Mee T" ee ——————————————— Á——— 200 
Gravel (including crushed stone) -..-.---.---------------------------------- r 5,303 15,562 
Stone, dimension: 
Unworked: 
Fl ³⁰˙Ü—ꝛà ³ðVAA k snc eae 6,481 6,174 
Mosaic stones, pebbles and powWderrrrr᷑r «t. 41,756 30,502 
! ] G Gñp x 6mm E C 8 1,523 1,179 
. MUNERE ĩÄ˙0i T 3,647 1.801 
Agricultural iel. 50 8 
Unspecified crude minerals, chalks, colored soil, and elayo⸗ ess 152 186 
MINERAL FUELS AND RELATED MATERIALS 
Coal; coke and ian mec vows unes eura. EUER N NER EE QE RE 167 82 
Petroleum refinery products: 
C Ad AA thousand 42-gallon barrels 8 8 
Kerosine and jet fueeellllꝝl·l eee do 6 
LuDréanid- ....:21...u9-. 22-22 c Gu y 8 do- r 163 112 
e . . e eu MEE do- 20 8 
e d LLL MEE Lad Eu A do- 197 199 
r Revised. 


COMMODITY REVIEW 


Nonmetals.—Fertilizer Material—Details 
of the second supply contract agreed upon 
between Kuwait Chemical Fertilizer Co. 
(KCFC) and the People’s Republic of 
China have been announced. KCFC is to 
supply 240,000 metric tons of urea during 
the 12-month period beginning about No- 
vember 1971. The value of the contract 
was placed at US$7.98 million which aver- 
ages $33.25 per metric ton. During the two 
previous 12-month periods, KCFC supplied 
50,000 and 70,000 metric tons, respectively, 
to the People’s Republic of China. 

KCFC also signed a contract in July 
1971 with the Arab Republic of Egypt to 


supply US$2 million worth of fertilizer 
material. Árrangements have been made 
with West European companies to supply 
the contracted amount to the Arab Repub- 
lic of Egypt in exchange for KCFC, pro- 
viding corresponding quantities of fertiliz- 
ers on behalf of the West European 
countries to various countries bordering 
the Indian Ocean. Closure of the Suez 
Canal makes these arrangements logistically 
feasible.2 

Under the terms of a contract signed on 
August 28, 1971, KCFC was to export 
15,000 metric tons of urea to Afghanistan 


15 5 Oil and Gas ara Lebanon). V. 1, 
. 2, Oct. 16, 1971, p. 18. 
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with delivery scheduled for October 1971. 
KCFC also has sales contracts with India, 
Pakistan, and Sudan. 

Mineral Fuels and Related Materials.— 
Natural gas—A significant work program 
for improving the efficiency and reliability 
of KOC's gas-oil separators and distribu- 
tion system began in 1971 and will con- 
tinue into 1972. As part of the program 
additional separators have been installed at 
four gathering stations and new liquefied 
petroleum gas (LPG) condensate units 
have been added at three gathering sta- 
tions. 

Natural gas utilization increased substan- 
tially from about 510 million cubic feet 
per day in 1970 to about 615 million cubic 
feet per day in 1971. Most of the increase 
resulted from KOC gas injection, which 
rose 46 percent to 190 million cubic feet 
per day in 1971. 

In February, the Kuwait Government 
and KOC initiated an agreement for a 
joint $35 million LPG development pro- 
gram. In July, however, the Government 
notified KOC that the plan was cancelled. 
Reportedly, however, the Government has 
not given up the idea of exploiting the gas 
and has chosen to implement the project 
with Government funds. The original proj- 
ect was for an LPG plant with a capacity 
of 600,000 to 640,000 tons per year. 

During July 1971 an agreement was 
reached between the Kuwait Government, 
represented by the Ministry of Finance 
and Oil, and the Kuwait Oil Tanker Co. 
(KOTC), a firm wholly owned by Kuwaiti 
private investors, on the establishment of 
an ocean tanker company for the transport 
of natural gas. Reportedly, 51 percent of 
the proposed company’s capital will be. re- 
served for the Government and the re- 
maining 49 percent for the Kuwait private 
sector. 

Petroleum.—Petroleum policy issues, in- 
cluding petroleum company payments, 
highlighted petroleum industry develop- 
ments during 1971. The year began with 
an agreement between the Persian Gulf 
member nations of the Organization of the 
Petroleum Exporting Countries (OPEC), 
of which Kuwait is a member, and the 
major international oil companies on price 
increases. The agreement which was finally 
signed in Tehran on February 14, 1971, 
called for an immediate increase of $0.35 
in the posted price of all Persian Gulf 
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crude oils; a limit of 55 percent tax rate 
to hold for 5 years; an approximate $0.10 
per barrel increase in posted prices effec- 
tive June 1, 1971; and a further increase 
of $0.10 to $0.11 per barrel on January 1 
in each of the years 1978, 1974, and 1975. 
The agreement raises the average posted 
price for a barrel of 31° API crude from 
$1.68 to $2.09. The average income per 
barrel for the Government of Kuwait will 
increase to about $1.30 from about $0.98 
in 1970. 

At yearend OPEC, which had earlier in 
the year committed themselves to “effective 
participation" in existing oil concessions, 
were preparing to implement their resolu- 
tion. Furthermore, negotiations between 
OPEC and the major Middle East conces- 
sionaires regarding a price increase to 
offset the devaluation of the U.S. dollar 
were scheduled for early in 1972. 

Production by the country's major petro- 
leum company, KOC, increased about 7 
percent in 1971 to a record high average 
of 2,925,466 barrels per day, compared 
with 2,734,547 barrels per day the previous 
year. Crude oil supplied by KOC to the 
Shuaiba refinery of Kuwait National Petro- 
leum Co. (KNPC) averaged 108,952 barrels 
per day. A new peak production rate for 
one day was established in January 1971 
when 3,653,000 barrels were produced. 

The year 1971 was a period of improve- 
ment and expansion of existing facilities. 
New pumps and control facilities were in- 
stalled at nine gathering stations in a pro- 
gram to replace obsolete equipment. Instal- 
lation of additional low pressure separators 
at two gathering stations increased the 
daily capacity at each by approximately 
50,000 barrels.3 

Crude oil throughput at the Mina al 
Ahmadi refinery of KOC averaged 224,622 
barrels per day. The capacity of one distil- 
lation unit was increased to bring total re- 
finery capacity to 292,000 barrels per day. 

The sea island export terminal com- 
pleted in 1968 loaded 290 tankers, one of 
which was the world's largest vessel, the 
373,000-deadweight-ton Nisseki Maru. Stud- 
ies to determine the future needs of crude 
oil storage and export facilities were con- 
ducted. 

In view of the world trend towards in- 
creasing numbers of very large tankers, 


3 Kuwait Oil Co., Ltd. 1971 Review of Opera- 
tions. 32 pp. 
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together with future crude oil demand 
forecasts, KOC developed plans for ex- 
panding its deepwater tanker loading facil- 
ities. The project provides for the con- 
struction of three 1-million-barrel storage 
tanks, a 7-mile, 66-inch gravity line from 
the fields to the coast, and a 10-mile, 52- 
or 56-inch underwater pipeline to the com- 
panies' sea island. These additional facili- 
ties will increase the present crude oil 
loading rate from 15,000 to 35,000 tons per 
hour.4 

KOC voluntarily relinquished — 1,152 
square kilometers of concession area which 
included Sabbiyah peninsula, part of Bubi- 
yan Island, and other sections. Eight devel- 
opment wells were completed during the 
year and remedial workovers were carried 
out at 100 wells. Preparations were made 
for new seismic survey work to be carried 
out in 1972 on promising structures at 
Bahrah. From the beginning of its conces- 
sion through 1971, KOC drilled 754 wells, 
693 of which were producible wells.5 

KNPC which is owned 80 percent by the 
Government and 20 percent by private Ku- 
waiti capital operated its 90,000-barrel- 
per-day Shuaiba refinery at more than 
100,000 barrels per day in 1971. During 
the year, the refinery ran large quantities 
of Burgan crude; however, near the end of 
1971 it began to run substantial quantities 
of the heavier Umm Gudair crude for 
which its hydrogenation facilities were de- 
signed. 

KNPC has no crude oil production of its 
own but does have a 51-percent interest in 
Kuwait Spanish Petroleum Co. (KSPC), a 
joint venture with the Spanish national 
company, Hispanica de  Petroleos, S.A. 
(Hispanoil). The company is drilling a 
third exploratory well in the Western part 
of its onshore concession; two previous 
wells were dry.e 

In the former Kuwait-Saudi Arabia Neu- 
tral Zone area, negotiations between Amin- 
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oil and the Kuwait Government concern- 
ing application of terms of the Tehran 
agreement on posted prices on crude oil 
produced in the former Neutral Zone were 
suspended in August 1971. The negotia- 
tions had been continuing since early in 
1971 with the Government insisting on ob- 
taining the full terms of the Tehran 
Agreement. Aminoil maintained that full 
application would render its operation un- 
economic in view of the marketing prob- 
lems for its heavy, high-sulfur crude oil. 

AOC concluded negotiations with Kuwait 
and Saudi Arabian Governments on the 
new posted price for its production result- 
ing from the Tehran agreement. Similar 
to the agreement KOC signed with the 
Government, the price, retroactive to Feb- 
ruary 15, 1971, increased substantially to 
$1.97 for 28° API Khafji crude and to 
$2.185 for 35? API Hout crude. 

Onshore in the former Neutral Zone 
Aminoil increased its production a sub- 
stantial 11 percent to an annual average of 
93,202 barrels per day. However, during 
the closing months of 1971, production fell 
to about 60,000 barrels per day from a 
high of over 100,000 barrels per day earlier 
in the year. The decline reflects the poor 
marketing conditions for heavy, high-sulfur 
crude oil which is produced from the on- 
shore concession. Stringent air pollution 
measures adopted in Japan and other in- 
dustrialized nations have damaged the 
marketability of onshore crude oil. 

The concessionaire offshore from the for- 
mer Neutral Zone, AOC, recorded a mod- 
est 4-percent increase by producing an av- 
erage of 360,953 barrels per day. Increases 
in Hout oilfield output were probably at 
the expense of Khafji oilfield. Whereas the 
former has market appeal, the latter has a 
high-sulfur content which restricts its mar- 
ketability. 


SAUDI ARABIA 


The Saudi Arabian efforts to diversify its 
economy have not been especially success- 
ful as petroleum continues to be domi- 
nant. Although one contract has been let 
to a Japanese consortium to further ex- 
plore a mineralized deposit in the western 
part of the country, no new major in- 
dustrial activities have been undertaken. 


Plans for an aluminum plant have appar- 
ently fallen through and the prospects for 
a scrap iron melting and ore reduction 
plant are uncertain as preliminary feasibil- 


* Middle East Economic Survey (Beirut, Leba- 
non). V. 15, No. 12, Jan. 14, 1972, p. 3. 

$ Work cited in footnote 3 

6 Petroleum Press Service (London). V. 39, No. 
4, April 1972, pp. 131-133. 


THE MINERAL INDUSTRY OF KUWAIT AND SAUDI ARABIA 


ity studies reveal that the only process po- 
tentially economically viable in Saudi Ara- 
bia has not been perfected. 

The mineral producing and processing 
industry contributed 71 percent to the 
Saudi Arabian 1971 gross national product 
(GNP) of $3,555 million? at 1971 prices. 
Petroleum production and refining were 
pre-eminent, contributing 70 percent of 
total GNP whereas other mining and 
quarry activities accounted for the remain- 
ing 1 percent. The Saudi economy showed 
signs of recovering from a period of stag- 
nancy as real GNP increased 10 percent. 
The rise in business activity was occa- 
sioned by the rapid rise in petroleum in- 
come and a concomitant budgetary in- 
crease. Petroleum income including 
royalties, taxes, and fees amounted to 
US$1.25 billion or 88 percent of Govern- 
ment income during the fiscal year ending 
August 21, 1971. Projected income for the 
fiscal year ending August 11, 1972, is $2.22 
billion. This quantum jump is attributed 
entirely to the rise in direct income from 
the petroleum sector, either in the form of 
royalties or direct taxes, and reflects the 
impact of the higher tax rate agreed to 
between the oil companies and the Gov- 
ernment in November 1970 and to the 
February 1971 Tehran agreement which 
calls for higher tax reference prices. 

In an effort to encourage foreign invest- 
ment, the Government was preparing a 
new set of regulations designed to regulate 
the exploitation of mineral resources and 
to provide incentives for private Saudi in- 
vestment. 

Payments by petroleum producers to the 
Government during calendar 1971 totaled 
US$1,944.9 million compared with $1,149.7 
million in 1970. The following tabulation 
presents payments and unit income from 
the country's three producing companies— 
Arabian American Oil Co. (Aramco), Ara- 


bian Oil Co. (AOC), Getty Oil Co. 

(Getty, and other exploration conces- 
sionaires: 8 

Payments Unit income 

Company (million (U.S. cents 
.S. per 
dollars) barrel) 

Aram co 1, 866.4 1. 14 

%%«ö»öͤ—Oͤ T IMMER 44.2 63 

Getty... .............- 20.6 60 

Others 13.7 - 

oel! 1,944.9 11.11 


1 Average for the three producing companies only. 
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By yearend 1971 the two concessionaires 
in the former Neutral Zone had not 
reached an agreement on the posted price; 
however, considering the poor marketabil- 
ity of much of the crude produced in that 
zone, the per- unit payments are not ex- 
pected to increase significantly. 


PRODUCTION 


Saudi Arabia crude oil production in- 
creased a phenomenal 25 percent and 
recorded a rise which nearly reached 1 
million barrels per day. The increase alone 
was more than the total annual production 
of Indonesia, the world's eleventh-ranking 
producer. The extraordinary growth is due 
to a combination of factors. The most im- 
portant is a decline in transportation costs. 
With the reopening of the Trans-Arabian 
Pipeline in January 1971, a slowdown in 
the accumulation of oil stocks by West Eu- 
ropean countries, and the commissioning 
of new supertankers, tanker rates have 
fallen. This has made Persian Gulf crudes 
competitive in Western Europe with those 
from Mediterranean Sea outlets, and they 
are increasingly more competitive in the 
Western Hemisphere. Imports of Saudi 
Arabian crudes into the United States dou- 
bled in 1971. 

Ghawar oilfield continues as the coun- 
try’s largest, accounting for 45 percent of 
the total and averaging during 1971 nearly 
2.5 million barrels per day. Most of the in- 
creased production in 1971 occurred at on- 
shore fields, offshore fields having, in gen- 
eral, a relatively high-sulfur content. As a 
result the onshore Abqaiq field increased 
production 18 percent to replace offshore 
Safaniyah oilfield as the second largest pro- 
ducer. The three above fields accounted 
for 80 percent of the Saudi Arabian pro- 
duction including that from the former 
Neutral Zone. 

Natural gas production, all of which is 
produced in association (in solution) with 
crude oil also increased. Estimated output 
in 1971 was about 780 billion cubic feet, 
most of which was flared. 

Cement production of 666,900 tons in 
Hejira calendar year 1390 (Mar. 3, 
1970—Feb. 26, 1971) accounted for 59 per- 


T Where necessary, values have been converted 
from Saudi riyals to U.S. dollars at a rate of 
SRIs 4.5—US$1.00. 

8 Saudi Arabian Monetary Agency. Statistical 
Summary. Jedda, December 1971. 
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Table 4.—Saudi Arabia: Production of mineral commodities 1 
Commodity 1969 1970 1971 P 
METALS 
Steel semimanufactures, hot rolled metric tons NA 8,498 NA 
NONMETALS 
Cement, hydraulic ?._........-.-.-...--.---------------- do 550, 000 651,455 e 655,000 
PF] ee ³Ä dd y Decem eed do- e 15,00 : e 18,000 
Mavic so ere . ULL E do.... 15,000 21,620 e 22.000 
Stone, marble- x y -=. y muet LE do- NA ; NA 
Diii MANN ͤry0 Ä. EEE aa E 8 do- 4,000 5,000 5,000 
MINERAL FUELS AND RELATED MATERIALS 
Gas, natural: 
Gross production million cubic feet. 637,689 710,940 e 915,000 
Marketed production..............-......-.........- do.... r 98,758 104,182 
Petroleum: 
Crüdé-... . Bm. thousand 42-gallon barrels.. 1,173,896 1,387,266 1,741,541 
Refinery products: 
Aviation gasoline........----------------------- do 176 95 332 683 
Motor gasoline____..._....---__------------.--- do.... 25,408 3 34,395 , 
Jet füel- Be mecs SS T Uem meds do.... 13,962 13,668 13,194 
FFP AAA teases cous do 3,190 6,876 5,311 
Distillate fuel oil... ......................-...-.- do.... 18,346 21,534 22,208 
Residual fuel oil... ............-.........-.....- do.... 90,256 123,759 120, 825 
Liquefied petroleum gas do- 13,251 18,218 17,860 
Oef o ³˙Üàà½½à½½.½.!..!.. ⁰ʒ LEE do.... 2,414 2,730 1,073 
Total... oh ea ee eee eee 88 do.... 167, 003 221,218 213,154 
e Estimate. » Preliminary. r Revised. NA Not available. 


! Includes Saudi Arabia's one-half share of crude oil production in the former Kuwait-Saudi Arabia Neutral 
Zone and Saudi Arabia's share of refinery output by its concessionaires in that area. 

2 Data presented are for Hejira calendar years as follows: 1969—Hejira year 1889 (March 19, 1969—M arch 
8, 1970); 1970—Hejira year 1890 (March 9, 1970-February 28, 1971); 1971—Hejira year 1391 (February 27, 


1971-February 16, 1972). 
3 Includes naphtha. 


cent of the nation’s need, the highest share 
ever reached. During the previous year the 
country produced only 46 percent of its re- 
quirements. 


TRADE 


Crude oil and petroleum refinery prod- 
ucts which are essentially the only mineral 
commodities exported by Saudi Arabia 
were valued at about $2.1 billion in 1971 


based on realized prices. Other mineral 
commodities exported are semifinished and 
finished metal products shipped to neigh- 
boring Persian Gulf States. 

Major mineral commodities imported are 
iron and steel semimanufactures, cement, 
and mineral fuels including lubricants. 
The total value of mineral imports in the 
Hejira calendar year 1388 (Mar. 30, 
1968—Mar. 18, 1969) was $81 million. 


Table 5.—Saudi Arabia: Exports of crude petroleum and petroleum refinery products 1 
(Thousand 42-gallon barrels) 


Commodity 1969 1970 1971 
Crude petroleum. .............. 22 LL LL LL LL LL ee enn eee 1,020,055 1,174,179 1,337,450 
Petroleum refinery products: ? 
otor gdsoline-. ß , Let 21,522 27,011 NA 
lll 14, 100 13,436 NA 
Kerosine es es nk ope ee ed. 1,366 4,476 NA 
Distillate fuel oil. ................ „„„„„„„„„„„„„„„ 17,157 28,160 NA 
Residual fuel oll... ³ðÄAA ⁰⁰y sole ak 48 ,508 68,450 NA 
913,77 MEE PRECOR POUR SITE TCE 14,552 . 15,844 NA 
Total d Ane Seat cle 117 ,205 152,377 190,292 


NA Not available. 


1 Includes Saudi Arabia's share of exports from the former Kuwait-Saudi Arabia Neutral Zone. 
2 Excludes exports (if any) by General Petroleum and Mineral Organization (Petromin). 


THE MINERAL INDUSTRY OF KUWAIT AND SAUDI ARABIA 541 


Table 6.—Saudi Arabia: Exports of mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 1967-68 ? 1968-69 ? 1969—70 4 
METALS 
Aluminum scrap and semimanufactures. ...--------------------- 540 323 124 
Co per and alloys, all form 868 588 940 
Gold and alloy troy ounces. . aM Ede 5,498 
Iron and steel: 
S HM %² m yy gdf ERU eet ea aces 3,966 2,493 24,758 
,, t sc LLLA E EL c a 8 he 108 
Semimanufactures___........-..----.------- eee 348 -- 30 
Lead, scrap -o oa a kyſſ ſ yd d A E 327 480 370 
NONMETALS 
Cement. ud su eua ld ³ðVAA. m eee T - 930 
Fertilizer materials, phosphatic-------------------------------—- TN me 50,258 
CC ³oAAAſſſſdſfſſſdſdſſſͥũͥ Lu E yy 2,197 3,343 3,751 
Lime MP ͥ ͥ ⁰¹ Ww ͤ d ⁰ A SE De r 669 667 786 
Pigments, mineral, natural, micaceous iron oxide - m" 1,266 
lp nC ³ðſ/ſ/dddd/ſddd ön;; m TREES EE E 1,483 
Stone, crushed or broken. ....................... Ll... LLL lll 2 .2.- ch 2,007 8,181 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, naturaaaaaaaal1ll Lll 2 LL Lll L2. n -— 8,720 
Petroleum: 
Crude s!!! v thousand 42-gallon barrels. . 848,000 1,123,000 1,165,711 
Refinery products do- 121, 000 147, 000 180, 664 
r Revised. 


1 Excludes commodities with an export value within either year of less than 100,000 Saudi riyals. Data offi- 
cially reported in Kingdom of Saudi Arabia, Statistical Yearbook. 

2 The Hejira calendar year 1387: April 11, 1967 March 29,1968. 

The Hejira calendar year 1888: March 80, 1968-M arch 19, 1969. 

4 The Hejira calendar year 1389: March 20, 1969-M arch 7, 1970. 


Table 7.—Saudi Arabia: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 
METALS 
Aluminum semimanufactures, plates and sheets 577 1,369 
Copper semimanufactures, pipes and wire 8 311 
Gold. co cadi ß ̃ C E thousand troy ounces. . 385 1,560 
Iron and steel: 
III).. ³ð³ E UP f ce 6,026 ie 
Semimanufactures: 
ars and fOdS b 7] ⁰ ] ͥ d eee .. r 100, 265 109,965 
Angles, shapes and sections... --------------------------------------- 16,784 8,564 
Sheets and plates. o ee ee ee oe ae oe EL r 23,709 21,764 
Pipes, tubes and fitting r 70,184 39,636 
NONMETALS 
14õÜ⁵ũ "c" ˙²˙ mê6 t K K EE a 
Cement... o2... ³ÜW.. ⁵ðiſꝙ/ ⅛ð-ym ⁰öꝝòʃilll 8 623,305 463,741 
Fertilizer materials, mineral and chemical. ................. 222222 - c L2 LLL Lll. 2l. ,9 „355 
7/%/%ö%§5⁸—.é0tde é ...... ĩ⅛?˙.9B 8 9,302 12,270 
Stone, dimension, marbbddqga-ai. dd „ 5,761 4,216 


MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products: 


Lubrichntis.... 1 oes see ee a thousand 42-gallon barrels. . 245 210 
G0; ³Aſ ³Ü¹w ::..: v ⁰vʒ 8 do- r 55 eM 

r Revised. 
COMMODITY REVIEW In the Asir, a southwestern province, 


copper-stained  quartzites, together with 
pigmatites containing beryl, monazite, and 
uraninite are being studied. Molybdenum 
in granite was also noticed. 

At Jabal Sayid the indicated tonnage of 


; . 2.0 percent copper was increased apprecia- 
VVV bly from last year's estimate of 8 million 


zation. In the same general location, a find- tons by the discovery of two adjacent ore 
ing at — Lakathah indicated local bodies. At Nuqrah drilling increased the 
concentrations of 40 percent titaniferous — earlier tonnage estimate of 1.5 million tons 
magnetite. of ore graded 1.2 percent copper, 3.0 per- 


Regional mapping and prospecting were 
continued by the Directorate General of 
Mineral Resources (DGMR) and its for- 
eign contractors. At Jabal Shayban and 
Wadi Yiba, interesting structures have re- 
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cent lead, and 9.0 percent zinc with 220 
grams per ton of silver and 2 grams per 
ton of gold.9 

In January 1971 DGMR disclosed that 
United States, French, and Japanese geo- 
logical teams had been carrying out explo- 
ratory field work in the Khumrah area 
southeast of Mecca, Jabal Farasan north of 
Jidda, Al Bayadah near Jidda, and Wadi 
al Ashsh north of Medina. Copper, silver, 
phosphates, lead-zinc, iron, gypsum, mar- 
ble, and silica were discovered and com- 
mercial feasibility studies were underway.19 

The Saudi Arabian Government on July 
19, 1971, granted a mineral exploration 
permit to an association of two firms: a 
Saudi corporation, National Mining Co., 
and a U.S. firm, Arabian Shield Develop- 
ment Co. The 2-year permit, the first of 
its kind, covers two areas in central and 
southwestern Saudi Arabia. Under the 
terms of the agreement, the two firms will 
carry out mineral exploration in a 40- 
square-kilometer bloc in the Wadi Qatam 
area and a 13-square-kilometer area in the 
Musayni'ah region. The first lies about 90 


kilometers north of Najran 
(17°30’N-44°10’E) and the other about 35 
kilometers south of Hulayfa' 


(269007N-40?47'E). The two firms will pay 
the Government $100 per square kilometer 
per year. In the event of a commercial dis- 
covery, the General Petroleum and Mineral 
Organization (Petromin) will choose either 
to participate in a joint venture to develop 
the discovery or assign its right to partici- 
pation to private Saudi investors. The Mu- 
sayni'ah bloc contains an ancient copper 
mine, assays from which indicate the oc- 
currences of copper, gold, and zinc in ad- 
dition to small amounts of silver and lead. 
Geological and geophysical surveys and test 
drilling in Wadi Qatam have shown the 
existence of substantial quantities of iron 
disulfide ore (pyrite) .11 

Metals.—Copper.—It was reported in 
1971 that the Saudi Arabian Government 
and a consortium of three Japanese min- 
ing firms were planning to conclude a con- 
tract for joint prospecting and develop- 
ment of copper, lead, zinc, and other 
nonferrous metal deposits in Saudi Arabia. 
According to Nippon Mining Co., who to- 
gether with Mitsui Mining and Smelting 
Co. and Mitsui Co., have joined the ven- 
ture, the Saudi Arabian Government has 
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spent $20 million annually in recent years 
on prospecting for nonferrous metals in 
two areas north of Jidda. As a result of 
several] bore holes, promising copper depos- 
its were discovered in the As Safra district 
and promising silver, lead, and zinc depos- 
its were found in the Nuqrah district. The 
draft contract contained three main points: 
(l) the three companies would be granted 
exclusive prospecting and development 
rights in both districts; (2) the term of 
the concession would be 30 years; and (3) 
a joint company would be formed with 
the Saudi Arabian Government, and more 
than 50 percent of its capital would be 
put up by the Japanese companies.12 

At yearend 1971 an agreement between 
the Government and the companies had 
not been reached; however, the project was 
considered viable. 

Iron and Steel—During the year Pe- 
tromin held numerous discussions with in- 
terested parties concerning the possible 
joint-venture construction of a scrap melt- 
ing facility and ore reduction plants. Both 
would be at Dammam in the Eastern 
Province and the facility would have a ca- 
pacity of up to 250,000 tons per year. Pre- 
liminary feasibility studies have been pre- 
pared. One of the processes being 
considered is the HyL  (Hojalata y 
Lamina) process developed in Mexico but 
not yet fully perfected. Electricity for the 
scrap melting furnace would be provided 
by gas-powered electric turbines. With nat- 
ural gas available at a minimum cost, the 
proposal appears to be economically feasi- 
ble. Scrap used by the plant would be im- 
ported which would be cheaper than col- 
lecting it in Saudi Arabia. Concerning the 
ore reduction plant, Petromin will proba- 
bly delay a decision on what type to in- 
stall for several years or until certain tech- 
nical difficulties in the HyL process are 
overcome. | 

Nonmetals.—Cement.—The Ministry of 
Commerce and Industry has authorized the 
establishment of a plant for fabricating ce- 
ment and marble products and tiles. The 
Saudi Arabian Government will participate 


pP Mining. V. 7, No. 7, June 25, 1971, 
p. 91. 
1? Mining Annual Review (London). June 1971, 


p. : 

11 Middle East Economic Survey aa Leba- 
non). V. 14, No. 41, Aug. 6, 1971, I 

12 Japan Metal Bulletin ( Tokyo). No. 2653, 
Feb. 18, 1971, p. 
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in 25 percent of the capitalization which 
will amount to about $100,000.13 

Fertilizer Materials—The $40 million 
Damman fertilizer complex of the Saudi 
Arabian Fertilizer Co. (Safco) started full 
commercial production in January 1971 
and continued through mid-March 1971 
when it was shutdown for several months 
for the replacement of faulty equipment. 
During the periods the plant was in full 
operation, maximum output was only 60 
percent of capacity. 

In September 1971 Safco introduced a 
program to improve plant output. The 
program, which is under the technical su- 
pervision of Occidental Petroleum Corp. 
through its subsidiary, International Ore 
and Fertilizer Corp., is to increase produc- 
tion to 80 percent and eventually to 100 
percent of capacity. 

Plans for the construction of a 200,000- 
ton-per-year sulfur plant to be built at 
Damman by Occidental Petroleum Corp. 
have been dropped. Depressed world sulfur 
prices were given as the reason for scut- 
tling this project. 

Mineral Fuels and Related Materials.— 
Petroleum and Natural Gas.—During 1971 
Saudi Arabia overtook Iran to become the 
world's third largest crude oil producing 
country, averaging 4,771,944 barrels per 
day. This was accomplished by the ex- 
traordinary 27-percent increase in offtake 
by Aramco. Production by company during 
the year, in barrels per day, was as fol- 
lows: 


rr A nie Sees 4,497 ,576 
VVV 1 180,476 
trig MERE 93,292 
o uc 4,771,344 


! This amount is one-half of the amount produced 
by this company in the former Neutral Zone. 


During July 1971 the Ministry of Petro- 
leum and Mineral Resources invited bids 
from international oil companies for two 
areas in the central part of the country. 
The areas are essentially part of Aramco's 
former preferential area, the last part of 
which was relinquished in 1963. Following 
the relinquishment, intensive seismic, gra- 
vimetric, and magnetic surveys and surface 
geologic work were carried out by the gov- 
ernment. It was subsequently reported that 
two very promising structures were located 
northeast and southeast of Riyadh. The 
two opened areas measure 62,400 and 
62,600 square kilometers, respectively. 
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Later in the year the West German con- 
sortium Deutsche Endólversorgungs- 
gesellschaft, m.b.H. (Deminex), con- 


firmed that it was studying the possibility 
of submitting a joint bid with the Japa- 
nese Petroleum Development Corp. Other 
firms, including several of the major inter- 
national oil companies, have indicated an 
interest in the area.14 However, when bids 
were closed on December 15, 1971, only 
three bidders reportedly made offers. These 
were Mobil Oil Co., Occidental Petroleum 
Corp., and a Japanese-U.S. group consist- 
ing of the Japanese Petroleum Develop- 
ment Corp., Sun Oil Co., and Cities Serv- 
ice Co. Contracts are expected to require 
winners to provide a 50-percent participa- 
tion option to the Government upon dis- 
covery of a commercial find.15 

Aramco.— Principal seismic surveys were 
carried out by two crews which obtained 
deep formation data in the central and far 
eastern Rub Al-Khali. A third crew ob- 
tained near-surface data along the Persian 
Gulf shore area and a marine seismic sur- 
vey was completed in the Marjan-Zuluf 
area. 

The first wildcat exploration well drilled 
in each of the Mazalij and Harmaliyah 
areas discovered oil, bringing to 20 the 
number of proved oilfields in Aramco's 
concession area. The former was reported 
to be 45 miles long and 8 miles wide and 
described as a "giant" field with reserves 
equal to those of the Ghawar field, the 
world's largest. Eight development rigs 
drilled 56 wells during the year for oil 
production, pressure maintenance, and 
water injection. 


Natural gas and nonpotable water con- 
tinued to be injected into oil reservoirs 
and aquifers under the pressure mainte- 
nance program but at a reduced rate com- 
pared with 1970. Methane from associated 
natural gas was injected at a rate of 273.5 
million cubic feet daily into the Abqaiq 
field and the Ain Dar section of the Gha- 
war field. Nonpotable water was injected 
into the Abqaiq, Ghawar, and Khursani- 
yah fields at a rate of about 3.2 million 
barrels per day. 


13 Cement Lime and Gravel (London). V. 47, 
No. 2, February 1972, p. 39. 

14 Middle East Economic Survey (Beirut, Leba- 
non). V. 15, No. 1, Oct. 29, 1971, p. 7. 

% Oil and Gas Journal. V. 70, No. 1, Jan. 3, 
1972, p. 21. 
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The rapid rise in production was accom- 
panied by an accelerated construction pro- 
gram. Twenty-two wells were linked to 
new gas-oil separator plants and 22 other 
wells were connected to a two-stage separa- 
tor and a satellite separator. Furthermore, 
159 miles of oil pipelines were placed in 
service by Aramco, including 80 miles of 
major trunklines, 70 miles of oilfield gath- 
ering lines, a 6-mile Ras Tanura refinery 
—terminal transfer line, and a 2.5-mile un- 
derwater line to the offshore loading ter- 
minal. The trunklines ranged from 16 to 
42 inches in diameter. The pipeline divi- 
sion of Mothercat, Ltd., a Lebanese com- 
pany, announced in November 1971 that it 
has been awarded a contract to construct 
155 miles of pipeline as part of Aramco's 
pipeline construction program. 

Stabilization capacity was increased by 
500,000 barrels per day and the company's 
second 1-million-barrel storage tank was 
completed at Ras Tanura. 

Crude oil processed at Ras Tanura de- 
clined slightly (4 percent) to an average 
of 558,853 barrels per day; no explanation 
has been given. Cargos of crude oil and re- 
fined petroleum products totaling 1,433.0 
million barrels were loaded on 3,407 tank- 
ers at Ras Tanura. At yearend the tanker 
F. A. Davies was ready for operation as a 
floating storage vessel at a new ship-load- 
ing terminal near completion 40 miles 
offshore. The 230,000-deadweight-ton 
(d.w.t.) vessel has a capacity of 1.8 million 
barrels and will be the largest ship ever 
used for transfer storage. The new offshore 
terminal is capable of handling most fully 
loaded tankers. 

Trans-Arabian Pipeline (Tapline) serv- 
ice to the Mediterranean Sea, which was 
halted May 3, 1970, when the line was 
damaged inside Syria, resumed January 29, 
1971, soon after Syria granted permission 
to make repairs. Deliveries by Aramco to 
Tapline facilities at Qaisumah totaled 
129.1 million barrels, second only to 1968 
in total annual deliveries.16 

Petromin.—Petroship, the tanker subsidi- 
ary of Petromin, contracted in May to 
purchase two  40,000-d.w.t. tankers for 
transporting crude oil from Ras Tanura 
on the Persian Gulf to Jidda on the Red 
Sea. The previous month Petroship took 
delivery of its first tanker, the 26,000-d.w.t. 
“Tayiba,” which is presently carrying 
crude oil from Ras Tanura to Jidda. 
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In addition, Petromin approved alloca- 
tions in its 1971-72 budget for the follow- 
ing refinery and pipeline projects: 

]. Construction of a 15,000-barrel-per-day 
refinery near Riyadh at a cost of US$22.23 
million which is to be financed by private 
Saudi investors as well as Petromin. The 
refinery will use as feedstock crude oil 
from Aramco's Khurais field supplied by a 
160-kilometer, 12-inch pipeline. Output of 
the plant is expected to consist of the fol- 
lowing products in barrels per day: Regu- 
lar gasoline, 5,572; premium gasoline, 
1,420; kerosine, 1,857; distillate fuel oil, 
5,332; and liquefied petroleum gas, 1,017. 
It will meet the requirements of the Cen- 
tral Province, which is now being supplied 
by Aramco's Ras Tanura Refinery. 

2. Expansion of the capacity at the 
Jidda refinery from the current 12,000 bar- 
rels per day to 45,000 barrels per day to 
meet the increasing demand in the West- 
ern Province. Crude oil will be delivered 
from Ras Tanura. 

3. Construction of a 288-kilometer, 14- 
inch pipeline to transport about 70 million 
cubic feet per day of Uthmaniyah associ- 
ated natural gas for use in power genera- 
tion and for industrial and domestic 
purposes. The cost of the project is esti- 
mated at $22.23 million. At yearend 1971 
Petromin was negotiating with the Japa- 
nese firm Mitsubishi Heavy Industries. Re- 
portedly the discussions involved a $127 
million barter arrangement whereby the 
Japanese would build the two refineries in 
exchange for crude oil.17 

The Petromin Lubricating Oils Co. (Pe- 
trolub), a joint venture between Petromin 
(71 percent) and Mobil Oil Investments 
(29 percent), began production during 
September 1971, from its new 75,000-bar- 
rel-per-year lube blending plant adjacent 
to the Jidda refinery. The $1.5 million 
plant contract, which was awarded in 
March 1970 to Saudi Arabian and Leb- 
anese contractors, wil produce lubes for 
local consumption. 

Agip Saudi Arabia, S.p.A. (Agip), an af- 
filiate of the Italian State Petroleum 
Agency, Ente Nazionale  Idrocarburi 
(ENI), drilled a well in the Rub al-Khali 
where it found noncommercial oil. Agip, 
which is operator for a joint venture with 


16 Arabian American Oil Company. A Review 
of Operations—1971. Pp. 2-3. 

17 Middle East Economic Survey (Beirut, Leba- 
non). V. 14, No. 28, May 7, 1971, p. 7. 
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Phillips Petroleum Co., also drilled an- 
other well near Hofuf. By yearend 1971 
the well had not reached the target depth. 

Arabian Sun Oil Co., which is the oper- 
ator and majority interest holder (60 per- 
cent) in a partnership consisting of the 
Pakistani State agency, Oil and Gas Devel- 
opment Corp. and three small U.S. firms, 
drilled its first well, Ghawwas No. 1, 16 
kilometers offshore in the Red Sea. The 
well was abandoned at a depth of 11,371 
feet because of mechanical difficulties; no 
hydrocarbons were encountered. More geo- 
physical and geological work is to be done 
before resuming drilling.18 
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On March 30, 1971, Lebanese and Saudi 
Arabian officials signed an agreement in 
principal whereby the two countries would 
jointly establish a third refinery in Leba- 
non to be owned equally by the respective 
governments. The agreements call for the 
refining of Saudi Arabian crude. The 
Saudi Arabian Government will provide 
the necessary funds, while the Lebanese 
Government’s share of the capital will be 
paid by deducting its interest-free profit. It 
was decided that a full technical and eco- 
nomic evaluation project should be under- 
taken. 


18 Petroleum Press Service (London). V. 38, No. 
12, December 1971, p. 447. 
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The Mineral Industry of Liberia 


By Henry E. Supp? 


The mineral industry of Liberia gener- 
ally experienced gains in 1971 despite a 
decrease in world demand for iron ore, 
concentrate, and pellets. The mining of 
iron ore for export constitutes the major 
function of Liberia’s mineral industry. Es- 
timated value of iron ore production in 
1971 was about $175 million,2 almost 53 
percent of the gross national product 
(GNP) estimated at $331 million. Other 
important mineral commodities produced 
in 1971 were diamond, valued at $5.7 mil- 
lion, and petroleum refinery products, val- 
ued at $16.6 million. The total value esti- 
mated for mineral industry production was 
about $186 million. 

Expansion of iron ore production 
facilities was going forward at several loca- 
tions. Liberian American-Swedish Minerals 
Co. (LAMCO) proceeded with new mine 
development to bring on stream an addi- 
tional 1.5 million tons per year of iron ore 
output by early 1973. Expansion of facili- 
ties by LAMCO represented an investment 
of $7.2 million. Two other iron ore proj- 
ects were in the final stages of 
investigation prior to exploitation. One 
was at Bie Mountain, about 22 miles 
northwest of Bomi Hills, where Liberia 
Mining Co. (LMC) continued mineral ex- 
ploration activities. The other was at the 
Wologisi deposit in northeastern Liberia, 
where Liberian Iron and Steel Corp. 
(LISCO) proved additional reserves of 
iron ore. Bong Mining Co. (DELIMCO) 


PRODUCTION 


Production of minera] commodities in- 
creased 2 percent in value to an estimated 
$186 million in 1971, compared with $183 
million in 1970. Iron ore production, de- 
pressed by world economic conditions, in- 
creased slightly to 24.6 million tons, com- 
pared with 23.7 million tons in 1970. 


continued its mineral exploration in the 
Putu Mountains of southern Liberia, but 
there was no activity towards exploiting 
the iron ore deposits. National Iron Ore 
Co. Ltd. (NIOC) received loans totaling 
over $5.3 million to finance construction of 
a concentration plant, install new loading 
and stockpiling facilities at the port in 
Monrovia, and obtain additional mine and 
railway equipment. At yearend, NIOC an- 
nounced signing a contract with the Royal 
Netherlands Blast Furnace and Steelworks 
(Hoogovens) for the sale of 12 million 
tons of iron ore over a 10-year period. 
Shipments will start in 1973. 

Three companies, Union Carbide Petro- 
leum Co., Chevron Oil Co. Liberia, and 
Frontier Liberian Oil Co., began drilling 
for crude oil in offshore concession areas. 
The firms spent about $7 million, and re- 
sults obtained were reportedly optimistic. 

The Government of Liberia continued 
its policy of examining mineral concession 
agreements granted to foreign firms to cer- 
tify that the terms of agreement were fa- 
vorable for Liberia. Topographic mapping 
activities were carried out by Government 
and foreign aid organizations in the Ca- 
valla River basin of southeastern Liberia. 
United Nations Development Program con- 
tinued its mineral exploration activities in 
central and western Liberia. The project, 
which began at yearend 1969, was expected 
to continue for 3 years. 


AND TRADE 


Gold production was estimated to have 
decreased as small miners turned their at- 
tention to diamond mining. Accurate fig- 
ures on gold production are unobtainable 
because an unknown quantity of gold is 


1 Physical scientist, Division of Ferrous Metals. 
2 Liberia uses U.S. dollar currency. 
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bought locally for jewelry manufacture. 
Production of diamond decreased 9 percent 
compared with output in 1970. Liberian 
Swiss Mining Corp. (LISWIMCO) intro- 
duced a new method of diamond mining 
using trained divers to gather diamond- 
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bearing gravels in the Lofa River. Machin- 
ery was being reconditioned; however, the 
company was handicapped by lack of 
working capital, and production has been 
disappointing. | 


Table 1.—Liberia: Production of mineral commodities 


Commodity ! 1969 1970 1971 » 
METALS 
Gold i. %⅛ôö½ ꝛ˙².U; ꝛðw ⁰;km;k y 8 troy ounces 1, 136 669 2, 547 
h ³VW.— mi wm oe a tC ALS thousand metric tons... 22, 866 23, 661 24, 574 
NONMETALS 
Cement, hydraulic... .... 2 22 222222222222 2222222 2222222222222 do r 78 88 e 90 
Diamond:? 
eM PEINE RENS ER RR NE ERROR UN RR RN PEE D ES RR NER thousand carats. . 562 577 517 
IJ! ͥ ͥͥ ee ee ee 88 do 184 235 222 
õĩõĩ7¹( : . SIUE ES UNE do 746 812 739 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products: 
asoline, motor thousand 42-gallon barrels. . 383 464 470 
Jot fuel -ee es ß e A ak oe ORY o ole 76 ) 170 89 
177JJõĩõĩõĩ5[E0⅛q y ↄ aes tS do 91 87 
Distillate fuel oil do 639 917 1, 166 
Residual fuel oiilll““è““nnnn.nnnnnnnnnnnndndnmnmndndndnd 22 cl lll do.... 638 1,201 1,585 
Oor c ooo o Mr x EE Es do.... 4 116 133 
Refinery fuel and losses do.... 203 281 216 
PG oy Fe cn ett seek oy ee ee MAL LU iS do 2,084 8,149 3,746 
e Estimate. P Preliminary. r Revised. 


1 In addition to the commodities listed, a variety of crude construction materials such as clays, stone, and 
sand and gravel were undoubtedly produced, but available information is inadequate to make reliable esti- 


mates of output levels. 
2 Purchases by the Bank of Monrovia. 


3 Exports for fiscal year ending August 31 of that stated. 


Table 2.—Liberia: 


Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1969 
METALS 
Aluminum metal unwrought including 
DOYS SR NOTTE NE E MAN RA 
Iron and steel: 
Ore and concentrate. thousand tons 20,598 
Semimanufactures_____..-__.._._--- 8 
Nonferrous metal scrap n. e.s . 2,888 
NONMETALS 
en! cewek 98 
Clay products... 2 cco eee sek - 
Diamond, industrial............. carats.. 835, 952 
8d9ĩĩĩ?!ͤĩ«ĩ⁊ĩéi00tẽᷣÿb end e Al 
MINERAL FUELS AND RELATED MATERIALS 
Gas, hydrocarbon, manufactured value $2,640 
Petroleum refinery products: 
Gasoline.......... 42-gallon barrels. . 12 
„„ chia Ones 1,000 
Residual fuel oil. do.... 159 
Lubricants... . ............-- do.... 260 
Bitumen and mineral mixtures. do- 6 


1970 Principal destinations, 1970 


2 All to Ivory Coast. 


23,561 West Germany 5,378; Netherlands 4,616; 
Italy 4,507. 
" ane Italy 18; Guinea 12; United States 2. 
,90 


ii West Germany 220; Norway 


147 All to Guinea. 


14 Do. 
825,959 Belgium- Luxembourg 472,989; United 
Kingdom 257,080; Israel 44, 696. 
1,524 All to Guinea. 


33 All to Ivory Coast. 
31 Mainly to Guinea. 


Source: Department of Planning and Economic Affairs, Republic of Liberia; External Trade of Liberia, 


Exports 1969 and 1970, Monrovia, Liberia 1970. 
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Table 3.—Liberia: Imports of mineral commodities 


(Metric tons unless otherwise specified) 
Commodity 


METALS 
Aluminum: 
Oxide and hydroxide... ........... 
Metal semimanufactures including alloys...........................-.--- 
Arsenic trioxide, pentoxide and acid 
cop er semimanufactures including alloy 


crap 
Pig fron a,, ⁰v- 
Ingots and other primary form „„ 
Semimanufacturee Ss 
Lead including alloys, all formed SG „„ 
IM GPCURY S elle oue ꝰꝙ! ̃ ę ᷑ mts ⁊ↄ 76- pound flasks.. 
„„ metals including alloys, all forme troy ounces. . 
ilver: 
Silver and platinum ore kk value. . 
Metal including alloys, all form troy ounces.. 
Tin metal including alloys, all form long tons 
ene metal including alloys, all form „„ 
ther: 
Oxides, hydroxides and peroxides of metals n.e.- ess 
Metals including alloys, all forms: 
Alkali, alkaline earth and rare-earth metals 
Rare metals including alloys, all forms n. e. sss... 
NONMETALS 
Abrasive materials, natural: 
Pumice, emery, Cte sooo ̃ ⅛ð ⁵ mes EE wa value 
Infusorial d. ——— 
Grinding and polishing wheels and stones_______..__..______---_.__-..------ 
5 EAN em aa eM Ln E p Re LA eaten 


Diatomità... n cell aee ce pd MED oS hs 
Fertilizer materials: 

Natural: 
Nies ⅛ðᷣ 
Fh ³oÜw¹1¹ ] ⁰³⁰¹ 5m mide Ea d Dus aqu 
Potassje Sallg. ⁵ ² ⁰ ⁵ ↄ -W. ³⁰ ü A ĩ ⁵⁵⁵ E E 

Manufactured: | 
NICPORONOUS —— ß y ete dead E E eee 
Phosphatic, Dasic slag- ss... y Oreeod Rc ees dS 

tassic 


PUn (Gross pw ³¹¹. ⁰--w AA leid e eee Us 
Salt | coco / ͥ a ae e a ee a a a d 8 
Sodium and potassium compounds: 
eee, e ß ß ee ba ct ee ee 
ohh ðV 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked, mainly calcareous. s 
OFK@G 22.32:6 5656 Se TRE EU eet ealin Seca eee 
Gravel and crushed rock „„ 
Limestone, except dimensioůͤ nn 


Sülfür diloXid8B. . ² ee Soe te eee gi AIL E 
S ⁰ yd y E ed 
Other: 
Refractory minerals, clays, graphite, dolomite, and magnes ite 
Slag, dross and similar waste not metal bearing 
Building materials of asphalt, asbestos and fiber cement and unfired nace: 
value 
Other crude minerals MP U n «„ 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, naturalalallalalakassss 
Carbon black and gas carbon 
Coal, coke and briquetnnn ccc LLL LLL 2 LLL 222222222222 cll eee 
as, hydrocarbon, manufacture value 
Petroleum: 
Crude and partly refined tbousand 42-gallon barrels.. 
Refinery products: 
Gasoline: Lo i˙ ᷑9 j. elo eee cui c motas y era do 
Kerosine and jet fuoeeu“!ll „„ do.... 
Distillate fuel olli. do 


See footnotes at end of table. 


1969 


r 15,994 


r $155,402 
10 


671 
$21,495 


917 


549 


1970 


22,425 
269 


$309,634 
40,830 


21 


1 
5,024 
$57,144 


1,381 
12 
101 


(9 
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Table 3.—Liberia: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 
Petroleum—Continued 
Refinery products—Continued 
77 sn eC i ͤ K thousand 42-gallon barrels. . r 21 32 
Residual fuel 01]... 22202mm————meremcosemSssscterse do.... 127 806 
Hübe eee eee eee oe tate dem do r 86 93 
Cera: jelly and WEE. — o. ͤÄÜÜÜðÜſ ³Awm A ⁰ mw 8 d. xor : (1) " 
3 KE SET eg um ð . 8 Osseo: 
Mineral tar and other coal-, petroleum-, or gas-derived crude chemicals 41 22 


r Revised. 
1 Less than 14 unit. 


Source: Department of Planning and Economic Affairs, Republic of Liberia; External Trade of Liberia, 


Imports 1969 and 1970, Monrovia, Liberia 1970. 


COMMODITY REVIEW 


METALS 


Aluminum.—A $500,000 aluminum fabri- 
cating plant was being constructed with 
the backing of Belgian financial interests. 
Reportedly, significant quantities of alumi- 


Quantity and type of material produced 
by the four mining firms is shown in the 
following tabulation, in thousand metric 
tons: 


i 1970 1971 

num materials would be purchased from Liberia Mining Co.: 

the United States. Lump ore 1,054 962 

" å r 
Iron Ore—Expansion of production fa- VVV 

cilities continued in 1971 despite the dro Bong Mining Co.: 

; p P 6 5,267 5,407 

in demand for iron ore on world markets. Pellets .. 1,297 

Decreased requirements for ore, concen- perum C 

trate, and pellets resulted from a reduction R vt r 7170 _ 

of about 7 percent in 1971 output of crude Lump or -- 4.118 4,018 
: Finos socca cendaa x8 ,046 5,809 

steel in the western world. Free world pro- Polis te I ae 1,848 2,104 
i io i i- National Iron Ore Co.: 

duction of pig iron also fell sharply. Li P 1.509 1,468 

berian iron ore producers cut mine output FFF ETRE 2.914 2.256 

in the last half of 1971 to bring about a : Revised. 


better balance between stocks and ship- 
ments, owing to the accumulation of large 
stockpiles at the ports. Stocks were reduced 
by yearend; however, total production of 
ore, concentrate, and pellets increased 3.8 
percent above that of 1970. 


Source: U.S. Embassy, Monrovia, Liberia. State 
Department Airgram A-98, April 29, 1972. 

Shipments of iron ore in 1971 by indi- 
vidual company and country of destination 
are shown in the following tabulation, in 
thousand metric tons. 


LMC NIOC Bong LAMCO Total 

Belgium- Luxembourg E 72 Lu 951 1,028 
ICO —. o Sh a y 162 456 zu 509 1,127 
Germany, Wee 100 870 3,236 2,245 6,451 
Italy. cundo ˙ cu Lus mts 8 ae 468 1,581 1,064 8,118 
n rg AN TROFEO S ae i a 8,065 8,065 
Netherlands 1, 134 1,121 E -- 2,255 
United Kingdom__________-_-_________-_--__---- 24 875 13 A 912 
United stages 8 107 145 be 1,872 2,124 
COS a a a i 8 240 82 ER 809 581 
Totales ete eet 1,767 4,039 4,830 10,015 20,651 


Source: U.S. Embassy, Monrovia, Liberia. State Department Airgram A-98, April 29, 1972. 


LAMCO was planning to develop an ore 
body at Mount Tokadeh about 12 miles 
south of the Yekepa deposit and a few 
miles from the company’s rail line. Magne- 
tite ore from the new deposit would sup- 
ply about 1.5 million tons per year of 
washed fines for mixing with ore from the 


Yekepa mine. The expansion would cost 
about $7.2 million. Present plans indicate 
a gradual increase in Mount Tokadeh pro- 
duction to maintain overall output levels 
as the Yekepa deposit becomes depleted. 


3 Skillings’ Mining Review. Lamco Joint Venture. 
V. 60, No. 33, Aug. 14, 1971, p. 6 
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Reserves at Mount Tokadeh were esti- 
mated at 150 million tons, of which 100 
million tons reportedly contained 53 per- 
cent iron. 

In April 1971, NIOC announced the 
start of an $8 million expansion project, 
which is expected to extend the life of its 
Mano River mine by about 12 years. By 
yearend the company had started con- 
structing a concentrating plant. This facil- 
ity will permit the exploitation of low- 
grade (about 45 percent) ore thus 
increasing reserves to about 200 to 250 
million tons. The capacity of the mine 
and plant will be expanded by 1 million 
tons per year to yield total production of 
5 million tons annually of high-grade 
fines4 New railroad equipment, which 
consists of 55 ore cars and two mainline 
locomotives of 1,650 horsepower, will be 
added to present equipment. At the port 
of Monrovia a second car dumper, a larger 
Ore storage area, and improved shiploading 
capacity will be provided. 

To supplement production from the 
Bomi Hills mine, which will be depleted 
in 1973, Liberia Mining Co. (LMC) was 
developing a small deposit within its con- 
cession area. At full operation the deposit 
would supply ore to the plant for about 3 
months. Ore will be hauled by truck to 
the Bomi Hills plant for processing. The 
company also was installing a magnetic 
separator to process tailings. Work contin- 
ued on the Bie Mountain deposit. A drill- 
ing program was conducted, and geological 
exploration of the taconite-type ore was in 
progress. LMC was negotiating with the 
Government for mining rights to the Bie 
deposit; however, the talks reportedly were 
stalled awaiting a court decision on 
whether LMC or NIOC owned prior con- 
cession rights to the deposit. 

LISCO continued work on measuring re- 
serves Of iron ore in the Wologisi Range 
of northwestern Liberia. Further explora- 
tion was made possible by an agreement 
between Liberian International American 
Corp. (LIAC) and two Japanese compa- 
nies, C. Itoh and Co. Ltd. and Nissho-Iwai 
Co. Ltd. LIAC received $1 million from 
the Japanese group in return for partici- 
pating in LIAC's equity capital and an op- 
tion to purchase a 5l-percent controlling 
interest in the corporation. LIAC owns 80 
percent of the stock of LISCO, which was 
granted the concession in the Wologisi 
area by the Liberian Government. The 
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Japanese companies also agreed to pur- 
chase at least 60 percent of LISCO's an- 
nual output of iron ore for 20 years.e 

In November two other Japanese firms, 
Marubeni-Lida Co. Ltd. and Toyo Menka 
Kaisha Ltd., joined the original group. An 
additional $550,000 was appropriated to 
help further technical studies for the con- 
struction of railway and harbor facilities. 
Reportedly, LIAC received information 
from Krupp Rohstoffe, G.m.b.H. of Ger- 
many that indicated reserves at three loca- 
tions in the Wologisi area totaled 727 mil- 
lion tons of iron ore, which could be 
concentrated to 65 to 67 percent iron. 
LISCO had four drilling rigs operating 
and drilled a total of 62,000 feet. The 
company also had constructed 110 miles of 
roads in the Wologisi area. Facilities were 
being constructed to accommodate 100 en- 
gineers, geologists, drillers, and other per- 
sonnel. Another camp for 2,500 local labor- 
ers and their families also is available 
about 3 miles from the first camp. 

DELIMCO started up its new $45 mil- 
lion pelletizing plant, located at the Bong 
mine in central Liberia, early in 1971. In 
April, the first shipment of pellets, 27,000 
tons, left Liberia for Italy. The plant had 
a production capacity of 150,000 tons of 
pellets per month. 

Liberia's only steel fabricating plant 
completed an expansion program and was 
manufacturing and distributing a variety 
of steel products throughout Liberia. 


NONMETALS 


Barite.—Dresser Industries Inc. of the 
United States holds the exploitation con- 
cession on barite deposits located in grand 
Bassa County. The company was exploring 
its concession area in order to find new 
barite veins. Work completed in 1969 con- 
firmed the high quality of the barite re- 
ported by the Liberian Geological Survey 
and the U.S. Geological Survey. However, 
quantity found so far was less than that 
expected. 

Diamond.—LISWIMCO was working 
gravels in the Lofa River using an airlift 
method assisted by trained divers. Techni- 
cal improvements of the system were being 


4 Skillings’ Mining Review. National Iron Ore 
Co. Ltd.’s Mano River Mine. V. 60, No. 37, Sept. 
11, 1971, p. 1. 

5 Skilling Mining Review. Liberia Mining Co. 
Ltd. V. 60, No. 41, Oct. 9, 1971, p. 12. 
$ World Minerals. Liberia. No. 1, 

1971, p. 22. 
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studied with a view to improving the 
quantity of diamond-bearing gravels re- 
covered. Production has been hampered by 
a lack of working capital. Four other firms 
were operating in various concession areas, 
but results of their activities were not re- 
ported. 

Kyanite.—A deposit of several million 
tons of commercial-grade kyanite was dis- 
covered in 1961 in the Mount Montro 
area, 14 miles north of Buchanan. The 
Liberian Geological Survey and the U.S. 
Geological Survey studied the deposit and 
reported results of their work in the Li- 
berian Geological Survey's Bulletin No. 2, 
1968, and Memorandum Report 35, 1968. 
Cost of mining the deposit by open pit 
method was estimated at $400,000. 


MINERAL FUELS 


Petroleum.—In February, Union Carbide 
Petroleum Co. started drilling in 225 feet 
of water about 13 miles offshore opposite 
the estuary of the Lofa River. The well 
was plugged and abandoned in April after 
reaching a depth of 5,515 feet with no 
commercial showings. In July a second 
well was started offshore aLout 23 miles 
south of Monrovia. In March, the Frontier 
Liberian Oil Co. started drilling a well in 
216 feet of water located at 5°16 N lati- 
tude and 9°39’ W longitude. The well 
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penetrated sands of Cretaceous and Paleo- 
zoic age to a depth of 10,399 feet, but was 
abandoned after no commercial oil accu- 
mulations were found. Chevron Oil Co., 
Liberia started its first well in 302 feet of 
water about 30 miles southwest of the Far- 
mington River near Marshall. The well 
was abandoned after reaching a depth of 
9,624 feet with no commercial showings of 
oil or gas. Crystal Oil Co. obtained an ex- 
ploration and working option on a 1,544- 
square-mile offshore area D-I, originally 
granted to Aracca Petroleum Co. An affili- 
ate of Indiana Standard Oil Corp. ob- 
tained a 50-percent interest in a 1,158- 
square-mile offshore concession, originally 
granted to Frontier Liberian Oil Co. and 
Union Carbide Corp. 


In August the refinery of the Liberia 
Refining Co. was closed for several days by 
two wildcat strikes. Despite the strikes, 
output value increased 26.7 percent com- 
pared with that of 1970. The $17.5 million 
plant has a daily throughput capacity of 
10,000 barrels. Two hundred and seventy 
persons are employed in the plant, which 
produces liquefied petroleum gas, premium 
and regular gasoline, jet fuel, kerosine, 
diesel fuel, heavy fuel oils, and Bunker C 
oil. 


7 U.S. Embassy, Monrovia, Liberia. State Depart- 
ment Airgram A-26, Feb. 8, 1972, p. 1. 


The Mineral Industry of Libya 


By Roman V. Sondermayer ! 


Although liquefied natural gas (LNC) 
exports started during 1971, Libya's econ- 
omy remained dominated by the produc- 
tion and export of crude oil. However, Li- 
byan authorities have taken steps to 
expand the country's mineral base. Explo- 
ration for various minerals, mostly nonme- 
tallics, and preliminary studies for the de- 
velopment of an iron and steel industry 
were underway at yearend. 

Major mineral industry events in Libya 
included the completion of negotiations 
between the petroleum companies and the 
Libyan Government on crude oil and LNG 
prices and taxes, the nationalization of 
British Petroleum (BP) Exploration Co. 
(Libya), Ltd. (BP Libya) holdings, a de- 


cine in drilling for and production of 
crude oil, and the expansion of a cement 
plant near Benghazi. 

As a result of recent Government actions 
and the conflict between the Government 
and the companies, a general atmosphere 
of wait and see” prevailed throughout the 
year. The Government continued to 
tighten its grip on companies operating in 
Libya by overseeing company financial and 
accounting procedures and by restricting 
the company's right to arbitration. In ad- 
dition, the issuance of different permits 
were delayed and the exchange rate of the 
dinar was increased for calculating compa- 
nies monthly payments. 


PRODUCTION 


During 1971 crude oil output averaged 
about 2.7 million barrels per day compared 
with 3.2 million barrels per day in 1970. 
Primary reasons for the decline were re- 
strictions on crude oil production imposed 
by the Government and lower tanker rates, 
which made long-haul oil from the Persian 
Gulf more competitive in Western Europe 
and the Western Hemisphere. The follow- 
ing tabulation shows monthly crude oil 
production during 1971. 


1 Petroleum engineer, Division of Fossil Fuels. 


Month Thousand 

arrels 
en o 52 UR DEO ee 97,124 
Fehr 560 0ee cee , 830 
Maren e353 5- lee cet tocweceeaees 92 ,634 
Fl 8 87,134 
ô§öĩ5 m ecu a 90, 163 
JUhe.-. dud V 8 82,314 
//;ö˙%v ete z E 80,947 
A NOR RUNE EE PIECE SCRI 79,388 
Septembeerrkrr 77,967 
We ouo Ru Les dc 77,860 
November 78,435 
December 76, 486 


Source: Petroleum Press Service. V. 39, No. 3, 
March 1972, p. 116. 
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Table 1.—Libya: Production of mineral commodities 


Commodity ! 1969 1970 1971 » 
NONMETALS 
Cement hydrauli ---------------- thousand metric tons 50 100 100 
J0%0hhhhç h ³W ov· ⁰ 8 do- 15 15 15 
SS ³²Dꝛà] ͥͥ ͥ ͥ ⁰o²-w ..... 88 8 16 16 16 
MINERAL FUELS AND RELATED MATERIALS 
er nature gross production 22 million cubic feet. 666, 525 710, 000 582, 000 
etroleum: 
f ——— ekeni thousand 42-gallon barrels.. 1,184,352 1,209,814 990,880 
Refinery products: 
e, e Eds E do 762 733 
Kerosine and jet fuel do 364 319 
Distillate fuel oilll“wmꝰ?Mꝰdꝛtf eee do 861 828 NA 
Residual fuel oil... --------------------2----- do 1,160 1.118 
Refinery fuel and losses do 166 190 
"Total: ⁰˙X¹u d dd 22d do- 3,813 3,185 NA 
e Estimate. v Preliminary. NA Not available. 


! In addition to the commodities listed, construction materials such as sand, gravel, crushed stone, brick and 
tile are produced, but information is inadequate to make reliable estimates of output levels. Natural gas liquids 
are also produced but are blended with crude oil and are reported as a part of that total. 


2 Virtually all flared or reinjected through 1970. 


TRADE 


The foreign trade of Libya was domi- 
nated by exports of crude oil. The Euro- 
pean Economic Community (EEC) coun- 
tries continued to be the principal 
purchasers of Libya's crude oil during 
1970, the latest year for which data are 
available. During 1970 United States im- 
ports of Libyan crude were 38.5 percent 


Table 2.—Libya: 


lower than those of 1969. The figures for 
other commodities in Libya's trade were 
derived from trade books of countries that 
traded with Libya in 1969, the latest year 
this type of information was available. 
Equipment and material for drilling from 
industrialized countries were the major im- 
port items. 


Crude oil exports by countries 


(Thousand 42-gallon barrels) 
Country 1968 : 1969 : . 1970» 

Belgium-Luxembourg. ................... 2l. 446 30, 326 43, 866 46, 866 
FVV ³²p² ⁵ aaa 8 : ,99 (1) 
Canada 2353-3352. ß t LL uA LE M" 8,829 as 
Denmark... ] ] ]³] ͥ ———K d 8 8,878 10,084 8,087 
MYONnCG c 25 oes ee owe un ⁰⁰ðꝙdtt y 75,327 130,320 153,811 
Germany, West — tte Add wes amodo sce 260,184 252,794 250,463 
GPeC ]⁵ ũñ » . 7˙ RU“ fë ...!... cu dL eee ee uad f CE "- 2,1 
Itülyd. lcs ß Lot M LU DOR ea a Rar 183,288 252,689 294,800 
DR DBD se stcon ;., ee y wee idu e RET 2 1) 2,920 
Netherlands. ß ß eer d 65,415 110,986 110,376 
Netherlands Antilles. .... ........ 2222222 - LLL LLL Lll Ll lll l2.- 1,261 79 (1) 
NOWAY ooa icno . y ͥfͥſfd y esee EU EE 10, 447 7,657 5, 950 
Romani. ]?ĩ“; ² ꝗ J.. or- r y LIE c cA 1,180 8,925 488 
/f7%: MP MM cues 56,848 59,241 53 , 509 
SWeG@h 2 cco ß ewe eae ie 482 397 (1) 
Switzerland- ð ) ĩòðß ⁵¼: MEL 8,056 11, 505 17, 885 
Trinidad and Tobago 6,328 8,739 17,557 
Tunisie ⁵ ³ ²² ↄ xxx ⁵¼ ĩ 3 8 (1) 1,158 a 
d "——————MÓo(C— 4,024 1,918 4,088 
United Kingdold. ol cuseciaceedoozsemumemmedacuomc mE ges 171,956 154,541 179,982 
Ill oe eee cen ⁰⁰ 230 58,086 34,310 
SC a AAA Ee 1,963 1,485 146 
914,02 nnn... ð s y y ß EP NP 1,469 202 ? 27,629 

r dpd M c dE DS 945,144 1,120,630 1,208,917 

r Revised. P Preliminary. 


! Shipments, if any, included in other. 


? Of this total, 16,461,000 barrels was destined for Latin American countries other than Trinidad and T onago 
and 11,168,000 barrels was destined for unspecified West European countries other than those listed individ 


9 
y. 
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Exports and reexports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 
EXPORTS 
Metals: 
Iron and steel: 
))%))“!“ĩGr!.! / dſdſdſdſGdHỹ;fff. ee iN LET 138 de 
Scrap. cocos ⁰AAJAdJdàaààà4JJ%d%ĩ² ⁵⁵⁵⁵⁰y LE E 9,865 4,960 
Hranim Org. 465.55 ] · km ꝛ ̃ yd ee eb uL LL es ELEC LU Se 1 
Nonferrous metals: 
Ore and concentrate... --------------------2-------------------- 93 E 
J)7)h)»ͤ)“VTTh!!!!!!!!!!..... 8 567 787 
Nonmetals: 
Gypsum and plast-ee rr „„ 25 — 
DUAL sae NON DRE iri ca A ent aha a E aca y 8 111 = 
Crude minerals, not further describt“nnʒnn 22.22 ccc LL cl l.l... =: 10 
Mineral fuels and related materials: 
Petroleum, crude...........................- thousand 42-gallon barrels. . 945,144 1,120,630 
REEXPORTS 
Metals: Iron and steel semimanufacture s 1,988 - 
Nonmetals: 
Cement: ß re e LUE See 5 t 
Stone. d dddydddd c eee ee nde kilograms. . Ex 145 
Mineral fuels and related materials: 
Petroleum refinery products: 
rr aade thousand 42-gallon barrels. . 305 1,371 
F mm Os 138 63 
Distillate fuel . oe tea dte mos do.... 760 930 
Residual fuel olllnsnss LL eee do.... 67 = 
OU ase aa ee tea ea ͥoÜ¹ A ͤ os E do.... 1,270 2,364 
Table 4.—Libya: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 Principal sources, 1969 
METALS 
Aluminum including alloys, unwrought and semi- 
manufactures. ......-...-..-----.---------- 1,799 1,868 Italy 1,328; Lebanon 143. 
Copper including alloys, unwrought and semiman- 
üfactuüures-- e ñ hore 1,172 835 N U. S. S. R. 169; France 
Iron and steel: 
Ore and concentrate 2 3,020 Tunisia 2,300; Greece 720. 
8§öĩ§éê.“â/ ͥ d . 8 5 46 United States 35. 
Pig iron and ferroalloyy s 14 75 Italy 57; France 14. 
Steel, primary form 481 1,567 Belgium-Luxembo 366; 
U.S.S.R. 312; Net erlands 175. 
Steel semimanufactures 310,714 254,449 Japan 32,233; United States 
29,557; Italy 27,588; U.S.S.R. 
Lead including alloys, unwrought and semimanu- 
H ³ꝛ yd UL. es 499 607 Netherlands 127; West 
Germany 126; Tunisia 120. 
Nickel including alloys, unwrought and semimanu- 
FI ͤ ⁰⁰ ³ĩð eu. Leer ae 3 Mainly from United States. 
Platinum and plat latinum-group metals, unworked 
Si ng parer worked. s troy ounces. 5, 755 6,945 West Germany 4, 694; Italy 2, 250. 
ilve 
Ore and/or metallurgical residues containing 
Jöĩ;5i/1 .:... 8 x 1 Mainly from Italy. 
Metal, unworked or partly worked 
troy ounces.. 106,773 188,692 West Germany 67,034; Italy 
66,745; France 54,720. 
Tin including alloys, unwrought and semimanu- 
factures... -------------------- long tons 19 13 United Kingdom 5; India 2; 
Netherlands 2; West Germany 2. 
Zinc including alloys, unwrought and semimanu- 
phani MEET 484 380 Netherlands 100; Belgium 99; 
United Kingdom 67. 
Other: 
Nonferrous ores, not further identified T 1,300 All from Greece. 
Nonferrous scrap, not further identified 5 1 All from United States. 
Nonferrous metals, not further identified SH 2 Mainly from United Kingdom. 


See footnotes at end of table. 
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Table 4.—Libya: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal sources, 1969 
NONMETALS 
Abrasives: 
Crude, natural. .........................- 11,000 25,139 Italy 25,134. 
Grinding and polishing wheels and stones 178 102 Italy 62; Denmark 15; West 
Germany 6. 
Asbestos, erudeeee l.l Lll 2.... 59 442 All from Canada. 
Cement, hydraulic thousand tons. 721 598 Greece 275; Italy 77; Bulgaria 
58: Poland 45. 
rip de ES 13 91 Tunisia 16; United Kingdom 8. 
Clays and products 
rude. 52-2258 422 thousand tons 55 15 Italy 6; Greece 6; United 
Kingdom 
Products: 
Refractory...........---------------- 251 1,388 United Kingdom 702; Italy 564. 
Nonrefractory__...-...--------------- 158,300 149,484 Italy 71,423; Tunisia 70,629. 
Fertilizer materials: 
Crude, all types. 201 1,804 Greece 900; West Germany 800. 
anufacture 
Nitrogenounun ss 24,061 West Germany 8,261; Italy 7,491 
26. 553 Netherlands 6 348. 
Phosphatic. ca. 15 All from Italy. 
II;§;W oc desse ninnan RAUS 2,111 West Germany 1,160; Italy 750. 
Graphite —— 8 204 30 All from United States. 
Gypsum and plasters. ------------------------ 742 9,866 Ireland 8,000; Italy 503. 
õöĩÄ5— ĩ m; d y 78,320 68,582 Italy 29 252: Lebanon 26 457; 
Poland 5, 587. 
Mica, worked. ---.--------------------------- 85 47 Yugoslavia 42; United States 5. 
Pigments, mineral............................ 916 9,028 Greece 1,900; United Kingdom 
582; Italy 295. 
De cette Se eh es AAA A a 46 205 Arab Repu lic of Egypt 200. 
Stone, sand and gravel: 
Dimension stone, crude and worked 21 , 488 19,963 Italy 19,223. 
Gravel and crushed stone 35,518 84, 184 bir e 87187. ,490; Italy 17,347; 
ain 
Sand. o: o cac ee 211 181 Norway 150; Italy 30. 
Sulfur, elemental. ..-------------------------- 25 2,009 Turkey 1 ,950. 
Jale and steatite 60 35 All from Italy. 
er: 
Crude nonmetals. ........................ 2,080 2,118 Romania 1,045; United Kingdom 
454; Italy 428. 
Slag, dross and similar materials, not metal 
7 ³ðͤ AA E E NA 10 All from United States. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt; natural... 8 48,464 24,416 Italy 8,210; Venezuela 6,178; 
India 5, 147. 
Coal, coke and briquetgsk 3,606 792 United Kingdom 467; United 
States 264. 
Petroleum refinery products 
asoline thousand 42-gallon barrels. . 1,592 1,306 Italy 779; Netherlands 4065. 
Kerosine and jet fuel r 195 95 Italy 54; ‘Netherlands 41. 
Distillate fuel olilꝰẽ“ttn n do.... 11,952 1,860 Italy 1 ,614; Netherlands 246. 
Residual fuel oil.................... do.... 332 296 Italy 219; Netherlands 76. 
Lubrican ts do- 122 187 Italy 79: United States 78. 
Liquefied petroleum gas i do 97 101 Italy 97. 
öÄÜ¹· . erae do- 625 770 Italy 360; United Kingdom 192; 
Venezuela 188. 
e eR t ee ee a do * 14,915 4,615 
Crude chemicals from distillation of coal oil and 
CIL GNE HOCH 8 761 3,363 


r Revised. NA Not available. 


oc Kingdom 2,655; Albania 


! Erroneously classified as natural and manufactured gas in previous edition. 


COMMODITY REVIEW 


METALS 


There was no production of metals in 
Libya during 1971. Some iron and steel 
scrap was exported and modest imports 
covered the country's demand for metals. 

Iron and Steel.—The Libyan Industrial 
Research Center signed a contract with a 


private Indian firm for a study on the eco- 
nomics of a steel complex in Libya. The 
firm is to study the possibility of using 
ores from a not-yet-developed iron ore de- 
posit at Wadi Ash Shati and natural gas 
in a direct reduction process. The steel 
from the plant will first be used for Li- 
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bya's needs and eventually quantities ex- 
ceeding domestic needs will be exported. A 
Polish firm had a contract to determine 
the extent, grade, and economic aspects of 
the Wadi Ash Shati iron ore deposit. If 
the plant is built, imported iron ore will 
be used until development of the domestic 
iron ore deposits is completed. No results 
of the study have yet been made public. 

Berliner Maschinenbau A.G. of West 
Germany and the Libyan Government 
signed a contract recently to construct a 
welded pipe mill with a capacity of 75,000 
tons per year. Location of the plant was 
not made public and reports indicated the 
completion date would be late in 1975 or 
early in 1976. 


NONMETALS 


The modest production of nonmetals 
was only of domestic significance during 
1970 as in the past years. The Government 
tried to develop an interest in production 
and processing of nonmetallics, but the re- 
sults were limited. 

Cement.—The West German company 
Vedag and Yugoslavia’s Minel have con- 
cluded an agreement calling for Minel's 
participation in constructing the second 
phase of the cement plant at Benghazi. 
The plant capacity will be increased from 
the present 350 tons to 1,000 tons per day. 
The value of Yugoslavia's share in the 
program was reported at $2.5 million.2 

Fertilizer Materials.— The construction 
of a 270, 000-ton-per- year nitrogen petro- 
chemical plant at Zuetina and preparation 
for construction of a second nitrogen plant 
near Benghazi continued. Details on prog- 
ress of both projects were limited during 
1971. In addition the Government retained 
a Polish firm to explore and evaluate 
known phosphate rock deposits in the 
south and southwest part of the country. 


MINERAL FUELS 


After strained negotiations between the 
operating companies and the Libyan Gov- 
ernment, a new 5-year agreement was con- 
cluded. Accordingly, the posted price of 
Libyan crude oil (40 degree API) was set 
at $3.45 per barrel, a $0.90 increase, start- 
ing March 20, 1971, and tax was set at 55 
percent of the posted price. In addition 
the price per barrel will increase in 1973, 
1974, and 1975, by 2.5 percent plus $0.05. 
Furthermore, the companies agreed to pay 
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taxes and royalties every month instead of 
every 3 months and to supply local mar- 
keting needs in crude oil at cost. 

On March 5, 1971, Esso Standard Libya 
Inc. agreed to pay the increased price for 
natural gas. For every million of British 
Thermal Units (Btu) exported to Spain, 
Esso will pay $0.34 f.o.b. Brega terminal. 
The price for gas delivered to Italy f. o. b. 
Brezo was set at $0.345 cents per one mil- 
lion Btu, in mid-1971. 

After the agreement was reached the 
company received permission to start ex- 
port of LNG from its plant at Marsa el 
-Brega which was completed in 1970. The 
first shipments began under long term con- 
tract to both Spain and Italy. However, in 
August 1971, the shipments to Italy were 
suspended until the yearend, because of 
technical difficulties at the receiving plant 
in Italy. 

Late in 1971 the 65 concessions of BP 
Libya were nationalized as a repraisal for 
Iranian occupation of three small Arab- 
owned islands in the Persian Gulf. The 
Libyans blamed the British for the Iranian 
action, maintaining collusion between the 
two nations. At yearend, negotiations and 
other legal steps were underway aiming on 
settling the nationalization issue. 

Activities in the oil industry slowed 
down during the year. Crude oil produc- 
tion decreased 18 percent compared with 
that of 1970. Most companies were produc- 
ing less than the allowables arbitrarily 
fixed by the Government in mid-1970. Cur- 
rent exploration was just above the one 
rig per company minimum required, and 
few operators showed much desire for de- 
veloping new discoveries. Compagnie Fran- 
caise des Pétroles and Gulf left Libya 
in 1970 and Phillips Petroleum Co. gave 
up its only producing field to Libyan 
National Oil Corporation (Linoco) rather 
than agree to the new fiscal terms im- 
posed. The tabulation below shows Libya's 
crude oil output by company in 1971, in 
thousand barrels per day: 


American Overseas Petroleum, Ltd. 


(Amoseas).-...--.---.-----.------ 61.2 
British Petroleum Co. Ltd./Nelson 

Bunker Hunt 15.9 
Esso Standard Libya, Ine 889.0 
Monil Oil Libya Ltd./Gelsenberg Ben- 

HAG a hee eee bL 186.4 
Occidental of Libya, Inc.............- 586.7 
Oasis Oil Co. of Libya, Ine 827.0 
GGG A eie see 92.2 

Totali. lll k 8 2,758.4 


2 Where necessary values have been converte 
from Libyan dinar (Ld) to U.S. dollars at 
rate Id US$2.80. 
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Esso Libya's production averaged 389,000 
barrels per day, or 37 percent less than in 
1970. 'The lower level of production was a 
result of a natural decline in output from 
most of its fields and the continuation of 
some government limitation on production. 

The Oasis Oil Co. of Libya, Inc. pro- 
duced an average of 827,000 barrels of oil 
per day, remaining the largest crude oil 
producer in the country although produc- 
tion fell 8 percent during the year. As of 
September 1971, total crude oil reserves of 
the Oasis groups concessions in fields pres- 
ently connected to the pipeline system were 
estimated at 283 billion barrels, or about 
one-tenth of tL? country's reserves. A natu- 
ral gas processing plant started production 
near the Dahra oilfield in August 1971. 
The dry gas from the plant is reinjected 
into the Dahra producing formation for 
pressure maintenance. Pending approval of 
the Libyan Government, Oasis has com- 
pleted arrangements for the sale of natural 
gas from the Waha and Defa fields to Esso 
Libya's LNG plant at Marsa el-Brega. A 
pipeline will connect fields with the Esso 
facilities. Pipeline deliveries of gas from 
the fields should start in 1973. During 1971 
Oasis completed six unsuccessful explora- 
tory wells. Five development wells were 
drilled, of which four were oil producers 
and one was dry. 

Occidental of Libya, Inc. produced about 
586,700 barrels per day of crude oil during 
1971, a decrease of about 21 percent com- 
pared with 1970 output. The principal rea- 
son for the decrease reflects the declining 
competitive position of Libyan crudes par- 
ticularly in northern West European mar- 
kets. This is due primarily to the drasti- 
cally reduced tanker rates, which 
eliminated the price advantage that Medi- 
terranean crudes had over the long haul 
crudes from the Middle East. 

Occidental’s liquefied petroleum gas 
(LPG) plant was near completion at year- 
end 1971. Company officials expect to start 
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shipping butane and naphtha during Jan- 
uary 1972 and propane during the fol- 
lowing May. Plant capacity is reported to 
be 68,000 barrels per day of liquid prod- 
ucts. Occidental has also concluded an 
agreement with Agip S.P.A., a subsidiary 
of Ente Nazionale Idrocarburi (ENI), the 
Italian Government-owned oil company, to 
transport and ship Agip's oil production 
through Occidental pipeline and terminal 
facilities. In addition Occidental will inject 
and store Agip's gas in its Intisar field. 
Agip's initial production of 100,000 barrels 
per day will be ultimately increased to 
300,000 barrels per day. The Government 
of Libya has approved the agreement. 

American Overseas Petroleum, Ltd. 
(Amoseas) crude oil production averaged 
approximately 262,200 barrels of oil per 
day, or about .08 percent more than in 
1970. Drilling activities led to a discovery 
well at Baalawn. The well tested at about 
6,000 barrels of oil per day. 

Linoco remained the Libyan Government's 
instrument for petroleum development. 
During 1971 the company received $60 
million from the country's development 
budget. These funds are to be used for the 
following activities. Reorganization and 
modernization of three product distribu- 
tion companies nationalized in 1970; pro- 
duction of the Umm Farud oilfield, relin- 
quished in 1970 by Phillips; a geophysical 
survey contract; recruiting foreign techni- 
cal and managerial personnel; training 
abroad of 150 Libyan technicians and 
process operators; preparing the construc- 
tion of a 60,000-barrel-per-day petroleum 
refinery near Tripoli; preparing a $16 mil- 
lion, 50-50 joint venture in a 1,000-ton- 
per-day methanol plant with Occidental 
for developing acreage relinquished by 
large companies. The intent of the Libyan 
Government is to make Linoco an im- 
portant factor in the country’s petroleum 
industry and the economy. 


The Mineral Industry of Malaysia 


By John W. Cole 


Despite falling international prices for 
most of Malaysia's basic commodity exports 
(rubber, tin, and timber) in 1971, the econ- 
omy continued to expand, although at a 
lower rate than anticipated under the 
Second Malaysia Plan. Gross national prod- 
uct (GNP) grew by 48 percent. Although 
total export value decreased slightly, the 
merchandise balance of trade continued 
to be favorable. The balance of payments 
resulted in a larger surplus than that of 
1970. 

The Second Malaysia Plan 1971-75 pre- 
dicts a 4.3-percent annual decline in smelter 
tin production during the next 5 years, 
from 91,000 tons in 1970 to 73,000 tons in 
1975, principally because of a decrease in 
imports of tin concentrate from Indonesia. 
The plan estimates tin revenue for 1975 at 


$281 million compared with 1970 income 
of $362 million.? The contribution of the 
mining sector to the GNP in West Malaysia 
is expected to decline 13 percent to M$484 
milion by 1975 from M$556 million in 
1970. 

Indonesia, Malaysia, and Thailand signed 
an agreement late in 1971 delimiting their 
respective continental shelves, thereby clear- 
ing the way for offshore minerals explora- 
tion in the northern Malacca Straits. 

A team of six economists and engineers 
from the United Nations Industrial De- 
velopment Organization (UNIDO) and 
Malaysia’s Federal Industrial Development 
Authority (FIDA) studied the problems 
faced by industry in Sarawak. The teams 
report and recommendations were to be 
submitted early in 1972. 


PRODUCTION 


Of the major export mineral products, 
output of iron ore and bauxite decreased 
and output of mine tin and petroleum 
increased. Output of tin-in-concentrates in- 
creased 2 percent to 74,253 long tons with 


a value of $281 million. 


1 Physical scientist (retired), Division of Non- 
ferrous Metals. 

2 Where necessary, values have been converted 
from Malaysian dollars (M$) to U.S. dollars at the 
rate of M$2.80 — US$1.00. 
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Production of mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity ? 1969 1970 1971 » 
METALS 
Aluminum, bauxite, gross weight thousand tons 1,078 1,139 978 
Antimony mine output, metal content (Sarawak)......................- r 86 180 289 
Columbium and tantalum concentrates, gross weight. 61 24 
Copper mine output, metal content ) r 204 305 214 
Gold mine output, metal content: 
West Ml ³ði?ꝛ ð troy ounces.. 8,153 8,912 NA 
JJJJJJ%%%%% ciel iz ĩð d ĩð . do 2,271 1,265 NA 
17 ela ese raus cuu ee y EU PESE do.... 5,424 5,177 5,671 
Iron and steel: 
Iron ore and concentratens lll. .... thousand tons 5,234 4,491 950 
Pig iron and blast furnace ferroalloys -------------------- O--c. 60 60 60 
Crud steel * «i.c õꝗͥ . E LE a Td do 60 60 
Manganese ore and concentrate, gross weight 10, 334 ee 26,798 
Rare-earth minerals: 
Monazite, gross weight 22222 2L eee 2,054 1,657 1,471 
m Xenotime (yttrium mineral) gross weight 153 353 101 
in: 
Mine output, metal content long tons.. 72, 167 72, 630 14,258 
Smelter output... h do.... 87,089 88,886 85,719 
Titanium, ilmenite concentrate, gross weight 132,628 192, 455 155, 983 
Tungsten mine output, metal content 138 186 113 
Zirconium, zircon concentrate, gross weight 5_________________._-______- 11,415 860 2,548 
NONMETALS 
Cement, hydraulic. ...... 2222222222222 c2 L Lll eee thousand tons. . 973 1,030 1,096 
h ⁰o˙ ——œ̃ gr a Ee oh 2,048 3,327 11, 655 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum: 
Crude (Sarawak )))) thousand 42-gallon barrels.. 3,278 6,599 25,071 
Refinery products (Sarawak and West Malaysia): 
SG ³˙¹A ³⁰ A oo ee ee coe teen do.... 5,950 e 3,984 2,781 
S ³⁰»¹¹¹ ˙A n A ecl Le do- 5, 475 e 7,290 8,138 
, ß e ce me do 3,285 e 2, 423 1,032 
Distillate fuel oiiillllèẽ•.NnNn“nnNnnnnnnn LLL 22s l2. do... 6,096 e 6,746 6,198 
Residual fuel 01.5. 5 ck eee deciden ee is do 20,002 ¢17,186 ,267 
OUNCE cg ohn ee See et twee cae aye do 1,09 2, 062 15,115 
Refinery fuel and losses do.... 2,117 e 2,421 1,682 
JSJb%TW iw. tuned nul pa Lr iE do.... 44,021 ¢42,118 42,163 
e Estimate. P Preliminary. r Revised. NA Not available. 


1 All recorded production is from West Malaysia unless otherwise indicated parenthetically in commodity 


column. 


2 In addition to the commodities listed, a variety of crude construction materials such as clays, sand and 
gravel, and stone, are also produced, but output is unreported and available information is inadequate to make 


reliable estimates of output levels. 


3 Estimates based on exports of copper concentrates. 


* Ferruginous manganese ore or manganiferous iron ore. 


6 Exports. 


TRADE 


Malaysian smelter-tin exports amounted 
to 85,170 long tons in 1971, 5,333 tons less 
than in 1970, principally because of a de- 
crease in imports of tin concentrate. The 
value of tin exports in 1970 was 20 percent 
of total exports, second only to rubber (33 
percent of total exports). The value of iron 
ore exports amounted to only 2 percent of 
the total. The other 45 percent of the value 
of exports included timber (16 percent), 
palm oil (4 percent), and other (25 percent). 
Included in the "other" category of exports 
are petroleum and petroleum products 
which increased 94 percent, from $72 mil- 
lion in 1970 to $140 million in 1971. 

Japan is Sabah’s main trading partner 


after West Malaysia. During 1970 Japan 
purchased over 50 percent of Sabah’s total 
foreign exports, or $95 million worth of 
goods, up $2.3 million from 1969. The 
majority of the purchases consisted of tim- 
ber, but palm oil, fish, and rubber were 
also included. In 1970 Sabah imported $25.7 
million worth of goods from Japan, up $4.7 
million from 1969 imports, about one-fifth 
of Sabah’s total imports from foreign coun-. 
tries. Imports from Japan consisted mainly 
of industrial and other machinery, elec- 
trical machinery, electrical apparatus and 
appliances, and motor vehicles. 

In 1970, Sarawak exported to Japan $38.7 
million worth of goods, up $1.2 million 
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from the previous year. Exports to Japan 
consisted mainly of timber; other exports to 
Japan included rubber and crude petrol- 


eum. Sarawak imported $15.6 million worth pore and Brunei). 


Table 2.—Malaysia: 1 Exports of mineral commodities 


(Metric tons unless otherwise specified) 
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of goods from Japan, up $4.7 million from 
1969. Japan supplied over one-third of the 
imports from foreign areas (except Singa- 


Commodity 1969 1970 
METALS 
Aluminum: 

Ba cr dy e LA ap EE y 876,854 1,083,217 

Metal including alloys: 

UÜUDWIOUEhU. ß ß st LL CE 84 60 
Semimanufacture ss 203 178 

Copper: 
^d TERRENI NIRE TRAE «˙ A ð d ;; -hmv=::; ] yd 5m-w⁶wRm.! tana es ea 1,016 1,221 

Metal: 

CPE Oe ot GSAwd df DR E ³·¹ ] ⁰⁰dy LEER ees 2,602 1,228 
Unwrought and semimanufacturee s 300 565 
Iron and steel: 
EPOD OPC eee . lc Ee A Ed ub thousand tons 5,847 4,901 
Metal: 
Iron and steel scra 2.22 22-2 2222222222222 22222222222 22222222- 28,017 19,729 
Pig iron, ferroalloys and similar materials 1,198 9 
Steel, primary form 221 101 
Semimanufactures: 
Bars, rods, angles, shapes, and sections____________-__---.-_------ 12,190 2,281 
Universals, plates and sheets 5, 544 5,632 
, ß . edere ies 41 44 
Rails and accessories 2,073 3,971 
JJ77J%%ööÄ5ũ . ↄð .. y k Beet 101 229 
Tubes, pipes, and fitting „„ 11,813 12, 433 
Castings and forgings, rou ggg 74 266 
Lead: 

Oreo co eau LE D IE ds E e EE 861 306 

Oldo hr a ans ML a d Dent oe a e E EE 53 (3) 

Metal including alloys, all form 688 458 
Magnesium metal including alloys, all form 11 
Manganese 0r8 uo oo ³ð A i is eh ¾ 45,670 la 
EP elc eile et et eee i EL é 76-pound flasks- . (2) 
MonagibB. o cox hcm eL èͤ , ðͤ v ĩͤ ß ED NUR MEE 1,605 1,657 
/G ðꝙ”i...ññ Sm ⁰ttt yd e e EE 164 393 
Tin: 

ORO ñ ti SENE UNICI ER RON a ER NC long tons 753 696 

Metal including alloys: 

Unwrougbt.....- oe ͥ oꝛ”iÜù¾¼w ͥ ͤͤ 51 ĩð³A ĩͤ m ee do 89, 830 90, 501 

Semimanufactu res do 3 
Titanium ore and concentrate. |... c 134,091 229 ,495 
Tungsten ore and concentrate________._____________.__._-__-_-_--_---_----- 2 1 
Zinc metal including alloys: 

ED has ert T 422 313 

Blue powder. .--.a.20a0 aaaea anaa aaan 3 Se 

CU; ð dd Ree 6 12 

Semimanufacture s 93 244 
Other: 

Ash and residue containing nonferrous metals 433 645 

Oxides, hydroxides and peroxides of metals n.e.s__-....---.---------------- 7 15 

Metals including alloys, all forms: 

Alkali, alkaline earth and rare-earth metals 122 5 
NONMETALS 
Abrasives, natural n.e.s.: 

Pumice, emery, natural corundum, etee 10 77 
Asbestoss ¶ eee eee eee ee eee eee 33 7 
Barite and witheritittee . 15 2,246 
Boron materials, crude. e 6 (2) 
Cement os o wd ar rU E L oL oL oL o LoLo 222o au 314,358 354,166 
Clays and products (including refractory brick): 

Crude: 

F 34 csse els 578 962 
Fuller's eartnmen eee 56 $1 
e e . . A AM 246 1,369 
Products: 
Relractory f e se . ]ꝛ 0: h ³ ] ͤ.; hk ere E AL EE 70 19 
: Nö a bh ⁵⁵⁵⁵ ehe Eee 1. 900 2,183 
Diamond, gem not set or strung.___.___-__-___._----------_----------- value $153,918 $516,507 
Diatomite and other infusorial eart nn 
Fertilizer materials: 
Crude, phosphatidqgdd L LLL c2 lll 2222 2222222222222 M 1,154 1,226 


See footnotes at end of table. 
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Table 2.—Malaysia:! 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS—Continued 


Fertilizer materials—Continued 
Manufactured: 

i C y a aa 

, ß e Ese e a EE 

POtassie RE EE Os Ah art ͤ ĩͤ A S POR ARS 

Other including mixeãegIeU P!!! „„ 

F111 ³»W¹wQAͤ,ÄÜ¹Ü⅛˙ % [% ˙ ttt ⁰¶d -!... T eee 


Pigments, mineral, natural, crude-— 4444 
Precious and semiprecious stones, except diamond, natural.............. value 
Salt and h ⅛ nid met 
Sodium and potassium compounds n.e.s.: 
r o o ⁵ðÜð].ẽ ⁵ð”U ö mwnm md 
Caustic potash, sodic and potassic peroxide s 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly workeedadddd ee ee 
Worked- ol ee eee eee eee uel 550 
Dolomite, chiefly refractory grade d- 
Gravel and crushed roceenmme. 
Limestone (except dimension -__._-.----------------------------------- 
Quartz and quartzite 
Sand, excluding metal bearing 
Tale, steatite, soapstone, and pyrophyllite_..._..........--2 Lee 
Other nonmetals n. e. s.: 


Slag, dross and similar waste, not metal bearing 
Building materials of asphalt, asbestos and fiber cement, and unfired non- 
merh ³o¹wmw k- ee AIL eue 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural__________._-. L2 LL LLL LLL LLL LL LLL LLL 222 LLL LL l2 2-2 
Carbon black and gas carbootennunnnnununun cc LL LL eee 


Coke and semicokkõkõaaasass 
ä 

J ⁵ðV2A A ME tS thousand 42-gallon barrels. . 

Partly PORNO Nc ͥ ⁰¶yꝗqdſd A a aE . 
Refinery products: 

Aviation gasoline... ... 2... 22-2 LLL LLL „„ do.... 

Motor gg elinnsseseseseseses‚e‚e‚e‚‚‚f 8 do 

M õĩ ³ /d eee gg ⁊ y A do 

%% ſ ² qDkͥ m ee y Ea do 

Distillate fael oill ] y mt d rr do 

dual fuel eff. uec O... 

Fl ⁰⁰m:mn y a a ila do- 

Other, bitumen and other residues do- 

!ööÜ ü eT, e dA e OM ON ³»¹ .. do 


Exports of mineral commodities—Continued 


1969 


9,279 
284 
1,264 


179,263 


5,861 
34 
11,940 
206 


202 
519 


10,974 


19,016 


1970 


20,143 


1 Table includes West Malaysia, Sarawak, and Sabah. Previous publication of exports of mineral commodities 


was solely for West Malaysia. 
? Less than 14 unit. 


Table 3.—Malaysia: 1 
(Metric tons unless otherwise specified) 


Imports of mineral commodities 


Commodity 1969 1970 
METALS 
Aluminum: 
Oxide and hydroxidedd̃dll 2,712 3,281 
Metal and alloys, all forms. ______________.___-__-_---__--_-_____----_--- 4,964 11,797 
Chrome, oxide and hydroxides. |... 2.222 clc ccc LLL LLL LL LLL 2s eee 44 65 
Cobalt, oxide and hydroxides. . 2222222222222 LLL LL LLL eee 1 8 
Copper: 
Ore and concentrate. |... 222222222 LLL LL LLL LL css eee 56 264 
Metal and alloys, all form 2,866 4,137 
Iron and steel: 
Iron and steel ↄ Ü ³ ! ! ! ns t Deu ͥ ſ Dd UK qu am Qul LE eae 4,048 3,422 
Pig iron including east iron 12 23 
Sponge iron, powder and sho 97 254 
Ferroalloys: 
Ferromanganese_________.____-__-_.__._____________ eee 509 579 
thor cea Be eh iom il Ar Lue v ĩͤ K EN Oe 303 950 
Steel, primary form „„ 575 879 


See footnote at end of table. 
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Table 3.—Malaysia: 1 


(Metric tons unless otherwise specified) 


Commodity 


MET ALS—Continued 
Iron and steel—Continued 
Semimanufactures: 
Bars, rods, angles, shapes, and sectionnnsss 
Universals, plates and sheet. 
Hoop and strip- -crre cds ene See a es es Ses SS So eee ede 
Rails and eee i ß Ane dee cL 


Tubes, pipes, and fitting 
Castings and forgings, rouge 
Lead: 
Ore and concentrate. ------------------------------------------------- 
Ond SIMON fer a HAN d Rh Tee Lae Ee 
Metal including alloys, all form n 
Magnesium metal including alloys, unwrought-_..----------------------------- 
Manganese: 
Ore and ‘concentrates n 


Molybdenum metal including alloys, all form 
Nickel metal including alloys, unwrought and semimanufactures 
Bec t m metals including alloy troy ounan: a 
DG OP see i et E p ñ 0...- 


Ore 

Metal including alloys, all form o 
Titanium oxides 
Zinc: 


Metal including alloys, all form „„ 
Other: 
Ash and residue containing nonferrous metals 
Metals including alloys, all forms: 
M etalloids c omnee sau LL eL e a ee é 
Alkali, alkaline earth and rare-earth metals 
Piepen men Aro ee eee c rite 
NONMETALS 
Abrasives, natural n.e.s.: Pumice, emery, corundum, etc__.____.__.__---------- 
Asbestos 


Boron materials: 
Crude natural borates______________________________ -______ eee 
Oxide und / ³˙Ü¹¹¹•⁰¹Ü¹i¹TuàuTỹXTQLWâm. yd y ⁵ ee I LUAM LIE 


Clays and products: 
Crude: 
Bentonite jj ³¹¹wd ]7ð ] NT PREISE 1 tea OE ĩ . AMS Tey 
China (Kaolin) ↄ?»Aſdſ ²˙ V ⁰ 60 ht ͥðꝗ y ieri LC ws ay ik fd 


Products: 
Hefraectory oo le Sh ls 
Nor m ³ðA6WAA. ð fumktßk ß so oe! 
Diamond, gem not set or strung. gg value, thousands. . 
Diatomite and other infusorial eart s 
FÄ Äͥã ³ĩ⁰Üwͥ ͥ ⁰ͥud́ſddͥ h⁰ddddddſſſ ͥ⁰ͥ⁰ͥãyd ſdyddddſ tus Mrs ʒ EA t had 
Fertilizer materials: 
Crude: 
%% ̃ ² ] ²³ SS Sea ĩ é 8 
Fl ſhull lll ⁰⁰ 
:::: ⁵ð E ⁰⁰ꝙß y km mx 8 


Niro ðA.i ⅛ðL 
Phosphatic: 

Thomas (basic) slag... 2562525 ]ꝛ -m ur et soecoteecee asks 

ther NT ah a sealer ce n 8 


Annon. J) ⁰ↄV T d 88 
Graphite, natural. ð ³ ⁰ſͥſ ⁵ð K y yy y Er iss 
Gypsum and plasters 
/// ⁵⅛ð§Uſ TEMERE /d ⁰⁰yd y MR SM 
F ùÜ⁰i (ſſ du ꝓæ˙xBlꝛ¼¼¼¼¼¼¼¼¼¼¼¼¼¼¼¼!.... eee eee 
Pigments, mineral: 

Natural ere 

Iron OXIGCS ⁰o¹iw¹¹1qqq oð¹w¼m²mo y vy ELE 


See footnote at end of table. 


Imports of mineral commodities—Continued 


1969 


66 

84, 152 
490 
27,289 


16,097 


563 


1970 


564 


Table 3.—Malaysia: 1 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


, Commodity 1969 1970 
NONMET ALS—Continued 
Precious and semiprecious stones, except diamond: 
Natural e ße d uu ee D de D AM LE LU E value.. $44,516 $224 , 088 
“Manulactured seco) oe sees heel ⁰ 8 do.... $3,7 32 32, or 
GIG ANG bring: a ³ ³ add ĩͤ E LL. 122 , 743 95,504 
Sodium and potassium compounds n.e.s.: 
UICC sodá ß ß . LN A E 8,962 5,486 
Caustic potash, sodic and potassic peroxideee s 636 684 
Stone, sand and gravel: 
Dimension stone, crude and worked 1,733 2,149 
Dolomite, chiefly refractory grade 98 288 
Gravel and crushed rodck«kk44 8,671 2,206 
Limestone (except dimension)...............-........... 2 22.2.2 .-222.2.-- 1,934 1,711 
Quartz ddẽ ddddsiſdl y tee ee eee UE 4 501 
Sand excluding we, ee eee oe eee ccs 3,081 4,307 
Sulfur: 
Elemental, all fofrm „„ 5,620 10,824 
Sulfur dioxide. ---.-------------------------- e er ĩðVI! ?. 345 
Ai. ⁵ 8 625 385 
Other nonmetals; n ⁰ = iet 3,597 3,749 
C!öõĩõĩ7?17ã dy 0 : v d Sn NM NEHME 23,913 26,810 
Slag, dross and similar waste, not metal bearing 110 4 
Oxides and hydroxides of magnesium, strontium, and bariu mm 19 14 
Building materials of asphalt, asbestos, and fiber cement and unfired metals 
Jõĩ6’b «⁵u? y ³ . . y. y LAN et EOS 12,295 14, 441 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural........ 2222222222 LLL LL LL L2 LL L222 222222222 1,610 3,577 
ie, ha . eg aum en A tel ates 4,357 4,266 
Coal, coke, and briquets: 
Anthracite and bituminous coaaaalnnnnnnsn 17,009 12,414 
Lignite and lignite briquets. 2 22222222222 c ~~ LLL LLL 222 ee 100 
Coke and semicoke. |... 2. „„ 6,608 12,076 
Petroleum: 
CIUde 2 Ss Bh ee un Se ut ecu nuo thousand 42-gallon barrels. . 69,527 70,816 
Partly refined oe... 330 ) a 88 do 325 355 
Refinery products: 
Wiens rr... tes eGo eee do 22 8 
Motor gasoline kk „é do 1,095 1,291 
7%%%ͤÜ1⁵Üũ oe eee es re eh E do- 660 575 
11111 ³˙“]ͤ ſ ci d m LUE Ld do- 285 484 
Distillate fuel oil.. ...... es do.... 9,842 5,478 
Residual fuel oll „„ do.... 280 875 
Fl meu ei cee Se E he UN do.... 180 1,124 
Mineral jelly and wax............ 2. 2-2 Ll l2 cL 2222 c 222222222 do.... 41 30 
Other: 
Nonlubricating oils___...____._____._______.___________- do.... 51 103 
Petroleum cokaaaaa do- 4 18 
Bitumen and other residues do 96 98 
770 ee Se ee he ee do.... 6,556 9,658 


! Table includes West Malaysia, Sarawak, and Sabah. Previous publication of imports of mineral commodities 


was solely for West Malaysia. 


COMMODITY REVIEW 


METALS 


Aluminum and Bauxite.—Contrary to ex- 
pectations, output of bauxite declined 15 
percent from that of 1970. The opening of 
a third mine in 1970 and a fourth in 1971 
had been expected to result in a substantial 
increase in production. The mine which 
opened in 1970, a small operation situated 
at Johore Kimm Kimm, employs a work 
force of about 60 and has a production 
capacity of about 4,000 tons per month. 

The mine which opened in 1971 is oper- 
ated by Ramunia Bauxite. It is expected 
to employ 200 to 300 workers on two shifts. 


The company, in operation since 1952, is 
Malaysia's second largest producer of baux- 
ite, with an output of 370,000 tons in 1970, 
all of which was shipped to Japan. 


South East Bauxite, established about 
30 years ago as a subsidiary of Alcan 
Aluminum Ltd. of Canada, produced about 
730,000 tons in 1970 for buyers in Japan 
and Canada. 


Copper.—Full production at the Mamut 
copper mine in Sabah is expected in 1973 
instead of 1972, as previously reported. The 
Mamut mine is owned by Overseas Mineral 
Resources Development Co., Ltd., which is 
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owned by a consortium of eight Japanese 
smelting companies (51 percent) and Ma- 
laysian shareholders (49 percent). Ore re- 
serves are estimated to be 122 million tons 
containing 0.6 to 0.8 percent copper. 

Iron Ore.—Two large iron mines in Ma- 
laysia were shut down in 1970, one in 
October and the other in December, be- 
cause of depletion of ore reserves. The two 
mines, Rompin in Pahang and Dungun in 
Trengganu, accounted for 83 percent of 
Malaysia's total output of 4.5 million tons 
in 1970. All exports of iron ore during 
1970, valued at $34.9 million were bought 
by Japan. 

Iron and Steel.—Malayawata Steel Berhad, 
Malaysia's only steel producer, announced 
plans for installation of an electrolytic tin 
plate line for the production of hoops and 
cold formed light gage sections, in collabo- 
ration with United States Steel Corp. The 
capacity of the Malayawata plant is 120,000 
tons per year made from a pig iron reduced 
from local ores with charcoal made from 
rubber trees. 


India's Mukand Iron and Steel is partici- 
pating with Malaysian private sector inter- 
ests in setting up an alloy steel foundry 
in Kuala Lumpur with an initial capacity 
of 2,160 tons per year of steel castings. A 
joint company, Jaya Jeewan Sendiran 
Berhad, has announced plans for construc- 
tion in 1972, with first production expected 
in 1973. 


Tin.—The Malaysian tin industry, the 
world’s largest, had another good year in 
1971. Production of tin in concentrates was 
second only to 1968 in post-World War II 
output. Prices rose steadily throughout the 
year on the London Metal Market, from 
about £1,440 to almost £1,500 per metric 
ton. At yearend 1970, 1,084 mines were in 
operation, of which 61 operations employed 
dredges, 979 were gravel-pump operations, 
and 44 used other extraction methods. 
About 32 percent of Malaysian tin is ex- 
tracted by dredging, 55 percent by gravel 
pumping, and 13 percent by other mining 
methods. 


The Selangor Dredging Company signed 
a contract with F. W. Payne and Sons 
to build a second dredge for its property 
in the State of Selangor. The dredge will be 
one of the largest in Malaysia; it will be 
capable of digging 864,000 cubic yards per 
month to a maximum depth of 150 feet. 
It will have an overall length of 700 feet; 
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the pontoon will be 328 feet by 96 feet 
and have a dry weight displacement of 
5,500 tons. The 24cubic-foot buckets will 
turn over 36 buckets per minute. The treat- 
ment plant will be equipped with IHC- 
Cleaveland Circular Jigs. The estimated 
cost of the dredge is $3.8 million. 

Pacific Tin Consolidated Corporation, the 
only U.S.—based company mining tin in 
Malaysia, operated three bucketline dredges 
in 1971. The year's results from dredging 
and gravel-pump operations are summarized 
as follows: 


1970 1971 
Cubic yards (dredges and 
gravel- pumps) 11,175,500 9, 288, 000 
Pounds of tin recovered . 2, 363, 572 2, 397, 194 


Source: Pacific Tin Consolidated Corp., 1971 


Annual Report. 

Tin ore reserves on company land in 
Malaysia as of December 31, 1971, were as 
follows: 


Estimated Pounds Pounds of 
cubic yards of tin tin per 
cubic yard 
Dredging 
ground.... 80,993,000 18,339,000 0.23 
Gravel pump 
ground.... 12,152,000 3,025,000 .25 
Total. 93,145,000 21,364,000 .28 


Source: Pacific Tin Consolidated Corp., 1971 


Annual Report. 


MINERAL FUELS 


Natural Gas.—Sarawak Shell is planning 
to build a liquefied natural gas (LNG) 
plant that will cost about $1,000 million, or 
about twice as much as Brunei’s LNG 
plant which is reportedly the largest in 
the world. The gas deposits are 80 to 120 
miles offshore from Bintulu in Sarawak's 
fourth division. Capacity of the LNG plant 
would be 6 to 7 million tons per year. 

Petroleum.—The State of Sarawak is 
Malaysia’s only oil producing area. Sarawak 
Shell Berhad holds the producing con- 
cession. Early in 1971, the company an- 
nounced that its oil production would in- 
crease from 50,000 barrels per day to 70,000 
barrels per day later in the year. Of the 
50,000 barrels per day, only 600 barrels per 
day comes from land wells; the remainder 
comes from offshore wells that started to 
produce in 1968. 

A Japanese oil company, Sabah Teiseki 
Oil Co. Ltd., a subsidiary of Teikoku Oil 
Company of Japan, has agreed to spend 
several million dollars prospecting its 7,500- 
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square-mile concession off the east coast of 
Sabah. Three holes drilled by Sabah Tei- 
seki, Sibuko Bay 1, 2, and 3, in this con- 
cession in 1970 were dry and abandoned. 

Esso Exploration has active programs on 
a 28,/00-square-mile concession off the east 
coast of West Malaysia and on concessions 
totaling 6,100 square miles offshore Sabah. 
Two drilling rigs were active at yearend 
1971. 

Although complete statistics on explora- 
tory drilling in 1970 are not available, four 
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companies reported 14 wells completed 
during the year and two more in progress. 

Sarawak Shell Oilfields, Ltd., used from 
one to three rigs during 1970 and is be- 
lieved to have completed more than 20 
wells. 

Shell Refining Company Berhad an- 
nounced plans for construction in 1972 of 
a second oil refinery complex on Malaysia’s 
west coast, at Port Dickson, to cost an 
estimated $27 million. 


Exploratory wells in Malaysia, 1970 1 


Location Comple- Total 
Company Well tiondate depth Remarks 
North East (month (feet) 
latitude longitude and day) 
Aquitaine Petroleum Gem Reef-1 534077  1199?08'02" 9/1 11,119 Drilled and abandoned. 
Co. (SE Asia). Benrinnes-1 550477  118?44'30" 11/8 9, 96 Do. 
Magpie W-1 547407 11859257 12/2 5,101 Do. 
Conoco of Malaysia... Duyong-1 4959'08"^  105?13'37^ 10/15 9,942 Do. 
Penyu-1 3051744“ 104°12'53” 7/6 8,821 Do. 
Esso Exploration Bintang-1 6534720“ 1038°15'80” 1/11 980 Do. 
Malaysia Inc. Bintang-2 6?33/14" 108°14'49” 3/19 6,610 Do. 
Bintang-3 6°80'50” 1038°18/23” 4/21 6,224 Do. 
Sepat-1 6?21'58"  1039?50'39^ 5/28 5,955 Do. 
Bujang-1 5597597 104°01'46” 1/24 5,675 Do. 
Belumut-1 5?81'40" 105387187 12/14 4,675 Do. 
Belumut-2 530/56“ 10539467 NA 5,088 Logging 51 total depth 
on 1 è 
Tok-Bidan-1 6257347 1023927“ NA NA wey | at 7,790 feet on 
Sabah Teiseki Oil Sibuko Bay-1  4?12'08"  118?42'42" 7/30 NA Drilled and abandoned. 
Co. Ltd. Sibuko Bay-2  4?10'48^  118?07/31" 10/5 NA Do. 
Sibuko Bay-3  4?18'53"  1189?06'20" NA NA Do. 


NA Not available. 


1 Complete except for Sarawak Shell Ltd. wells. 


Source: The American Association of Petroleum Geologists Bulletin, September 1971. 


The Mineral Industry of Mexico 


By Burton E. Ashley 


The mining industry in Mexico during 
1971 was slack compared with the previous 
year. Part of the slowdown was attributed 
to the change in the Presidential Adminis- 
tration and part to the general world eco- 
nomic situation. While preliminary figures 
indicate a growth in the gross national 
product, the share which mining contrib- 
uted declined from 1.86 percent in 1970 to 
1.52 percent in 1971.2 The labor force in 
mining numbered an estimated 111,000 
persons, a gain from 3.10 percent of the 
total labor force in 1970 to 3.14 percent in 
1971. 

Foreign trade in minerals by value, as a 
measure of total foreign trade, declined in 
respect to imports but exports increased. 

In terms of value of total mineral ex- 
ports, metallic minerals contributed 61 per- 
cent and nonmetallic minerals 39 percent. 
These figures show a lower percentage of 
metallic mineral exports and a higher per- 
centage of nonmetallic mineral exports in 
comparison to 1970. 

As for 1971 mineral imports, 47 percent 
was attributed to metallic minerals and 53 
percent to nonmetallics. Comparative fig- 
ures for 1970 for metallic and nonmetallic 
mineral imports were 61 percent and 39 
percent, respectively. 


Mexican steel output, which may be a 
measure of a country's economic strength, 
declined by about 2 percent compared 
with 1970 output, the first such drop since 
World War II. Production of pig iron and 
sponge iron registered gains of 2 percent 
and 10 percent, respectively. 


Because of the unfavorable economic 
conditions in Mexico during much of 1971, 
industrial activities which traditionally use 
steel were reduced which resulted in a de- 
cine of nearly 5 percent in apparent con- 
sumption. Apparent consumption in 1970 
was slightly more than 4 million tons com- 
pared with 3.8 million tons in 1971. 


The interruption in steel production and 
consumption was not expected to persist. 
It was estimated that in 1975 consumption 
would be on the order of 5 million tons 
per year, with production capacity at 8 
million tons; consumption in 1980 was ex- 
pected to increase to 10 million tons, with 
a productive target of more than 12 mil- 
lion tons. 

Mexican expertise in steel making ad- 
vanced to the point where technology was 
exported to various countries in Latin 
America. Cooperation was given in a num- 
ber of phases of the industry including in- 
stallation of an integrated steel mill, 
sponge iron plant, and a galvanizing line. 

In line with Mexico's future increase in 
iron and steel output, the Secretary of the 
Treasury formed an organization to in- 
clude all iron and steel firms which might 
be interested in increased exports; it was 
also intended to encourage cooperation be- 
tween the private and governmentally con- 
trolled companies in the industry. 

Mexican Government policy to encour- 
age the mining industry was illustrated in 
a number of ways. Because of depressed 
world silver prices, and as an aid to small 
and medium silver miners in particular, 
silver was exempted from the production 
and export tax. 

In conformity with Mexico's policy of 
encouraging mineral exports of the highest 
possible grade, plans were announced by a 
number of companies to increase, and start, 
domestic production of hydrofluoric acid. 
Most of the acid would be for export to 
the United States as well as to other coun- 
tries. Mexico should benefit considerably 
in foreign exchange gains, as hydrofluoric 
acid was priced about 7 times higher than 


1 Physical scientist, Division of Nonferrous Met- 
als. 

2 Anuario Estadistico de la Mineria Mexicana 
1971. Consejo de Recursos Naturales No Renova- 
bles. Mexico, D.F., 1972, p. 23. 
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fluorite; in addition, Mexico does not tax 
exports of hydrofluoric acid and such im- 
ports enter the United States free of duty. 
Fluorite from Mexico is liable for export 
tax, and U.S. imports are dutiable. 

At yearend 1971 the President signed a 
bill to create the National Institute of Nu- 
clear Energy (NINE). The Institute was 
to replace the Nationa] Commission of Nu- 
clear Energy (CNEN) which had func- 
tioned since January 1, 1956. NINE would 
utilize the trained personnel from the old 
Commission, its research programs, labora- 
tories and all facilities which had been 
built. The new policy of the Institute was 
"for the development of nuclear science 
and technology, oriented principally to- 
wards the processing of nuclear fuels for 
use in reactors for electrical power genera- 
tion.“ 

The draft legislation that created NINE 
charges the Institute with the control of 
imports of radioactive material and nu- 
clear fuel and of exports of such fuel as 
may be made. 

The Governing Board, the Director Gen- 
eral, Deputy Director, and key departmen- 
tal chiefs were to be appointed by the 
Presidency. The Governing Board was to 
be made up of the Secretaries of selected 
departments as well as the Directors Gen- 
eral of some of the independant entities of 
the Government. 

A bibliography was published by 
CNEN 3 listing its publications for the pe- 
riod October 1968 to September 1970. En- 
tries were listed by consecutive numbers, 
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by author, and by subject matter. The vol- 
ume may be obtained from Biblioteca de 
Consulta, Comisión Nacional de Energia 
Nuclear, Insurgentes Sur 1188, 5th Piso, 
Mexico 18, D.F. 

The National Council of Science and 
Technology (CONACYT) became the suc- 
cessor to the National Institute of Scien- 
tific Research. CONACYT's commitment 
was to be the instrument of national sci- 
ence policy. Its general aim was to reduce 
the need for the import of technology into 
Mexico, thereby avoiding the need for for- 
eign technica] assistance and royalty pay- 
ments for imported technology. Part of the 
program was to coordinate scientific and 
technical efforts and promote cooperation 
among the national institutions working in 
the field. 

In order to increase the numbers of 
technically qualified people in Mexico ex- 
change agreements were completed with 
various countries. Mexican trainees were in 
Japan studying ore dressing and metal- 
lurgy, industrial ceramics, cement, and 
oceanography. Besides the 90 or so train- 
ees in Japan, negotiations for exchange 
programs were in progress with about 20 
other countries. 

On the question of national problems, 
one of CONACYT’s assigned priorities was 
the development of arid zones, including 
natural resource prospecting. 

If CONACYT's program can be carried 
out successfully, Mexico should realize its 
long-range policy of achieving independ- 
ence from foreign technology. 


PRODUCTION 


Of 18 selected metallic minerals pro- 
duced in 1971 declines were registered in 
10, in terms of volume, compared with 
1970 output. The only high-volume metal- 
lic mineral gainers were iron ore, 8 per- 
cent, and copper, 4 percent. Higher gains 
were recorded in the metallic minerals 
produced in lower volume such as, tung- 
sten, 42 percent; arsenic, 26 percent; and 
mercury, 17 percent. 

A volume loss of 24 percent was sus- 
tained in gold and 14 percent in silver 
production. Lead output declined 11 per- 
cent and zinc was about even but slightly 
below the production level of 1970. 


Of 20 nonmetallic minerals (excluding 
coal), 13 registered production gains, on a 
volume basis, compared with 1970 output. 
Fluorite output at 1.2 million tons gained 
2l percent over the previous years' produc- 
tion. Production of siliceous materials and 
phosphorite rose ll percent and 25 per- 
cent, respectively. Sulfur output was down 
by 17 percent. 

Production of coal ore“ (which requires 
washing to obtain a 65-to 80-percent usa- 
ble product) at 3.6 million tons was 20 
percent higher than production in 1970. 


3 Comisión Nacional de Energía Nuclear (Na- 
tional Commission on Nuclear Energy). Indice de 
Publicaciones (301-350), No. 370, BIB-5, April 
1971, 31 pp. 
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All of this coal was from the State of Coa- 
huila. 
Table 2 lists the States which produced 


Table 1.—Mexico: 


(Metric tons unless otherwise specified) 


Commodity ! 1969 
METALS 
Aluminum, primar Dv 32,3883 
Antimony: 
Mine output, metal content 3,225 
Metal (in mixed e cde ede ee eee te eee 1,028 
Arsenic, white 3... cce cock eee econ ota ctcek cute d udmDEeE ates eo a ae 7,983 
Bismuth, content of exported concentrates, bullion and refined metal 606 
Cadmium: 
Mine output, metal content._.........---.-------.--------------- 1,579 
Metal, refined «2262s ck coi suececundeawesuemaemecebm wake eripe 210 
Copper: 
Mine output, metal eonten et 66,167 
Electrolytic solution hkk r 80 
Precipitate, metal eontent 22222 2 LLL LLL LL ee r 75 
Metal: 
PF Gescecs ³⁰ Am ³ ͤ⏑nͥ ³ uc Eu C a LUE 64, 877 
Renod soso ] ò NUui n ³ ] md 56, 589 
Gold: 
Mine output, metal eon tent troy ounces... 180,599 
Metal, ene... ele do.... 169,168 
Iron and steel: 
Iron ore: 
Gross weigtttt kk thousand tons 8,495 
Metal contentr kk «„k«1õöii do „097 
Pig iron and sponge iron do * 2,098 
Fh ³ðVLU ³o0mA. ⁰⁰t 8 do r 58 
Crude steel, ceno Due erts eue y E do.... 3,470 
i i 1 semim anufaeture s „ do.... 72,844 
Mine output, metal content___.._.------------------------------- 170,894 
Smelter (in refined mixed bars)..................................- 162,687 
Manganese ore: 
h ee ees dy oL UL LL URL M 143,564 
Metal content... 2. c2 csi elt eee ee UE ee 888 60,136 
Mercury, mine output, metal content_----------------- 76-pound flasks.. 22, 500 
Molybdenum, mine output, metal content_---------------------------- 202 
Nickel, mine output, metal content._....-..----.-.--------.------..-- 35 
Selenium: 
Mine output, metal content_____..-----..------------------------ 198 
C AA. ⁊ͤ ⁰⁰¼::t LLL dU Ed xL 30 
Silver: 
Mine output, metal content thousand troy ounces.. 42,904 
M Metallurgical products, metal content.---------------------- do 41,699 
in: 
Mine output, metal content____.....-.----------------- long tons 490 
Serre i ðhdßßd ĩ¾ ek ue nescis me do- 139 
3 mine output, metal contentt˖tl!zzz . 289 
ine: 
Mine output, metal content kk. 258 ,875 
Smelter primary oce men esee fo GGêôaůjs A oes sci 80, 265 
NONMETALS 
JV00000ͤ ↄ SU . cec cL LE 
ö ] ² UM ⁵6»'; y mk ⁵⁵ cena 176,921 
Cement, hydraulic... e e RE thousand tons.. 6,7 
lays: 
Bentonite ss... ß d LL eee LI E 46,017 
i, , e e . aa 21, 401 
e PO ee nt ß S MEE 89,732 
rr oe ³˙ w ⁰⁰ydvu yd 101,740 
DD ⁵ĩ˙¹ ste eel ene aa neas ues Cu Lu Ede 11,175 
FKeldBDHE.. . . ru Ld eeu UL d Ee 83 , 493 
Fertilizer materials: 
Crude, phosphate roch 82,574 
Manufactured: 
Nitrogenous, gross weight___.__-.--_---------- thousand tons 1,149 
Phosphatic, gross weight____...-.-.--.---------------- do.... 389 
Mixed, gross weight. ___....._-----------.------------ do- 271 
Fluorspar, all grades „„j⁶ 988,30 
Sort ðͤ ͥ⁰⁰ mh. yd AQN EM mE AE UE Bc mde 42,920 
Gypsum and anhydrite, crude. ........................ thousand tons 1,219 
pueros sc —— TL ˙mm,.; ·Adddddddddddſſſ ⁰ y RS 222 
Mies; ,...... m 594 


See footnotes at end of table. 


Production of mineral commodities 


1970 


83, 955 


59,609 
58,676 


198,241 
191,457 


4,854 
2.612 
2.261 

15 


8,881 
2,819 


176,597 
171,007 


273,914 
609 

30, 256 
141 

44 


126 
e 19 


42,836 
41 , 493 


525 
525 
288 


266 , 400 
80 , 662 


126 

319 ,092 
7,267 
65,012 
24,197 
18,548 
106,704 


22,795 
85, 745 


46, 726 


569 


the greatest percent, by volume, of selected 
mineral commodities in 1971. 


1971 v 


61,936 
52,577 


150,915 
147, 089 


156,852 
151,471 


264,972 
77,862 
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Table 1.—Mexico: 
(Metric tons unless otherwise specified) 


Production of mineral commodities—Continued 


Commodity ! 1969 1970 1971 » 
NON METALS Continued 
FFII... ³ ꝛ¹-ꝛy h — 0, 130 12,307 11,146 
Salt, all types: 2: uoo k y Eee EE thousand tons..  r 1$ ,890 : 4,860 
one sand and gravel: | 
Calcite, common. —^^(^^—^—€—————————— 4,341 4,678 7.707 
Dolomite l -c-o 2 ˙ yy dace Mu eas 475,029 474, 468 453,362 
III! ec ss aeaaea EESAN ERES thousand tons 1,988 s 8,001 
lll d ⁵⁵⁰ d A 8 12, 036 12,187 8,862 
Quartz, quartzite and glass sandte ü— n ü 281,881 355,862 393, 350 
Cobblestone K N R Scr 444444444 N : 831 
Strontium minerals. 2-222202: 240039 e ene ERES A. Ac sc iesu 18,077 25, 409 85,068 
Sulfur, elemental: 
Frasch process----------------------------------- thousand tons 1,631 1,296 1,091 
Other native mined..___..-------------------------------- do.... 27 24 28 
Byproduct from natural gas. .............................. do- 5 60 
Sulfates, natural sodium. -------------------------------------------- 111,838 130,574 182,615 
Talc and related materials, tale 1,333 : , 114 
/ ⁰mnMAqdſgꝗd·ũdõũdddddd HO sue 4,567 7,012 8,224 
MINERAL FUELS AND RELATED MATERIALS 
CM Pfanne y ETE dE thousand tons 2,458 2,959 8,353 
oke: 
Metallurgical....-.-.-.--.---.--..----.-----.-~----------- do.... 1,141 1,300 1,589 
.......oṽĩ.ſũ ͥ eme eae ³ . LL do... 9 NA NA 
as: 
. rr siune tanaoa million cubic feet. 6,457 NA NA 
atura 
Gross production do-. 609,056 665,026 633,416 
Marketable production................................ do- 417,085 481, 106 478, 552 
Petroleum: 
PEPPPff A ͤ thousand 42-gallon barrels.. 149,661 156, 530 155,912 
Refinery products: 
Aviation gasoline__...........------------------------ do- 551 498 520 
Ohre n He Ren c UeEe aaa do.... 46,078 51,183 52,100 
Jet deris ———————Á— ——————— n do.... 2,681 8,086 ,265 
, e c occ o om eo eee eee eevee do... 11,575 11.348 11. 556 
Distillate rr d aA do.... 27,581 30, 408 30, 195 
Residual euer 2 Lee Aree ese rec do 48,135 ,640 45,951 
Lubricant 22455222532 coe seeder tori do.... 1,423 1,977 1,995 
0105 PE o-..- 23,829 25,440 26,550 
Refinery fuel and loss ends. o..-. 12,072 11, 668 11,635 
TOU o2 220m ³ . E EsdE ume ECCE do- 168,925 183,238 183,767 
e Estimate. P Preliminary. r Revised. NA Not available. 


1 In addition to the commodities listed, carbon black, lime, and a variety of crude construction materials are 
also produced, but output is not reported, and available information is inadequate to make reliable estimates 


of output levels. 


? Calculated white arsenic equivalent of metallic arsenic content of products reported. 


3 For export. 


* Calculated on the basis of ore containing 60 percent iron, from reported metal content of mine production. 


5 Estimate calculated from reported metal content of mine production. 
¢ Excluding that for cement production. 


Table 2.—Percentage of total national 


production by State 
(By volume) 


Percent 
Commodity State of total 
national 
output 
Metallic minerals: 
S Durango 27 
Silver Chihuahua 28 
TCT 4090 ! 63 
Copper Sonora 54 
Zinne Chihuahua 54 
Iron ore 488 ond oe 46 
Manganese.... Hidalgo 91 
Nonmetallic 
minerals: 
Sulfur Vera Cruz 97 
Fluor ite San Luis Potosi 31 
DS 2405.55 Coahuilaa 31 
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TRADE 


Export trade in minerals during 1970 
was valued at $195.0 million and mineral 
imports at $116.2 million, resulting in a 
favorable balance of mineral trade of $78.8 
million.“ Metallic minerals valued at 
$134.2 million accounted for 68.8 percent 
of the value of mineral exports, and non- 
metallics valued at $60.8 million accounted 
for the remaining 31.2 percent. The com- 
bined export value of five metallic miner- 
als contributed 84 percent of total value, 
as follows: Zinc, 26 percent; silver, 23 per- 
cent; lead, 20 percent; mercury, 9 percent, 
and copper, 6 percent. Of the nonmetallic 
mineral exports, fluorite accounted for 47 
percent of the total value and sulfur for 
27 percent. 

Mineral imports in 1970 were valued at 
$116.2 million, made up of $70.3 million 
in metallic minerals and $45.9 million in 
nonmetallics. Chief imports of metallic 
minerals by value were of iron in various 
forms, but mainly of scrap, 68 percent, and 
tin, 11 percent. The most valuable of non- 
metallic imports contributing to the total 
were coke, 29 percent; asbestos, 20 percent, 
and phosphates, 14 percent. 

Nearly 54 percent of mineral exports, by 
value, went to the United States, and 
nearly 85 percent of such imports came 
from the United States. 

In 1971 estimated value of mineral com- 
modity exports amounted to $203.4 mil- 
lion, and imports were valued at $99.5 


million, giving Mexico a favorable balance 
of mineral trade of $103.9 million.5 

Of metallic mineral exports, the follow- 
ing five commodities accounted for 85 per- 
cent of the total value: silver, 27 percent; 
zinc, 26 percent; lead, 16 percent; copper, 
9 percent, and mercury, 7 percent. The 
chief exports of nonmetallic minerals, 
which contributed 85 percent of the total 
value were fluorite, 53 percent; sulfur, 20 
percent; and salt, 12 percent. 

Eighty-six percent of the total value of 
metallic mineral imports was supplied by 
iron in various forms (but mostly scrap), 
62 percent; tin, 11 percent; and nickel, 13 
percent. Of nonmetallic mineral imports, 
71 percent by value were supplied by the 
following commodities: Asbestos, 18 per- 
cent; phosphate rock, 15 percent; coke, 14 
percent; talc, 12 percent, and coal, 12 per- 
cent. 


Of the total value of mineral trade in 
1971, 57.3 percent went to the United 
States, and the United States supplied 75.6 
percent of mineral imports to Mexico. 


The following tabulation shows selected 
commodities in mineral trade as a percent- 
age value of total mineral trade for 1970 
and 1971. 


ÓQ! Anuario Estadístico de la Mineria Mexicana 
1970. Consejo de Recursos Naturales No Renova- 
bles. Mexico, D.F., 1971, 112 pp. 

5 Page 133 of work cited in footnote 2. 
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1970 1971 
EXPORTS 
Metals: 

Ze 26 26 
Silver 23 27 
FF 20 16 
Mercur 9 7 
Copper 6 9 
Other 16 15 
Dr / a Z 100 100 

Nonmetals: 
Fluorit 47 53 
Sulfurrrr 27 20 
G0 14 12 
Other, 12 15 
Total... oooh eee oa 100 100 

IMPORTS 
Metals: 

Iron 1 68 1 62 
jp) PRORA 11 11 
Nickel 7 18 
CRG? So ee oe. 14 14 
I/ / AA 100 100 

Nonmetals: 
Asbes tos. 20 18 
// ² A ecu 8 12 
CORB. E 2 rus 29 14 
Phosphates............. 14 15 
ale lu wreluwdu duas 8 12 
Other 26 29 
Total 100 100 


1 Mainly scrap. 


Table 3.—Mexico: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 
METALS 
Aluminum: 
Oxide (alumina).................... 14 1 Mainly to Colombia. 
Metal including alloys, all forms 609 820 Argentina 850; Colombia 3808. 
Antimony: 
Ore and concentrate, metal content 8,528 15,670 United States 15,255. 
R Metal including alloys, all forms 2 167 United States 68; Panama 45; Taiwan 21. 
rsenic: 
Oxide, white 5,360 6,645 Mainly to United States. 
Oxide, black 1,182 327 All to United States. 
Bismuth metal, including alloys, all forms, 
bismuth content 697 698 United States 410; Panama 67. 
Cadmium: 
Concentrate and speiss, metal content 4 2 All to Brazil. 
Flue dust, metal content............ 888 789 All to United States. 
fl!!! ch 8 237 252 United States 190; Netherlands 37; 
Brazil 20. 
Copper: 
Ore and concentrate, metal content... 4,156 536 All to United States. 
Copper sulfate. ...................- 2 199 United States 138; Brazil 61. 
Metal including alloys, all forms 16,031 6,570 Japan 2,798; United States 2,458. 
Gold... acus 8 troy ounces. . „177 2,679 All to United States. 
Iron and steel: 
TE and concentrate, metal content... 24 359 United Kingdom 214; West Germany 48. 
etal: 
8% 950 2,643 Mainly to United States. 
Steel primary forms, ingots 9 115 United States 99; Italy 15. 
ized Semimanufactures 189,818 192,790 United States 166,549. 
ad: 
ore ane concentrate, metal content... 1,802 1,579 All to United States. 
xides: 
Eibe ces doce sescess 89,976 32, 674 Un vcn 13,169; Italy 7,958; Nether- 
an 824. 
Red led 7,071 8,001 United States 5,519; Colombia 789; 


See footnotes at end of table. 
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Table $.—Mexico: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 
METALS—Continued 
Lead—Continued 
Metal including alloys: 
Antimonial and other bars 11,125 10,036 Netherlands 7,802; Colombia 560. 
Refined bars. .................. 12,968 77,636 ied 7629. 30,661; Italy 23,886; Nether- 
ands 
Semimanufactures. ............. 1,042 1,173 United States 1,103; Canada 50; Vene- 
zuela 
Manganese ore and concentrate, metal 
SS ocolos 88 4,198 24,955 United States 23,874. 
Mercur 76-pound flasks.. 32,141 35,012 Japan s cape 15 United States 8, 209; Nether- 
an 
Molybdenum concentrate, metal content. . 54 (1) NA. 
Nickel, metal including alloys PNE 12 1 All to Colombia. 
Selenium, elemen tall 34 32 Panama 21; France 7. 
Silver metal....... thousand troy ounces.. 27,653 17 , 262 Switzerland 6 „700; United States 5,548. 
Tin metal, semimanufactures. . long tons E 1 Mainly to Costa Rica. 
8 ore and concentrate, metal con- i Xa 
nts: se o OM EE 
ng gsten concentrate, metal content 503 459 United Kingdom 278; United States 159. 
nc: 
Ore and concentrate, metal content... 313,615 326,250 United States 275,439; Japan 46,683. 
Oxide white: s2.02 22 csc sSctecteekece 5,825 5,930 United States 5 700; Colombia 177. 
Sil... 8 5,476 3,249 United States 3, 111; Canada 137. 
Metal, including alloys 
PCC ee oe eee 1,052 986 Argentina 986. 
Unwrought.................... 41,265 38,142 Brazil 16,747; United States 6,800. 
Other metals and metallic residues 875 800 All to United States. 
NONMETALS 
Abrasives, natural: 
e cw ewodwaLRTDEENES 19 21 West Germany 20; United States 1. 
Pumic8. ß 375 95 United States 63; Brazil 32. 
ö§ÜöÖ0CU0²ẽ zo cuc ee uud Le ei 8 11,175 Mainly to Israel. 
Barite and witherite thousand tons 114 117 United States 116; Colombia 1. 
Calcite, optical.............. kilograms. - 7 E 
Cement... 55,782 97,837 United States 84,634; Brazil 12,800. 
Clays and products, crude n. e. s.: 
Benton ite 2,801 32 Guatemala 20; Venezuela 11. 
Fuller's and other earths. ........... 4,475 6,059 Brazil 1,540; Peru 1 479; Colombia 1,195. 
Kaolin (china clay)...........-.-.-- 23 121 West Germany 107; "Venezuela 14. 
Other clays including refractory - - - -- - 105 ER 
Diatomite, infusorial earth, tripoli and 
chalk. ooo eee x 6,371 6,246 Argentina 1,796; Venezuela 794; West 
Germany 600. 
Fëlds pár- oon te ee ee ee ede wen 1 (1) A. 
Fertilizer materials: 
Crude phosphatic..................- 22 ,486 18,182 All to United States. 
Manufactured: 
Nitrogenous, including ammonia 
and urea 20,179 18,891 United States 7,247; Guatemala 4,848. 
Phosphatic. ..................- 61,036 148,741 United States 66,467; Chile 39,616. 
Potassic...................--.- 2, 827 139 All to Guatemala. 
Other including mixed 6,037 6,951 Guatemala 6,041. 
Fluorspar: 
Keie RE 88 313,140 319,347 United States 318,576. 
Metallurgical grade 662,205 600,117 United States 457,896; Canada 137,389. 
5 natur,, emu 89,309 45,696 Mainly to United States. 
ypsum: 
Seudle thousand tons 1,038 1,056 United States 855; Taiwan 77; Japan 50. 
Calcined. cco 21 10 Guatemala 5; El Salvador 2; United States 
I;ĩ; ů c.ſff ð— 888 142 79 All to United States. 
Mica, all forma 48 4 Do 
I %⅛ðZ-uyu ĩðVz⁴i eee ee 620 654 Colombia 27 4; Peru 170; Venezuela 136. 
Precious and semiprecious stones, except 
diamond..............--.- kilograms. . 160 170 Japan 109; Hong Kong 30; Colombia 24. 
! 8 thousand tons 3,582 8,406 Japan 2 372; United States 768. 
Stone, sand and gravel: 
Dimension stonen!kn 25,087 8,867 Mainly to United States. 
Calcite, industrial.................. 744 255 All to Guatemala. 
Crushed rock. ....................- 162 58 All to United States. 
prid and dolomite............- 181 206 Do. 
J 8 37 300 Do. 
Sand and grave ll 14, 736 26,727 Guatemala 26,093; United States 561. 
Strontium minerals 18,066 27,537 All to United States. 
Sulfur, elemental, all forms 
thousand tons 1,158 662 United States 513; United Kingdom 101. 
Talc, soapstone, and pyrophyllite......... 90 16 Mainly to Nicaragua. 
Wollastonite..............--.---------- 1,677 2,078 United States 2,029; Guatemala 49. 


See footnotes at end of table. 
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Table 3.—Mexico: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and natural bitumen 223 159 oe Kingdom 128; Spain 21; Denmark 
Carbon black 36 31 Mainly to Costa Rica. 
Coal and coke........................- ,41 2 All to United States. 
Gas, natural million cubic feet.. 48,754 41,336 Do. 
Petroleum: 
Refinery products: 
Gasoline 
thousand 42-gallon barrels. . 8 10 All to Trinidad and Tobago. 
Distillate fuel oil. ........ do 221 41 United States 10; Japan 
Gas ii!!! e ees do- 1 2 Mainly to People’ 8 Republic of China. 
Residual fuel oil.......... do.... 18,398 18,020 United States 17,354. 
Lubricants. ............- do- 6 1.239 United States 861; Guatemala 201. 
Mineral jelly and waz do.... 5,656 8,911 Mainly to United States. 


NA Not available. 
1 Less than J4 unit. 


Source: Secretaría de Industria y Comercio Dirección General de Estadística. Anuario Estadística del 
Comercio Exterior de los Estados Unidos Mexicanos. 1970, 824 pp.; 1971, 844 pp. 


Table 4.—Mexico: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum: 
Bauxite and concentrate 
Oxide and hydroxide... .............- 
Metal including alloys, all forms 
Antimony metal and alloys, all forms 
kilograms. . 
Arsenic: 
Trioxide, pentosides, and acids 
Metal including alloys, all forms 
Beryllium metal and alloys, all forms 
Bismuth metal alloys, all forms. kilograms. . 
Cadmium metal and alloys, all Torn 
0 


Copper, metal including alloys: 
SSJVCõ ˙ : - LUE 
Unwrou ght 
Semimanufactures 


Gold metal, unworked or partly worked 
troy ounces.. 


Iron and steel: 
Ore and concentrate 


Metal: 
lor RM NEU 
Pig iron, ferroalloys and similar 
materials modd cA EE EE 
Steel primary forms............. 
Semimanufactures 
d: 
G)FGFCG/;Ü¹i AAA tc LEE 


Metal including alloys ss 
Magnesium, metal including alloys, all 
TOT mi... oes ð y y 
Manganese oxide s 
Mercur 76-pound flasks. . 
Molybdenum: 
Ore and concentrate 
Metal including alloys, all forms 
Nickel: 
Matte, speiss and similar materials 
Metal including alloys, all forms 


See footnotes at end of table. 


1969 


18, 886 
12,931 
9,963 


31 


57,157 
204,369 


490, 998 


1970 


25,514 
81,363 
10, 480 


47 


86,748 


184, 525 


721, 698 


192,676 


61 
143 


Principal sources, 1970 


United States 22,771; dam 2,142. 
Mainly from United Sta 


United States 46; Netherlands 1. 


All from United States. 

United States 62; Sweden 3. 

All from United States. 

United States 170; Italy 4; Netherlands 1. 


United States 21; West Germany 3. 


Mainly from United States. 
United States 167; West Germany 157; 
Denmark 63. 
Belgium-Luxembourg 58; Canada 55; 
nited Kingdom 19. 


West Germany 14; United States 2. 

United States 10: United Kingdom 3. 

United States 352; West Germany 301: 
Sweden 100. 


United States 31,958; West Germany 
4,565. ! 


United States 126,705; Brazil 38,814; 
Panama 19,006. 


Mainly from United States. 


United States 5,478; Brazil 539. 

United States 72,221; Venezuela 5,499. 

United States 112,644; Canada 33, 213; 
Japan 20,716. 


All from United States. 
Mainly from United States. 


United States 1,182; Canada 251. 
United States 1,241; Japan 1,101. 
United States 23; Netherlands 9. 


United States 18; Canada 16. 
United States 4. 


Canada 276; United States 200. 
United States 622; Canada 268; 
Germany 60. 


West 
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Table 4.—Mexico: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 
MET ALS—Continued 
Platinum-group metals including alloys, 
all form troy ounces. . 5,705 
Selenium, elemental.......... kilograms. 12 
Silver, metal including alloys.troy ounces.. 27,756 
Tantalum metal, all forms. . kilograms . 8 
3 elemen tall do 579 
idm and concentrate long tons 2 18 
Metal including alloys, all forms 
0...- 654 
Titanium: 
Ore and concentrate 768 
G AAA ee ea 355 
Slag and residues 20,978 
Tungsten, metal including alloys, all forms. 16 
Zinc, metal including alloys, all forms 56 
Zirconium ore and concentrate 2,775 
Other: 
Ore and concentrate not elsewhere 
specified 20 
Ash, einder and other metallurgical 
residues containing nonferrous 
metals, n. ess 92 
Metals and alloys, unwrought n. e.s 307 
NONMET ALS 
Abrasives, natural, n. e. s.: 
Pumice, emery, natural corundum, etc. 929 
Dust and powder of precious and 
semiprecious stones excepi diamond 
ilograms. . T 
Grinding and polishing wheels and 
err ue eden eo adus 118 
Asbestos, crude... ..... 22. 222.2 22.2. 86,820 
Barite and witherite______________.-_-_- 99 
Boron materials, oxide and acid 1,194 
BFH a a 51 
Cement. .----------------------------- 3,076 
Chalk oers d un OE 49 
Clays, crude: 
Fuller's eart nd 278 
Kaolin (china clay)................- 20, 327 
RefractorWWW/ 2.2.2. ---- 108,213 
Other cocus ires 8 788 
CFIyOlLG-.. o oe eee 88 T9 
Diamond 
Gem, not set or strun g carats.. 6,785 
Industrial stones do.... 80,000 
Powder and dust. do.... 205,000 
Disgtomite 226652532 35554 odo 204292535 143 
Feldspar and ne aene syen ite 2,248 
Fertilizer materials 
Crude phoephatis TOCK 2 suce 629, 758 
Manufactured: 
Nitrogenous. .................- 88,383 
Phosphati¢ ..----------------- 14,589 
Potass ic 68,129 
J/////ͤ Je m 7,626 
KIHOPSDAÉP- ces se ene 10 
Graphite, natura]l__._______-_-__--------- 162 
GYPSUM olco enn 88 21,106 
S.. ⁰⁰⁰ dte 105 
Ill 8 8,630 
Magnes ite 12, 964 
Mica, all form 268 
Pigments, mineral ineluding processed iron 
JJJ777§ö§ô—ö? 8 37 
Precious and semiprecious stones, except 
diamond.................- kilograms. . 1,496 


See footnotes at end of table. 


1970 


55 

92 
23,317 
111,424 
806 

21 
12,925 
5,450,000 
0,000 

1 

1,123 
825,001 
32,751 


13, 022 
71, 678 


6,190 
215 
20,301 
58 


5,996 
31,856 


266 
333 
1,231 


Principal sources, 1970 


United States 4,299; France 662; United 
Kingdom 490. 

United States 5; United Kingdom 2. 

United States 34,005. 

All from United States. 

Argentina 811; United States 132. 


United States 2,202; Bolivia 285. 
United Kingdom 74; United States 20. 


United States 446. 


Australia 414; United States 848. 

Mainly from United States. 

All from Canada. 

Mainly from United States. 

United States 74; West Germany 34; 
Belgium-Luxembourg 22. 

Australia 2,138; United States 272. 


Mainly from United States. 


Do. 
United F 278; Belgium-Luxembourg 
23; Japan 5 


United States 570; Netherlands 76. 


West Germany 2; Belgium-Luxembourg 1. 


United States 80; United Kingdom 28; 
West Germany 12. 

Canada 24,857; United States 6,878. 

United States 65; West Germany 80. 

Mainly from United States. 

United States 6 

United States 2, 517; West Germany 530; 
United Kingdom 55. 

United States 54; West Germany 1. 


United States 54; West Germany 87. 
United States 23,057; Czechoslovakia 110. 
United States 109,491; France 1,701. 
United States 804. 

Denmark 26; United States 1. 


United States 5,270; Belgium-Luxembourg 
4,095; Netherlands 1,870 

All from United States. 

United States 210,000; Belgium-Luxem- 
bourg 10,000. 

Mainly from United States. 

United States 1,081; Canada 92. 


United States 785,158; Israel 39,843. 


United States 15,040; Chile 12,558; Costa 
Rica 5,040. 

All from United States. 

Sme States 64,479; West Germany 


,193. 
Chile 6,580; United States 147; Canada 49. 


United States 190; West Germany 25. 

United States 20,251. 

Chile 54; Belgium-Luxembourg 1. 

United States 5,982. 

United States 31,796; Brazil 50; Belgium- 
Luxembourg 8. 

United States 189; Argentina 47; Brazil 20. 


United States 206; West Germany 117. 


France 486; Switzerland 382; United 
States 151. 
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Table 4.—Mexico: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


1970 
163 
623 

14,215 
823 

6,478 
9 


1,184 
182, 474 
259 


80 
966 


67,010 


340,191 


14,618 
8,085 


2,918 


Principal sources, 1970 


United States 150; West Germany 13. 
Mainly from United States. 


United States 14,161. 
Belgium-Luxembourg 299; United States 
291; West Germany 201. 


Italy 5,920; United States 331; Greece 147. 
All from West Germany. 


United States 1,081. 

United States 181,011. 

Switzerland 88; United States 81; West 
Germany 65. 

All from Australia. 

All from United States. 


uc States 64,640; Italy 1,888; Canada 


United States 155; ar 120. 
All from United Sta 

Do. 
NA. 


Mainly from United States. 

United States 153,049. 

United States 339,977; 
123; Canada 89. 

All from United States. 


United States 7,838; Venezuela 246. 


West Germany 


N Antilles 2, 052; United States 


Al fon United States 

Netherlands Antilles 704; Venezuela 700; 
United States 513. 

United States 1,571; Netherlands Antilles 


146. 
Mainly from United States. 
United States 238. 
Mainly from United States. 


Commodity 1969 
NONMETALS— Continued 
Pyrite, unroasted_____.___..._._._____-- 12 
Salt... oe eee Be 814 
Sodium and potassium compounds: 
Caustic oda 1,866 
Potassium hydroxide ------- 777 
Stone, sand and gravel: 
Dimension stone, roughly worked 6,227 
Dolomite, calcined.................- 55 
Gravel, crushed stone and paving 
eh. ie ae et oi 2,606 
SRT cn Sk eiue Lu eee 157, 795 
, . e hastae 73 
Strontium minerals 1 
( ĩͤ K ci et oe EL 831 
Tale, 88 and pyrophyllite: 
777% K 58, 871 
I oz colentes LL DE 257 
Pyrophyllite_........-.- --------- 176 
Vermiculite eee 511 
Other nonmetallic minerals 5 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt... 5 c tl xe Aa 585 
Coal . lign ite 115,232 
7üüͥͤ yi rh ⁵⁰(! 8 541,977 
Gas, hydrocarbon 
Natural gas million cubic feet.. 12, 004 
Natural gas liquids 
thousand 42-gallon barrels. . 7,228 
Petroleum: 
üs cu uode Ees do- (1) 
Refinery products: 
Gasoline do 2,031 
Kerosine do 207 
Distillate fuel oil do 2,014 
Residual fuel oil do 1, 074 
Lubricants. ............- do.... 546 
Mineral jelly and wa do 250 
liebe) oe E do.... 1,262 
Mineral tar and other coal-, petroleum-, 
or gas-derived crude chemicals. ........ 15,610 


Do. 


NA Not available. 
1 Less than 14 unit. 


Source: Secretaría de Industria y Comercio Dirección General de Estadística. Anuario Estadística del 
Comercio Exterior de los Estados Unidos Mexicanos. 1970, 824 pp.; 1971, 844 pp. 


COMMODITY REVIEW 


METALS 


Copper.—With the purchase of a 5l- 
percent interest in Cía. Minera de Cana- 
nea, S.A. de C.V., by Mexican capital, the 
last major mining company in the country 
was Mexicanized under terms which werc 
described as "mutually satisfactory." The 
Anaconda Company retained a 49-percent 
interest in Cananea; Comisión de Fomento 
Minera and Nacional Financiera, S.A., each 
obtained 13 percent, and the remaining 
25-percent participation was distributed in 
varying amounts among private Mexican 
investors, including employees of the com- 
pany. 

With Mexican control, Cananea will no 


longer be obligated to pay the production 
tax on copper and will have better means 
of financing the planned expansion. Cana- 
nea produced over one-half of Mexico's 
copper with output of 37,691 tons in 1970. 
Announced plans called for investment of 
$24 million by the end of 1973, which was 
expected to raise capacity to 65,000 tons 
per year; a further planned investment of 
$100 million could increase capacity to 
140,000 tons per year. 

Expansion plans were supported by esti- 
mated reserves of 825 million tons, averag- 
ing 0.73-percent copper metal.6 


oo Mining. V. 7, No. 11, October 1971, 


p. 
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The legal headquarters of Cananea were 
to be transferred to Mexico City where 
Eduardo Prieto Lopez, Chairman of the 
Board of the Company will assume the ad- 
ditional responsibility as Director General; 
William A. Humphrey was to be Executive 
Vice-President and General Manager head- 
quartered at Cananea.7 

The feasibility study which was done by 
Parsons-Jurden Corp. for Cia Mexicana de 
Cobre, S.A., reportedly recommended that 
La Caridad porphyry copper deposit be 
put into production with the establishment 
of a fully integrated operation.8 

About $300 million would be required 
to develop the open pit mine and infra- 
structure to support a 60,000-ton-per-day 
mill with smelter and electrolytic refinery. 

Proven open pit reserves were deter- 
mined at 700 million tons of ore grading 
between 0.70-and 0.80-percent copper. 

Asarco Mexicana, S.A., started work to 
expand the capacity of its copper smelter 
from 2,000 to 3,500 tons per month. The 
smelter was situated in San Luis Potosí. 
The new mill at the Inguarán mine began 
operating during the first quarter of 1971 
at the rate of 2,200 tons of copper ore per 
day. 

Mid-West Mines Ltd. planned? an ex- 
ploration program on a 52-acre tract near 
Culiacán, Sinaloa. Preliminary estimates 
gave 326,000 tons of ore averaging 2-per- 
cent copper which could be mined by 
open pit methods; silver values could be 
recovered as well. Mid-West reportedly held 
an option to purchase a 49-percent interest 
in a Mexican company that was being 
formed to acquire the property. 

Chibougamau Mining and Smelting Co. 
and Metron Exploration Ltd. (Chimet) of 
Canada reportedly 19 acquired two groups 
of claims in Sonora, about 170 miles south 
of Tucson, Ariz. A $50,000 geological pro- 
gram was begun to appraise what was 
termed a typical] quartz porphyry copper 
deposit, and a tungsten prospect (see 
Tungsten). If the prospects develop into 
mining .properties, a Mexican company 
will be formed to conform with Mexican 
law. 

Iron Ore.—Cía. Fundidora de Fierro y 
Acero de Monterrey, S.A. (Fundidora), 
shipped 1,073,677 metric tons of iron ore 
from four mines in 1971; this was an in- 
crease of 22 percent compared with 1970 
shipments. The following tabulation lists 
1971 shipments in metric tons, by mine: 11 


577 

Durango... zril ees wis 804 , 422 
Here! nccienceseu eee 201,005 
El Mamey. .......................- 43, 870 
Zani28.- 2. ĩͤ . AMO oo hs 24,380 
Total. iium RLC Uo 1, 073, 677 


The longest distance that any ore was 
shipped was from the Zaniza mine in Oax- 
aca—1,050 miles from Monterrey. Fundi- 
dora was studying proposals for an iron 
ore pelletizing plant to be built in Mon- 
terrey to process ore from its mines in 
Durango and Coahuila. Based on prelimi- 
nary estimates, the plant would produce 
about 1.5 million tons of pellets annually 
for an investment of $30 million. 


Las Encinas, S.A., an affiliate of Hojalata 
y Lámina, S.A. (HYLSA), commenced its 
iron ore pelletizing operations in 1970; the 
plant is situated at Alzada railway station 
about 13 miles from the mine. In 1971, 
the first full year of operation, 873,000 
tons of pellets were produced averaging 
66.8-percent iron and 2.2-percent silica. 
Rated capacity of the plant was 1.1 mil- 
lion tons per year. Of the total output, 
458,100 tons and 352,400 tons were shipped 
to HYLSA sponge iron plants in Monter- 
rey and Puebla, respectively, with the re- 
maining 62,500 tons going to Tubos de 
Acero de Mexico, S.A. (TAMSA), in Vera 
Cruz. 


At yearend Arthur G. McKee and Co. 
and Altos Hornos de Mexico S.A. (AHMSA) 
had agreed in principle to the design and 
erection of a circular grate iron ore pelle- 
tizing plant at La Perla mine in Chihu- 
ahua. The facility will include the concen- 
trator and equipment for annual output of 
600,000 tons of pellets. The circular grate 
pelletizing system was reported as the first 
of its type in the world.12 Completion of 
the plant was scheduled for early in 1974. 


Consorcio Minero Peíia Colorada called 
for bids for the development of the Peíia 
Colorada iron ore deposits; the consortium 
is composed of Nacional Financiera, 
AHMSA, TAMSA, Fundidora and HYLSA. 


7 Skillings Mining Review. V. 60, No. 45, Nov. 
6, 1971, p. 18. 
8 World Mining. V. 24, No. 9, August 1971, p. 


57. 
? World Mining. V. 7, No. 4, April 1971, p. 


1? Mining Journal (London). V. 277, No. 7102, 
Oct. 1, 1971, p. 301. 

11 Skillings Mining Review. V. 61, No. 14, Apr. 
1, 1972, p. 15. 

12 Skillings Mining Review. V. 60, No. 50, Dec. 
11, 1971, p. 14. 
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The feasibility study and related work cost 
about $2.5 million. 

The Pefia Colorada deposits, situated in 
the State of Colima, have proven reserves 
of nearly 107 million tons of ore averaging 
47.62-percent iron. The deposits are in 
four separate units, of which three were 
included in the main project; El Espinazo 
del Diablo (24 million tons) would be de- 
veloped first, followed by El Chinforinazo 
(61 million tons) and La Encantada (22 
million tons). La Primorosa, which was 
rated at 6 million tons, was not included 
in the original plans for production. 

Concentrates would be piped as a slurry 
from San Juanes to a pelletizing plant to 
be built near Manzanillo, a distance of 
about 30 miles. Planned capacity of the 
pelletizing plant was 1.5 million tons per 
year, grading 67-percent iron. 

Total cost of the entire project, includ- 
ing working capital, was estimated in the 
range of $50 to $60 million. 

Iron and Steel.—It was reported that 
some site work had been started at Cía. 
Siderürgica Lázara Cárdenas—Las 'Truchas, 
S.A. (SICARTSA), but actual construction 
was being delayed until financing had 
been arranged. The integrated steel com- 
plex was to be based on the Las Truchas 
iron ore deposits in Michoacán which were 
rated at 300 million tons of proven re- 
serves; possible and probable ore reserves 
were estimated at an additional 200 mil- 
lion tons. 


International bids for 11 sections of the 
ore processing and steel works were to be 
solicited. Specifications for design and 
equipment were to be kept flexible in 
order to allow the very latest technology to 
be incorporated into the planning. The 
first stage construction capacity was 
planned for 1.5 million tons of steel with 
the second stage, to be built at a later 
date, for an additional 1.5 million tons. 

Housing, and other amenities, for the 
workers was to be provided. It was ex- 
pected that some financing would be ob- 
tained from international business and 
banking sources. 

TAMSA was granted a loan of $2.67 mil- 
lion by the Export-Import Bank (Exim- 
bank) to finance expansion at its works lo- 
cated in Vera Cruz. TAMSA planned to 
install a fourth electric furnace which 
would increase ingot capacity from 300,000 
to 400,000 tons per year. Eximbank was to 
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provide guarantees for further loans to the 
company. 

HYLSA contracted with Usina Siderur- 
gica da Bahia, S.A. (a Brazilian firm), to 
supply technology for a direct reduction 
plant to be built in northeastern Brazil. 
The plant’s planned capacity was for 600 
tons per day and would operate on pellets 
supplied from Brazilian sources. 

HYLSA also agreed to supply its sponge 
iron process to Corporacion Minera de Bo- 
livia, S.A., for inclusion in Bolivia’s proj- 
ected steel complex. 

Lead.—Industrias Pefioles, S.A., an- 
nounced 13 that its subsidiary, Met-Mex 
Pefioles, S.A., had contracted with Minero 
Perú to process between 90,000 and 112,500 
tons of Peruvian lead concentrates an- 
nually at Pefioles’ plants in Torreón and 
Monterrey. The initia] contract was for a 
term of 5 years. 

Tungsten.—Chimet (see copper) was ap- 
praising a tungsten deposit in Sonora, 
about 170 miles south of Tucson, Ariz. 
Preliminary sampling revealed associated 
fluorite and beryl. Geological work was 
continuing. 


NONMETALS 


Cement.—Cementos Mexicanos, S.A., re- 
portedly produced more than 425,000 tons 
of portland and white cement per year at 
its plant in Monterry; branch plants in 
Torreón and at San Luis Potosí produced 
about 180,000 tons per year. A subsidiary, 
Cementos Maya, S.A., was building a plant 
in Mérida, Yucatan, to produce 180,000 
tons per year. Cementos del Norte, S. A., 
jointly owned with Fundidora, produced 
about 140,000 tons per year of slag and 
portland cement. 

Work was in progress to double the ca- 
pacity of the main plant of Cementos 
Mexicanos, S.A. in Monterrey, and the 
branch plant in Torreón. 

Cementos Guadalajara, S.A., and Cemen- 
tos California, S.A., merged in 1971 creat- 
ing a single company with daily produc- 
tion of over 4,000 tons. Plants were located 
in the States of Jalisco and Guanajuato 
and in Baja California; a new plant, to 
produce 1,200 tons per day, was planned 
in Sinaloa. 

Expansion of capacity was planned by 
Cementos de Sinaloa, S.A., from 400 tons 


13 Industrias Pefioles, S.A. Informe Anual 1971 
(Annual Report 1971), p. 13. 
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to 1,200 tons per day, and by Cementos 
Atozac, S.A., which will double its capacity 
to 400 tons per day. Other plants planned 
expansion which will add daily production 
of 10,800 tons of cement. 

In 1971 all cement companies changed 
their corporate bylaws to meet the legal 
requirement of 51-percent Mexican owner- 
ship. 

Fluorite.—A number of major companies 
announced plans to make anhydrous hy- 
drofluoric acid (HF) based on Mexican 
fluorite deposits. Total planned capacity 
could attain over 200,000 tons per year, 
most of which was to be exported. 

Union Carbide Corp. was to build a 
35,000-ton-per-year plant at Apodaca 
through its Mexician subsidiary, Union 
Carbide Mexicana, S.A. Eximbank report- 
edly was to loan $2.7 million to the Mexi- 
can company to help finance the project.14 

Continental Ore Corp. a subsidiary of 
International Minerals & Chemical Corp., 
planned an HF plant near Matamoros to 
produce 70,000 tons per year. The plant 
will be owned by Química Mexicana, H.F., 
S.A., of which the majority ownership was 
to be held by Mexican interests. It was es- 
timated that when full capacity was at- 
tained about $20 million per year would 
be generated in foreign exchange earnings. 

Quimobásicos, S. A,, with minority inter- 
est held by Allied Chemical Corp., was 
producing about 3, 000 tons of anhydrous 
and aqueous HF per year but was report- 
edly planning to build a new plant of 
35,000 tons per year. 

Química Fluor, S.A. de C.V., was formed 
for the purpose of establishing a $40 mil- 
lion plant to produce 70,000 tons of HF 
per year; ownership of the company was 
distributed as follows: E. I. du Pont de 
Nemours & Co., 33 percent; Minera Frisco, 
S.A., 33 percent; Financiera Bancomer, 17 
percent; and Comisión de Fomento Mi- 
nero, 17 percent. The plant was to be situ- 
ated at Matamoros on the Texas border. 
In addition to its financial obligation, 
du Pont was to supply engineering and 
other technical expertise. 

Mitsui Mining and Smelting Co. an- 
nounced that it intended to supply 50 per- 
cent of the necessary capital with La 
Questa Co. to develop the Santa Rosa 
fluorite mine in northwestern Mexico. Re- 
serves were estimated at 700,000 tons of 
ore averaging 40-percent CaF2. Production 
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was planned for 30,000 tons of acid grade 
concentrate per year. All of the output was 
to be exported to Japan. 


MINERAL FUELS 


Petroleum.—Petróleos Mexicanos (Pemex) 
reported that production of crude oil, con- 
densate, and liquids totaled 177.3 million 
barrels, a slight decline of 0.18 percent 
from the production level of 1970. Gas pro- 
duction declined by 3.25 percent, to 643,416 
million cubic feet. Reserves of crude oil, 
condensate, and gas converted to liquid 
equivalent were 5.4 billion barrels on De- 
cember 31, 1971, a net loss of 139 million 
barrels. The reserve represents about 18 
years’ requirement at the present rates of 
production. 

The following tabulation presents salient 
statistics for Pemex during 1971: 


Production: 
Crude oil, million barrels 155.9 
Other liquids, do................ 21.4 
Gas, million cubic feet 643,416 
Petrochemicals, million tons 1.9 
Reserves, billion barrelas 5.4 
Refinery capacity, barrels per day 
throughput. .... ------------------ 592,000 
Refinery output, million barrels per 
Veab..-- o loc Lau eer cU E 177.7 
Imports: 
Gasoline, million barrels. ........ 5.7 
Diesel fuel, doo 3.9 
Employees 69, 000 


Tanker fleet: 
Number of ships 
Deadweight tons, total 
Capacity, million barrels 
Pipelines, billion ton per kilometer per 


22 
364,975 
2.7 


i sued 14. 8 
Highway tank trucks. 500 
Railway tank cars jj 1,190 
Airplanes. ------------------------- 19 
Helicopters 12 


1 Additional 2,400 rented by Pemex. 


Because of the falling reserve situation, 
particular effort was made to discover 
areas which might contain medium and 
large reserves. Exploration was carried out 
in Oaxaca, Chiapas, and northern Chihu- 
ahua. In addition to geological and geo- 
physical work, stratigraphic tests were 
drilled in selected areas. In spite of the 
considerable effort made, there remained 
much work to be done in the 200,000- 
square-kilometer prospective area. 

Pemex drilled 129 exploration tests and 
387 development wells; of the total 516 
wells drilled, 164 were unproductive. The 
516 wells drilled in 1971 compared with 
523 drilled in 1970; average depth per well 


14 Wall Street Journal. V. 78, No. 30, Aug. 8, 
1971, p. 5. 
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in 1971 was 2,552 meters and 2,417 meters 
in 1970. 

During 1971 Pemex had 73 exploration 
parties in the field. These parties included 
23 devoted to seismograph work and 27 
and 16 doing surface and subsurface geol- 
ogy, respectively; the remaining parties 
were made up of gravity, magnetometer, 
and magnetometer-gravity meter crews. In 
addition, a triangulation and level control 


party operated as backup for the field ex- 


ploration groups. 

Taking cognizance of pollution factors 
that may be caused by petroleum and pe- 
trochemical operations, Pemex formed the 


MINERALS YEARBOOK, 1971 


Comité de Protección Ambiental de 
Petróleos Mexicanos; the committee is 
made up of 120 professionals of various 
technical backgrounds representing all facets 
of the company. The Oficina de Protección 
Ambiental coordinates the activities of the 
committee and the work of control and de- 
velopment. All levels of workers were 
reached through a series of seminars and 
conferences on pollution problems. A pro- 
gram of listing the sources of pollution 
from refineries was started in order to rec- 
ognize the scope of the problem. Operation 
of the Azcapotzalco refinery was cleaned 
up by means of a fumeless gas burner. 


The Mineral Industry of Morocco 


By Ted C. Briggs 


Minerals continued to account for over 
30 percent of the value of Moroccan ex- 
ports in 1971. However, there has been a 
tendency toward stagnation of the mineral 
industry in recent years, with the notable 
exception of phosphates. This stagnation is 
mainly due to the exhaustion of many de- 
posits and weakened prices for a number 
of minerals. Prospects for a dramatic im- 
provement in mineral production and ex- 
ports were not particularly favorable at 
yearend. 


While severa] mines faced serious deple- 
tion or exhaustion of reserves, active ex- 
ploration was underway on many fronts, 


and some new mines were being opened. 


Many mineral deposits have been identi- 
fied from surface examination, but addi- 
tional exploration, such as magnetic sur- 
veys and core samples, would be needed to 
determine where commercial-size ore 
bodies exist. Copper and lead appear to be 
the leading minerals for which new mines 
may be developed, but possibilities exist 
for silver, fluorite, rock salt, and nickel. 
Moroccan geology is so varied that other 
minerals may become important in the fu- 
ture, especially if mineral prices rise. 


Moroccanization, announced in March 
1970, was pursued cautiously in 1971. The 
Moroccan Government encourages minerals 
development through incentives such as 
tax reduction, customs exemptions, acceler- 
ated depreciation, equipment premiums, 
and guaranteed repatriation of foreign 
capital and profits. New foreign investment 
in Morocco is usually made via a joint 
venture with the Government-owned Bu- 
reau de Recherches et de Participations 
Minierés (BRPM). Usual terms provide 
that the BRPM obtains the necessary Mo- 


roccan Government permits and makes 
available all geological and mineralogical 
studies previously done, with the foreign 
partner conducting al] subsequent detailed 
studies on the mineral deposit in question; 
exploitation would be on a joint 50-50 
basis. 

The Division of Mines of the Ministry 
of Commerce issues the mineral explora- 
tion permits which are valid for 3 years 
and renewable for an additional 4 years. 
Also, the Division of Mines issues the min- 
eral exploitaton permits, which are valid 
for 4 years and renewable for a total of 28 
years, or a concession may be granted to 
the holder of an exploration permit. For 
major deposits, concessions are issued for 
75 years, or 50 years for petroleum, and 
the concessions are renewable for 25 years 
and revert to the State on expiration. 
BRPM requests permits from the Division 
of Mines in the same manner as a private 
party. 

The Moroccan Government has tentative 
plans for developing various mineral proj- 
ects in the future. Three new cement 
plants and the expansion of three others 
are included in these plans. Also, financing 
is being sought from the World Bank for , 
a phosphoric acid plant, which will cost 
about $65 million. A plant to produce so- 
dium and chlorine is planned. Perhaps the 
biggest project under consideration is a 
steel mill at Nador, and the Moroccan 
Government has been weighing at least 
two foreign proposals—one submitted by a 
French-American group and the other by 
an Italian group.? 

1 Chemist, Division of Nonmetallic Minerals. 

2 U.S. Embassy Rabat, Morocco. State Depart- 
ment Airgram A-120, June 14, 1971, 9 pp. 


- State Department Airgram A-38, Feb. 16, 
1972, 10 pp. 
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PRODUCTION 


Mineral production in Morocco during 
1971 was characterized, as in years past, by 
large fluctuations. Some minerals posted 
significant gains, whereas others showed 
precipitous reductions. Only a few miner- 
als remained somewhat stationary in out- 
put. 

Of the minerals showing an increase in 
production, cobalt concentrate headed the 
list, with a startling growth of 61.9 per- 
cent. This increase reflects a rapid recovery 
from the unusually low cobalt production 
in 1970, which was not in concert with the 
historical levels. Production of pyrrhotite 
jumped by 51.4 percent, probably as a re- 
sult of increased demand for sulfuric acid 
which was used in the production of phos- 
phoric acid from phosphate rock. Healthy 


production gains were noted for smectite 
(up 25.4 percent) , anthracite (up 9.6 per- 
cent), copper concentrate (up 9.6 per- 
cent), natural gas (up 9.1 percent), and 
phosphate rock (up 5.3 percent). 

Production of zinc concentrate fell] by 
30.9 percent, reflecting the continuing de- 
pletion of reserves. Production of iron ore 
fell by 28.6 percent; however, the iron in- 
dustry should recover in a few years when 
new facilities become fully operational. 
Manganese ore and salt suffered significant 
declines in output, dropping 9.7 percent 
and 7.0 percent, respectively. 

Minerals showing production changes of 
less than 2 percent include lead (up 1.4 
percent), antimony (down 1.4 percent), 
and barite (down less than 0.1 percent) . 
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Table 1.—Morocco: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 1969 
METALS 
Antimony concentrate: 
Gross weight... kkllkknknl d su 8,127 
Meet ð y eek 1.407 
Cobalt concentrate: 
Gross eighth nS 14,097 
/ ͥͥ e en expe mu dude Qu Eu da n E 1,410 
Copper: 
Concentrate: 
Gross iht sees Rd E Mid 9,475 
Metal content... ð VA 2,274 
Matte (byproduct of lead smelterĩ 2... .. ll. ....- NA 
Iron ore; direct shipping, gross weight thousand tons 749 
Concentrate: 
Gross weight.__.___.___...-.-------------------- eee 117,680 
Metal contennieee eee 70,608 
Smelter, primary- ---------------------------------------------- 26,836 
Manganese ore: 
etallumical erad@. v ß MMMM 10,444 
Chemical gradë ð²qſʒ y 120, 132 
% ̃ ͥ A! UE E y MeL 130, 576 
Nickel: 
Content of cobalt ore- ---------------------------------------—- 282 
Content of nickel orree—— LLL LLL LLL ee Um. 
Toal uuu uis latu d (ß ⁰·:.. Ee LC I Ma e 282 
DUNS primary 1. esa K dobusebedusatie Ld thousand troy ounces. . 861 
in: 
Concentrate: 
Gross weight__----------------------------------- long tons 19 
Metal content e. „„ do.... 10 
Smelter, primar do.... 12 
Zinc concentrate: 
Gross Weight- ß e puce cu ee cease 72,079 
Metal contenti... nul ink 83,877 
NONMETALS 
BOTs 22 TTT e 86,940 
Cement. - 7. ee ͥ⁰ꝗꝛ¼m ea Sea 88 thousand tons. . 1,165 
Clays, crude: 
Bentonite iio ss dd 7,688 
P ⅛]²⁴. ³ꝛ¹m] ⁰⁹m ose md 13, 567 
Other including fuller's eartnun3n·n 2. LLL Lll L ll... ,020 
Fertilizer materials, crude, natural, phosphate rock....... thousand tons.. 10,662 
lll... A v 36 
hö) ³o¹ /yyſyſſ/ſſ/ͥ ͥ d 8 30 
Pigments, mineral, oc herrn t 
Pyrrhotite: 
e womens d Bi ELE 891,528 
Sulfur content... i ]ð ¶⁰yqym m eee ue. 117,458 
/// oe AAddS///ſ/ꝓdſſ%ddꝙꝙGi 8 66, 720 
Ill! ( dt s E 136 
ani MINERAL FUELS AND RELATED MATERIALS 
oal: 
Ar codd So ð—A Sek ee rcu thousand tons 397 
/. ³ðVi ͥ ⁰ͥ⁰ m do- 17 
Gas, natural, marketeeeeeeccͥckc hh million cubic feet. 1,484 
Petroleum: 
Crude 0c. e tessa ee thousand 42-gallon barrels... 445 
Refinery products: 
/ ³˙·¹Wꝛ˙iàuàAqͥ ͥ ͥ ͥ A m i E EA do 2,669 
Jet fuel... ͤ³˙w¼A²ͥͥͤ La 5m ee cea ze dada s do.... 269 
Keroale- | c2 a e vecors Ln SL LET RU Id do.... 631 
Distillate fuel oil... 2... „„ do 3,493 
Residual fuel oilll“ “!“ do 3,047 
öõĩàÜ ]oÜüAA. ⁰ͥ hk w:-; do 601 
Refinery fuel and losses do.... 844 
J %%% ci leen UID mL DUI ILI MIA do.... 11,054 


1970 


120,911 
73,063 
24,901 


112,376 
112,376 


121 
17 


e 10,842 
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1971» 


4,266 
1,920 


122,630 
74,069 
18,716 


101,456 
101,456 


e 200 


e 200 
952 


13 
T 
12 


22,015 
12,483 


e 11,225 


e Estimate. P Preliminary. NA Not available. 


! In addition to the commodities listed, Morocco also produces manufactured phosphatic fertilizers and a 
variety of crude construction materials, but available information is inadequate to make reliable estimates of 


output levels. 


* Entirely produced from domestic lead concentrates smelted in Morocco. Inasmuch as only about one-third 
of total lead concentrate output is smelted indigenously, actual mine output of silver (all in lead concentrates) 
is probably much higher, but data on silver content of exported concentrates are not available. 
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TRADE 


Morocco exported 78 percent of the anti- 
mony, 75 percent of the copper, 92 percent 
of the iron ore and concentrate, 62 percent 
of the lead, 83 percent of the silver, and 
78 percent of the smectite produced during 
1970. Exports in 1970 exceeded production 
of cobalt, manganese, zinc, and phosphate 
rock which, of course, reduced stocks. Pe- 


Table 2.—Morocco: 


troleum products overwhelmingly ac- 
counted for the major mineral imports 
into Morocco. Also, large amounts of nitro- 
genous and potassic fertilizers were im- 
ported. Significant amounts of cement and 
refractory materials were imported into 
Morocco. 


Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1969 
METALS 
Aluminum: 
Bauxite and concentrate 120 
Metal including alloys, all forms 653 
Antimony ore and concentrate 2,816 
Chromium, chromite. .................. a 
Cobalt ore and concentrate 15,350 
Copper: 
Ore and concentrate 14, 688 
/// ³¹1iA mM ieuan ese = 
Scrap including alloys............... 1,216 
Iron and steel: 
Ore and concentrate thousand tons 868 
Roasted pyri tees ae 
Metal: 
„ esas e Sce see ws r 38, 526 
Pig iron, ferroalloys and similar 
materials r 440 
Semimanufactures 2,405 
Lead: 
Ore and concentrate. ..............- 75,502 
Crude unalloyed.................... 25,080 
Magnesium including alloys, all forms 6 
Manganese ore and concentrate 132,460 
Nickel including alloys, all forms 57 
Silver, all form troy ounces. . * 848,915 
Tin, all form long tons... 1 
Tungsten, // A ek oe eee (1) 
Zinc: 
Ore and concentrate 15,502 
Metal, scra zzz 2 
Other: 
Ore and concentrate 1,997 
Ash, slags, and residues 2,014 
Mo ees ee oct 5 
NONMETALS 
Abrasives, grinding and polishing wheels 
and stones 1 
TROP h w 86,933 
Cement... . ecu du ru E 11,816 
iis i produets (including refractory 
rick): 
Benton ite 746 
Fuller's ear tn 2, 880 
Refractory // 1, 829 
Smecticgc LLL Lol lll lll. 12,380 
OGIO TEPORE 1,801 
Fertilizer materials: 
Crude, phosphatic... thousand tons.. 10,295 
Manufactured: 
Phosphatic. ............- do.... 183 


See footnotes at end of table. 


1970 Principal destinations, 1970 


656 Italy 229; West Germany 197; France 185. 
3,383 Belgium-Luxembourg 1,298; France 670; 
Italy 454; Japan 291. 
13 All to France. 
8,750 France 6,750; People’s Republic of China 


2,000. 


West Germany 5,318; People’s Republic 
of China 2,505. 


West Germany 588; France 454; Italy 136. 

West Germany 416; Czechoslovakia 165; 
United Kingdom 79. 

Italy 158; Japan 80. 


Italy 16,252; United Kingdom 9,8965, 
France’ 6, 694; West Germany 2,750. 


9,127 


1,842 
801 
288 

43,8393 


2,065 
75,224 


Italy 1,962. 


France 18 659; West Germany 9,857; 
Hungary 4 ,831. 
France 1 19. 180; Italy 1,828. 


22, 562 
115,455 United States 31,496; France 25, 463; 
Netherlands 23, 617. 
133 Algeria 86; France 24; Netherlands 22. 
567,209 All to France. 
5 Algeria 2; Senegal 2. 


37,501 United Kingdom 19, 193; Belgium-Luxem- 
bourg 12,894. 
22 France 22. 


6,575 France 6,575. 
2,960 Belgium-Luxembourg 1,837. 
8 Algeria 1; Libya 1. 


(1) All to France. 
70,792 . 32,605; United States 


12,782 ” 


533 
4,220 
3,726 
8,828 

220 


11,537 


Ships stores 388; United Kingdom 146. 
A a 3,151; Algeria 1,067. 


Spain 6,644. 
Spain 190; Algeria 30. 


France 1,597; United Kingdom 1,312; 
Spain 1,241; Netherlands 1,194; Poland 
52. 


105 Bulgaria 30; Cuba 30; Algeria 16, France 
10. 
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Table 2.—Morocco: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


1970 


Principal destinations, 1970 


(1) 
14,793 
10 


104,659 


820 


66 
8,061 


234 
6,783 
32,227 
26,477 
5 

184 

11 

59, 979 
77,806 


33,336 
39, d 


2 
789 
21 


France. 

Italy 8,695; France 3,732; Libya 1,200. 
France 10. 

D 54,498; Portugal 23,360; Senegal 
Gibraltar 59. 

France 66. 

und Kingdom 2,157; Other countries 
NA. 


Italy 4, 379; Belgium-Luxembourg 1, 239. 
Gibraltar 14, 450. 

NA. 

France 5. 

NA. 

Mainly to Gibraltar. 

Algeria 24,680; Italy 19,418. 


Mainly to ships stores. 
All to ships stores. 
o. 
Do. 


Do. 
All to Gibraltar. 


Cameroon 14; ships stores 7. 


Commodity 1969 
NONMETALS—Continued 
Fertilizer materials—Continued: 
Manufactured—Continued: 
Potass ie TE 
Other including mixed. ......... 307 
FluorsparM—h t 1 
Gypsum and plaster ss 78,379 
;A;ĩÜ1ð'%ę eh cae ned ees 202 
Pigments, mineral including processed iron 
öĩ¹oiÜ ee 30 
Salt and bri nes 106 
Sodium and potassium compounds, n. e.s . "T 
Stone, sand and gravel: 
Dimension, crude and partly worked.. 13, 512 
Gravel and crushed ro cg 5,401 
Sand, excluding metal bearing 21,789 
Quartz and quartz ite ur 
Sulfur, elemental, all form 130 
Other nonmetals, n.e.s., ash and slag______ M" 
MINERAL FUELS AND RELATED MATERIALS 
Coal and coke including briquets.________ 52,371 
Petroleum refinery products: 
Gasoline (including natural) 
42-gallon barrels.. 82,814 
Kerosine and jet fuel do 2, 516 
Distillate fuel oi ls do 78,802 
Residual fuel oilss do.... 39,125 
Lubricants. ................- do.... 177 
LPG gases Es 
M o³o· AAA NAS ue 
r Revised. NA Not available. 


1 Less than 14 unit. 
Table 3.—Morocco: 


Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 
METALS 
Aluminum: | 
Ore (bauxite) and concentrate__......__...__...-----.---------------------- eu 489 
Oxide and hydroxideeeZ—eIöwdp; 22. L2 LLL LLL LLL eee 732 725 
Metal including alloys, all formm w ꝛ æ 7 8,083 8,478 
Antimony including alloys, all form.! .. 19 
nic: 
Natural sulfides -a os i poe ce ete ⁰ͥ d ³⁰⁰⁰qpꝶqmdd nue qe te irai a 1 
Trioxides, pentoxides and acids „„ 38 16 
Metal including alloys, all form n „„ 1 (1) 
Bismuth: a,,... ð kilograms. . 90 102 
Cadmium, all rms ̃ * W do 222 511 
Chromium: 
Oxides and hydroxides JJãüͤõͤͤĩ ⁵ðↄiVI d 8 eee 21 14 
Metal including alloys, all form kilograms. - 15 48 
Copper: | 
CJ —————————— y y —— (1) ee 
rh A kilograms.. 328 512 
Metal including alloys, all form z ez é t 2, 705 3,287 
Gold including alloys__.............-.-------------.-------------- troy ounces.. 748 2, 120 
Iron and steel: 
Ore and concentrateõeůeueã7ſſie.‚l; „ (1) RN 
Roasted DYPE- ß ß e i ee oe ele 900 1,250 
Metal: 
%⁵§öÜ1gAA a —— À— — ³ A —— =a 1 
Pig iron, ferroalloys, etce_.__._...-_-_._-__..------~--~---- „ö 2,151 2,528 
Semimanufactureꝛsss sss +--+ ee 81,720 28,121 
Castings and forgings- ------------------------------------------------ 29 E 
Lead: 
FFF ee ee r ³ . ͥͥͥ ³·o¹wſſ A Sane Mas cm ETE 5 8 
Sewi mufs eturee ss. 61 87 
Magnesium including alloys, all form n (1) Mu 
Manganese, oxide and dioxideitii kk 146 107 
1J17/õöÜ¹§5tĩ "T p TERRENUM 76-pound flasks . (1) 54 
Molybdenum, including alloys, all form kilograms. - 103 828 
Nickel: 
e cupri lu mL c RE d EL LE E Lia LE 4 4 
UÜnwroüught.. ß ß ß t E EE 2 3 
Semimanufacture s 335 408 
Platinum group including alloys, all form troy ounces. . 6 28 
Silver including alloy zzz zzz do.... 13,512 12,524 
Tin including alloys, all forms............-.-..------.---------------- long tons 895 227 
Titanium Oxides... ß e e 680 659 


See foot notes at end of table. 


1 Less than .}4 unit. 
2 Includes tungsten, tantalum, rare-earth metals. 
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Table 3.—Morocco: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1969 
METALS—Continued 
Zine 
»» ũͤ ́ MTP ee eee a ³ Ä. wm. ee ete od 523 
Metal: 
Unwrought. 22212522 0: . cesses M DE 1,110 
Blue powde? 22 Ada E E 1 
All forms including alloy z2zͤ 4 408 
Others n. e. s.: 
Ash and residue of metals, n. ess «44 „„ lel s 2-2. 380 
Oxides, hydroxides, etc. of metals, ne...... anaa 5 5 
Metals including alloys, all forms 222 kilograms. . 161 
NONMETALS 
Abrasives, tm. 0h d ees cee 24 
[llo jn R ioe (AVW 2,545 
FU ↄ T ĩ Z x dd ee eo ee ee eee 8 1 
Boron materials: 
Crude natural bort ] r ELE acide 869 
%%% Aid -esa oe ee eee c E ee 11 
, ß e RR 11,798 
e f dd a 2, 522 
Clays and products: » 
Crude: 
SFF œwb Aa — (—— — (1) 
JC ³˙Ü—60ÜAi mno ⁰⁰⁰ kk0== mw MU M Cacus ae 6 
Kaolin and refractory... «kö «kk kkkkhtn „ ũß 11, 530 
Kyanite and sillimaniteMekeMkMk-k- LLL LLL eee 28 
Sd 2152 c nc oops ee Ut te ere snes c ß aces 6,876 
Gh ³˙¹Üvñ ee ae ee D eet ee eee EL 180 
Cryolite and chiolites..< cohen eon camem 10 
Diamond, industrial including powder and dus carats... 10,000 
Diatomite and other infusorial earths. _........--.------------.--.-------------- 1,069 
NReldspap.- i necp nsn a tet M LL A sede old ee EE 129 
Fertilizer and fertilizer materials: ; 
Crude and manufactured: 
Niers ͥ⁰ eset eee ee uere E ĩ 96,050 
Po! EN 
Potas- ie ros yyy... LM AL LLL 26,543 
Mix@d INNEN 11,348 
Ammonis- 20:2: d ſyſdſdddd D Lt D y LE n IA ope e. 8,065 
Graphite, natural. 3.52 ³ AyßAddſſſßdd S dd 8 30 
Lime. epe ose ue LAS cel n ys yd y y A EE 880 
Mapgnesnté. —.———————————9 e Abe eh a ad opea Leu ³ 8 58 
Mica: | 
Crude including splittings and wastdſe 2 LLL LLL LLL l Lll Ll LL Ll l.. 16 
Worked including agglomerated splitt ing 1 
Pigments, mineral including processed iron oxides: 
Natur em c T mg 370 
Iron oxides, pres.... ꝛ—RKR m 8 521 
ee and semiprecious stones (except diamond)..................... kilograms.. a Sand 
))))! õyꝙ¾“ ... cea poe ey vkydy t x 1 
Sodium and potassium compounds n.e.• sss 7,857 
Stone, sand and gravel: 
lll ⁰ 0ͥp ³w ⁰ ⁊ NZZ... 888 
Dolomite- — ri aia co uuo Ad ³⁰ Jdſdddddddddddddddſ.́ã.õ᷑ 1,458 
Gravel and crushed rokke 60 
uartz n ⁰ ⁰ ⁰ md 
and excluding metal bearing 12, 587 
Sulfur: 
e e ee ML LE mE UM M LEE neu r 35,847 
Sulfür dioxide... ß ß a ae ce 47 
Sulfürie acid. ³oümqq LL dd 11 
Tale, steatite, soapstone, pyrophyll ite 805 
Other n. e. s.: 
Oxides and hydroxides of strontium, magnesium, bariummmmnmnmn 15 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural............... 22 LL LLL eee 4 
%%%%ꝙç⁰r.i. ð³ dc ͥ ⁰yd; ces euch y e 2, 030 
Coal and coke, including briquet sss LLL LLL LLL LLL 76,491 
Liquefied petroleum gasse 42-gallon barrels.. 171,922 
Hydrogen, helium and rare gases 6 
Peat, including peat briquets and litter--_-------------------------------------—- 8 
Petroleum: 
%ÜĩÜ¹̈ ʒ t ʃâ j slc ue ci . 8 thousand 42-gallon barrels.. r 10,588 
Refinery products: 
n e ß LL A do r 61 
Kerosine and jet fue“!ll „ do.... r 315 
Distillate fuel ᷑ iiñiiiiiiii pc css do- r 97 
Rin 8 do r 100 
Lubricants ³o³¹ADAſ ³¹¹wuãſſſ ³WA6 S x 8 do r 188 
Mineral jelly and wa do.... 131 
Other, bitumen and asphalt do r 378 
r Revised. 


1970 
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COMMODITY REVIEW 


METALS 


Copper.—After completing initial work, 
Japan's Mitsui Mining and Smelting Co. 
Ltd. entered into the second phase of cop- 
per prospecting at the El Bleida mine 
south of Casablanca, in central Morocco. 
The company will continue exploration 
through core drilling for some months. 
Prospecting since early 1970 has delineated 
reserves of some 3 million tons of ore aver- 
aging 3 percent copper. If enough reserves 
are proven up, Mitsui, Nittetsu Mining Co. 
Ltd. and Moroccan interests will jointly 
develop the mine. Production is envisaged 
at 10,000 tons per year of contained 
copper.3 

Iron.—The rich Moroccan iron deposits 
of Les Mines du Rif have only been 
worked extensively in this century. With 
the advance of technology worldwide, 
smelter specifications for iron ore and con- 
centrate have tightened in a highly com- 
petitive market. In 1968, Wright Engineers 
Limited of Vancouver was retained by La 
Société d'Exploitation des Mines du Rif 
(SEFERIF) to prepare a technical and 
economic study on the future of the mines, 
and on the feasibility of producing high- 
grade iron pellets to the specifications now 
demanded by European smelters. Wright 
Engineers Limited was subsequently re- 
tained to provide overall engineering serv- 
ices and construction management for a 
new mining and beneficiation complex. 

The Government-owned SEFERIF be- 
came the only active iron mining company 
in Morocco after buying out the Uixan, 
Axara, and Setolazar mines near Nador 
from two Spanish companies on January 1, 
1968. 

Depletion of open pit reserves has led 
SEFERIF to plan extensive underground 
development at Uixan, together with the 
construction of an ore concentration and 
pelletizing plant that will permit the use 
of lower grade ores. 

The center of the new mining complex 
would be located 15 miles south-southwest 
of the Spanish enclave of Melilla on the 
Mediterranean coast, through which some 
37 million tons of high-grade iron ore and 
concentrate had been shipped to European 
markets since mining operations com- 
menced in 1915. Known reserves total 
about 32 million tons of ore analyzing 54.7 


percent iron. Most of the iron occurs in 
the form of magnetite, but some hematite 
and pyrite are also present. The processing 
plant is designed to convert 1.54 million 
tons of crude ore per year into 945,000 
tons of pellets assaying about 65 percent 
iron, 2.5 percent silica, and low in sulfur 
and phosphorus. About 80,000 tons of py- 
rites will also be produced annually. Com- 
pletion of this combined beneficiation and 
pelletizing plant is expected in 1972. 

The plant will have a 42- by 48-inch pri- 
mary jaw crusher and a 24-foot mill in 
closed circuit with screens and cyclones. 
After initial magnetic separation, the 
rough iron concentrate will be reground in 
a 13- by 22-foot, 175,000 horsepower pebble 
mill to 75 percent 325 mesh and subse- 
quently floated to remove residual pyrite. 
The final concentrate will be recleaned, if 
necessary, by further magnetic separation 
to ensure a high-grade concentrate. After 
filtration, the pellets will be prepared with 
bentonite in two 10-foot-diameter by 30- 
foot-long balling drums for subsequent 
firing in two 21-foot-diameter by 7-foot- 
long Midrex shaft furnaces. The finished 
pellets are to be transported by rail to 
Melilla for shipment. 

Traditional buyers of Moroccan iron ore 
are Spain, West Germany, Czechoslovakia, 
and the United Kingdom. 

A pyrite concentrate extracted from the 
rough magnetic separator tailings by flota- 
tion will also be sold to European consum- 
ers. 

To implement the SEFERIF program to 
modernize and expand the iron industry, 
the bulk of the funds would come in the 
form of loans and credits from interna- 
tional sources, equipment would also be 
obtained almost totally from abroad, but 
excavating and concreting contracts would 
be awarded locally. Equipment purchases 
from the United States are expected to 
total approximately $5 million, to be 
financed mainly by an Export-Import Bank 
$2.1 million credit for 7.5 years at 6-per- 
cent interest, a First National City Bank of 
New York $1.1 million loan for 2.5 years 
at 75- percent interest, and an Agency for 
International Development loan for 10 


3 Mining Journal. Mitsui in Morocco. V. 277, 
No. 7091, July 16, 1971, p. 56. 
. Copper Prospecting in Morocco. V. 277, 
No. 7095, Aug. 13, 1971, p. 139. 
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years at 6.5-percent interest. Financing by 
the French include a French Government 
credit of $3.1 million for 20 years at 3 per- 
cent interest, French vendor credits of up 
to $4.5 million for 8 years at 7-percent in- 
terest, and a $1.1 million loan from the 
Banque Nationale de Développement Écon- 
omique. Other financing includes Canadian 
credits of $3.3 million for 10 years at 6- 
percent interest, short-term vendor credits 
of $1.4 million from the United Kingdom 
and Sweden, and loans from domestic 
groups. Total costs to startup time are es- 
timated at $22 million, with an additional 
$3.4 million of United States funds for ex- 
penses during the first 5 years of opera- 
tion. 

According to financial projections based 
on a sales price of $0.235 per ton unit of 
iron, SEFERIF is expected to have a net 
revenue of $8 million during the first 10 
years after payments of the loans. Annual 
foreign currency income after operating ex- 
penses, but before repayment of loans, is 
estimated at $9.1 million per year out of 
which will come loan repayment, further 
capital investment, and equity redemption.4 

Tin.—Late in August 1971, a Moroccan 
firm reportedly was seeking an American 
partner for a joint venture to develop a 
tin deposit near Meknes, to which it holds 
the rights. The partner would be expected 
to provide equipment, technical expertise, 
and part of the capital. Equity in the 
company would be negotiable. 


The deposit probably could support an 
annual output of at least 600 metric tons 
of 45-percent tin concentrate, but further 
exploration is necessary to confirm avail- 
able reserves. The ore bodies are either 
eluvial or in veins. European mining geol- 
ogists believe the property is worth com- 
mercial exploitation in spite of its small 
size. Mining would be by open pit, and 
water and power are available at the site.5 


NONMETALS 


Cement.—The French-owned Lafarge ce- 
ment interests are being Moroccanized 
under an October 1971 agreement, with 
the French relinquishing controlling 
shares. Three Moroccan agencies—Société 
Nationale d’Investissement, (SNI), Caisse 
de Dépót et de Gestion, and Banque Na- 
tionale de Développement Économique— 
will provide new capital for a 50-percent 
interest in Lafarge-Maroc. The Moroccan 


Government partners are to invest approx- 
imately $4.4 million in Lafarge-Maroc, 
which will be used to expand the firm's 
cement plant in Casablanca to 1 million 
tons per year. 


Moroccanization, in this case, meets the 
Government's criterion of implementation 
through expansion rather than by merely 
substituting Moroccan for foreign capital. 
SNI will also increase its present share in 
Ciments Artificiels de Meknes to match the 
4l-percent interest to be retained by the 
French parent company.6 


Fertilizer Materials.—The Moroccan 5- 
year plan for 1968-72 called for the Govern- 
ment’s Office Chérifien des Phosphates 
(OCP) to invest a total of $145 million 
for modernization and expansion of the 
phosphate rock industry to a capacity of 
18 million metric tons per year. In the 
Khouribga area, which includes mines at 
Beni Idir, Sidi Daoui, Oued Zem, and 
Meraa el-Arich, as well as at Khouribga 
proper, progress has been made in mecha- 
nizing the underground operations, equip- 
ping and expanding open pit operations, 
and installing conveyor belts between cen- 
ters. A large dragline with a 63-cubic-yard 
shovel began operations at Sidi Daoui dur- 
ing 1970, and another dragline with a 45- 
cubic-yard shovel was in use at Meraa el- 
Arich. Continued expansion of open pit 
mines is anticipated, and nearly all of the 
projected growth in the phosphate rock in- 
dustry is to come from strip mines. 


Expansion of treatment facilities was 
also underway. To facilitate the use of 
lower grade materials, a calcination plant 
of 420,000 ton-per-year capacity and an as- 
sociated dry-enrichment plant, both under 
construction at Beni Idir, were scheduled 


for completion early in 1972. In 1971, con- 


struction of a 300,000-ton-per-year- capacity 
washing plant was started at Meraa el-Ar- 
ich. Another calcination plant, with a ca- 
pacity of 400,000 tons per year, was 
scheduled for construction at Youssoufia, 
and this project will raise low-grade 67- 


* U.S. Bureau of Mines. Mineral Trade Notes. 
V. 68, No. 8, August 1971, p. 14. 

Western Miner. Seferif Iron Ore Project in 
Morocco. V. 44, No. 7, July 1971, p. 98. 

World Minerals and Metals. Morocco. Expansion 
Plans for Iron Ore. No. 4, November-December 
1971, p. 26. 

5 Bureau of Mines. Mineral Trade Notes. V. 68, 
No. 11, November 1971, p. 36. 

$ Bureau of Mines. Mineral Trade Notes. V. 69, 
No. 2, February 1972, p. 9. 
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percent ore from a new section at Youssou- 
fia to a grade of 75 percent. Marketing the 
low-grade ore from this area has been dif- 
ficult in the past, and future operations 
will be influenced by the results of the 
calcination projects. 

Operations of the Maroc-Chemie chemi- 
cal complex at Safi, which produces triple 
superphosphate and diammonium  phos- 
phate, have been unprofitable for some 
time. Projected extraction of iron oxide 
and copper from hitherto discarded pyr- 
rhotite cinders might possibly make oper- 
ations economical. Although pilot plant 
tests have not yet been made, encouraging 
results have been obtained from research 
in this field done for Morocco in West 
Germany.’ 

The OCP has announced plans to con- 
struct a phosphoric acid plant with a ca- 
pacity of 1,000 tons per day of P205 
equivalent. The plant is to produce phos- 
phoric acid, 54 percent P2O5 equivalent, 
which may be used on site to manufacture 
ammonium phosphates. The plant is to be 
located south of Safi and next to the exist- 
ing Maroc-Chemie fertilizer plant on the 
coastal area known as Bord de Mer. 

Phosphate rock for the new plant will 
come from the Youssoufia mining area. 
Present production facilities at Safi include 
a phosphoric acid plant with a capacity of 
150,000 tons per year of P205 equivalent, 
two triple superphosphate plants, each 
with a capacity of 200,000 tons per year, 
and an attendant sulfuric acid plant with 
a capacity of 430,000 tons per year. The 
sulfuric acid plant uses low-grade pyrrho- 
tite from the Maroc-Chemie mine at Ket- 
tara. Up to 550,000 tons of phosphate rock 
from Youssoufia are consumed annually at 
the Maroc-Chemie fertilizer plants.§ 

Urea was changed from the list of items 
that may be imported into Morocco with- 
out licenses, to the list of items requiring 
licenses.9 

Fluorspar.—A fluorspar deposit in 
Meknes Province, with an estimated re- 
serve of 3 million tons, is to be jointly de- 
veloped by Ugine Kuhlmann and Om- 
nium-Nord-Africain of France, and 
Preussag Aktiengesellschaft of West Ger- 
many. In a recent agreement signed be- 
tween the companies and the Moroccan 
Government, approximately 100,000 tons of 
ore containing 62 percent CaF 2 are sched- 
uled to be produced annually. A proposed 
mill will convert the ore into some 50,000 
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tons of 97-percent CaFz concentrate an- 
nually, for shipment to West European 
markets. The decision to go ahead with 
the project followed extensive drilling in 
the El Hammon region by the State-owned 
BRPM.10 

Salt.—Substantial tonnages of rock salt 
have been discovered in northern Morocco, 
seven miles from the Atlantic port of Mo- 
hammedia, north of Casablanca. Explora- 
tory drilling was originally aimed at find- 
ing potash, but rock salt was found 
instead, so the objectives of the search had 
to be changed. 

An underground salt basin was deline- 
ated some 1,000 feet below the surface. 
This very high-grade 98 percent NaC] de- 
posit of rock salt averages 250 feet in 
thickness and covers an area of about 20 
square miles. Overall reserves have been 
initially estimated at about 3 billion tons 
of salt. 

An exploration program, originally ex- 
pected to last 4 years at a cost of $3.49 
million, actually required only $2.65 mil- 
lion, of which the United Nations Devel- 
opment Program funded $1.18 million and 
the Moroccan Government $1.47 million. 
Each group has allocated $600,000 to carry 
out additional work over a l-year period, 
during which time a 500-ton sample will 
be mined for detailed analysis. During the 
next stage of exploration, a 5-foot-diameter 
hole is scheduled to be drilled in about 2 
months. 


Total reserves may eventually turn out 
to be closer to 15 billion metric tons of 
salt. Considering the quality and the ex- 
tensive nature of the deposit, an invest- 
ment of $10 million may be adequate for 
the establishment of the first major rock 
salt mine in Morocco and Africa as a 
whole. Mining at a rate of about 2 million 
tons per year is envisaged, and access will 
be through a three-mile incline into the 
ore body of salt. At a later date, a vac- 
uum plant to produce 99.999 percent pure 
salt could be established.11 


7 Page 20 of work cited in footnote 6. 

8 Phosphorus & Potassium (London). New Plants 
and Projects. No. 55, September-October 1971, p. 
11 


? U.S. Embassy Rabat, Morocco. State Depart- 
ment Airgram A-20, Feb. 10, 1971, 2 pp. 

1? Page 10 of work cited in footnote 6. 

Industrial Minerals. U-K and Preussag Finalise 
Fluorspar Agreement. No. 49, October 1971, p. 
30. 


. Morocco. No. 48, September 1971, p. 26. 
H Mining Magazine (London). Moroccan Rock 
Salt Discovery. January 1972, p. 9. 
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Petroleum.—Esso Exploration Corp. has 
temporarily suspended its petroleum opera- 
tions in offshore Morocco, but two other 
United States companies, Texas Eastern 
Marco, Inc., a subsidiary of Eastern Trans- 
mission Corp. and Bosco, Petroleum Corp. 
have signed contracts with the Moroccan 
Government for new exploration. Texas 
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Eastern will reportedly invest $10 million 
and Bosco $2.5 million over a period of 
years. The French company, Société Na- 
tionale des Pétroles d’Aquitaine (SNPA), 
was also prospecting for petroleum as was 
the Belgian company, Petrofina.12 


12 U. S. Embassy Rabat, Morocco. State Depart- 
ment Airgram A-27, Apr. 5, 1971, p. 6. 


The Mineral Industry of 
Ihe Netherlands 


By Frank J. Cservenyak : 


In 1971 the gross national product (GNP) 
of the Netherlands increased about 12 per- 
cent to $39.1 billion? in current prices. 
Industrial production rose about 6 percent 
in 1971; however, rising costs, mainly those 
of labor but also those of capital goods, 
stagnant demand, and overproduction in 
many fields severely reduced profits. Aver- 
age worker productivity increased almost 
8 percent whereas average industrial wages 
increased 10.7 percent. The average un- 
employment rate in 1971 was 1.7 percent 
and employment at the end of 1971 was 
4,761,000. 

Because of reduced world demand for the 
Netherlands exports, industrial production 
leveled off in the final quarter of 1971 and 
brought the year's increase in volume to 
about 6 percent, a level well under the 
1970 increase. Output of the manufactur- 
ing sector grew only 3.5 percent, with the 
help of substantial increases in building 
materials, chemical and food products, 
and a moderate increase in metal manufac- 
ture but with a relatively poor performance 
in textiles, clothing, leather, paper, rubber, 
and petroleum refining. Large increases 
were noted in natural gas and public 
utility production. 


The average labor cost per worker in- 
creased 13.5 percent in 1971, and the Cen- 
tral Plan Bureau predicted a 12-percent 
rise in 1972. The difference is based mainly 
on a smaller rise in social premiums and 
on less overtime, while actual wage increases 
are expected to be about equal to increases 
in 1971. Effective January 1, 1972 the 
Government established a moderate increase 
in the minimum wage, bringing it to about 
$57.90 per week. The labor cost per unit 
of product should rise again roughly 9 
percent for the economy as a whole and 
5.5 percent for manufactured products. 
Comparing this with the average 2.5-percent 


rise in labor cost per unit in other Euro- 
pean countries points out the concern for 
the Netherlands competitiveness. Labor costs 
for blue collar workers in the Netherlands 
are the highest in the Common Market 
except for those in West Germany, and the 
highest for all workers if white collar em- 
ployees are included. 

Personal consumption expanded by a 
moderate 3.5 percent in real terms in 1971. 
The consumer price index rose 7.5 percent 
in 1971, far more than the 4.4 percent in 
1970 and slightly more than the official 
forecast. The large inflationary factors con- 
tinue to be rising labor costs, the increased 
consumer demand which results from 
higher real wages and persistent budgetary 
deficits. 

Distinct signs of improvement were noted, 
at least in statistical terms, in the Nether- 
lands balance of payments situation which 
for the past 2 years has been marked by 
large deficits on current account and even 
larger undesired liquidity creating surpluses 
on capital transactions. With imports slow- 
ing significantly due to moderation in con- 
sumption and to absolute declines in invest- 
ment volume, and with exports maintaining 
a fairly steady rate of growth, the balance 
of payments on current account moved into 
surplus for the first time in 2 years in the 
July-September quarter of 1971. The sur- 
plus increased in the last quarter, so that 
the deficit for the year totaled only about 
$163 million, one-third of the deficit for 
1970. 

The concern of the Netherlands public 
over air, water, and noise pollution con- 
tinued to increase and there should be 
a rapidly growing market for U.S. technol- 
ogy and equipment in this area, both for 

1 Physical scientist, Division of Ferrous Metals. 

2 Where necessary, values have been converted 


from Netherlands guilders (f) to U.S. dollars at 
the rate of f3.245 — US$1.00. 
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export and for licensing. According to the 
Economic Ministry, 2 percent of the 
Netherlands GNP or $1 billion per year 
will be spent on environmental control by 
1982. The Netherlands Government intends 
to establish a comprehensive water pollu- 
tion monitoring system on the vast network 


of rivers and canals. The public, through lations.3 
PRODUCTION 


In the minerals industries, significant 
increases were reported in 1971 in the pro- 
duction of aluminum, lead, and natural 
gas. A slight decrease was noted in the 
production of petroleum products and 


the municipalities is also exercising control 
over environmentally offensive industrial 
activities. Firms planning to build or ex- 
pand production facilities in the Nether- 
lands must be prepared to meet increas- 
ingly strict pollution requirements and are 
advised to pay attention to all local regu- 


significant decreases were shown for tin, and 
zinc production. 


3 U. S. Embassy, The Hague, Netherlands. State 
Department Dispatch A-136, Apr. 28, 1972. 


Table 1.—Netherlands: Production of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity ! 1969 1970 1971 v 
METALS 
Aluminum, metal, primary... /t «ee 72,144 75,148 116,387 
eee, . x e es 140 r 120 120 
Iron and steel: 
Sintered ore (from imported ore) thousand tons. . 3,387 3,191 8,289 
Pig iron, including blast r ferroalloy ss 98 3,459 3,594 3,760 
Crude SU68| ß do 14, 721 5,042 5,0 
Semimanufacture s do r 8,783 4, 006 4, 429 
Lead, metal, primar)))ʒjhßhů 2 eee 14,794 17,618 , (48 
Tin, metal, primar long tons 5,298 5,937 824 
Zinc, metal, primar // 6,627 46,228 41,400 
NONMETALS 
Cement... .occocluc con ð . EE cd M LC thousand tons 3,296 8,830 4,045 
Fertilizer materials, manufactured: 
Nitrogenous, nitrogen content do 878 809 991 
Phosphatic, phosphorus pentoxide content. do 250 249 280 
Salt, e do- 2,669 2,869 8,167 
Sand, industrial. |... .... 2222 2222 2L LLL ee do NA 21,559 4,200 
Sulfur: 
Elemental, byproduct.............- 2-2 222 2 2L 2222222222222 31,000 88,200 34,000 
Sulfuric acid (100 percent H: SO) thousand tons... 557 587 559 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black. 2 22223 os et ⁵⁰ a eee BA as 81,400 86,000 92, 500 
CONS anthracite and bituminous................- thousand tons 5,5 4,934 8,610 
oke: 
Coke oe peccemus r Mc ⁵ 8 do 2,080 1,997 1,901 
Gashouse________..--__.-- LLL LLL LL 2222 222222222222 do- 3 D = 
uel briquets, all grades do- 1,047 886 585 
" Manufactured, all types. million cubic feet. 278, 588 272, 298 NA 
atural: 
Gross produe tion 48 718,176 1,118,804 1,546,740 
Marketablle9?.n Le 762,687 1,107,427 1,536,499 
Fiat "MT . y 8 thousand tons. S 400 400 400 
Petroleum: 
Crude oil......................- thousand 42-gallon barrels. . 13,792 13,080 11,683 
Refinery products: 
Aviation gasoli nne do 1,682 1,967 2,011 
Motor gasoline... ...... . LL LLL LL LLL LL s scc 2c2 do.... 84,898 39,228 41,081 
Jet fuel. or. cce cL ele cS eS t LC cl do 14,104 16,440 17,544 
Kerosine —-. ſ y y e eu tte Spee os do „448 9,300 9,602 
Distillate fuel oll do.... 101,366 127,827 126,246 
Residual fuel oil..........-._.-___.-.-_-_______- do.... 42,178 169, 430 157,016 
Lubricants. ..._..._...___...._.__.__-____ 22222 do.... 814 ,29 8,906 
Bitumen aana do 3, 951 4, 818 5,618 
Liquefied petroleum gasss 2... .-- do.... 7,180 8,166 9,106 
Lhep.. o 2 s re ie ð v 88 do 38, 507 47,202 50, 727 
Refinery fuel and losses do 32,596 35, 571 31, 642 
PP ⁰¹“⁰AAͥͥ¹˙ð&ͤddͥ ³ͥẽ²e A ·˙w - M wm Se ES 385, 159 463, 246 454, 499 
e Estimate. P Preliminary. r Revised. NA Not available. 


1 [n addition to the commodities listed, the Netherlands presumably produces a variety of crude construc- 
tion materials such as clays, stone, sand and gravel but no data are published. 


? Coke oven and blast furnace gas only. 
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TRADE 


Total exports in 1971 were about 97 15 percent, while imports increased by 11.5 
percent of imports. During 1971 total ex- percent to about $14.7 billion. 
ports of about $14.2 billion were up almost 


Table 2.—Netherlands: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 
METALS 
Aluminum: 
Büllltee nka 987 4,234 ME 5 2,280; Belgium-Luxem- 
ou 
Oxide and hydroxide................ 5,871 11,593 zapal 9 „304: West Germany 2,357; Italy 
Metal, including alloys: 
SOAD- umo cse ee te 16,811 14,382 West Germany 10,314; Belgium-Luxem- 
bourg 2,679; France 936. 
Unwrought.............-..-... 64,067 64,053 West Germany 24,265; Belgium-Luxem- 
; bourg 21,430; Italy 11,354. 
Semimanufactures 87,363 40,109 West Germany 18,622; Belgium-Luxem- 
bourg 5,754; France 4,160. 
Bismuth, including alloys, all forms 86 94 West Germany 82; France 25; Italy 14. 
Cadmium, including alloys, all forms 194 167 Belgium-Luxembourg 80; France 39; West 
Germany 33. 
Chromium: 
Chrómite-. 2 ß ee 2,596 4,231 sui Mns France 983; United Kingdom 
805 HEC and hydroxides. ..... ........- 634 198 Italy 82; West Germany 65; France 21. 
oDalt: 
Oxide and hydroxide................ 4 . 41 United Kingdom 25; North Korea 12. 
Metal, including alloys, all forms 67 7 United States 3. 
Columbium and tantalum: 
Tantalum, including alloys, all forms. . 2 8 West Germany 7; France 1. 
Copper, metal, including alloys: 
BCIAD.. ce NM y RC 84,187 31,316 West Germany 17,705; Belgium-Luxem- 
bourg 11,861; Italy 552. 
Unwrought. ....................-.- r 9,271 8,275 id Germany 5,632; France 803; Italy 
Semimanufactures 20,019 16,919 West Germany 6,116; Belgium-Luxem- 
bourg 2,339; United States 2,190. 
Gold Iii thousand troy ounces.. 1,664 3,690 West Germany 2,701; Belgium-Luxem- 


bourg 781; France 198. 
Iron and steel: 
Ore and concentrate, except roasted 


pyr ite thousand tons 8 92 West Germany 88; Belgium-Luxembourg 
1 pyr ite do- 79 87 All to West Germany. 
etal: 
Scraũ : do r 687 816 West Germany 647; Belgium-Luxembourg 
129; France 12. 
Pig iron and ferroalloys ?. do r 124 11 United Kingdom 3; West Germany 3; 
Italy 1; France 1. 
Steel, primary forms do.... 1,018 1,028 ee 261; France 207; 
taly A 
Semimanufactures: 
Bars, rods, angles, shapes, sections 
do.... 399 465 West Germany 182; United Kingdom 68; 
Belgium-Luxembourg 51. 
Universal, plates and sheet. do 1,278 1,220 West Germany 267; United States 243; 
United Kingdom 165. 
Hoop and strip do 121 133 West Germany 97; Norway 9; Belgium- 
Luxembourg 6; Italy 4. 
Rails and accessories do 37 31 West Germany 16; Italy 10; Belgium- 
Luxembourg 3. 
WIiSl.:.cooici2c 4 cer do.... 29 33 West Germany 12; France 6; Italy 4. 
Tubes, pipes, and fittings. do- 854 298 Nigeria 57; West Germany 56; Belgium- 
Luxembourg 52; France 17. 
à Castings and forgings. ....... do.... 6 7 Belgium-Luxembourg 5: West Germany 2. 
ads 
Oid- soc uaes ⁰mk 8 8,055 2,655 Belgium-Luxembourg 1,824; Czechoslo- 
vakia 420; Indonesia 105. 
Metal: 
SCCADu- o ee oe Se 8,619 9,388 Belgium-Luxembourg 5,768; West Ger- 
many 2,918. 
Unwrought............-......- 14,601 16,147 West Germany 12,195; Belgium-Luxem- 
ourg 1 
Semimanufactures .. 1,333 1,526 Norway 479; United Kingdom 124. 
Magnesium, including alloys, all forms 620 421 United Kingdom 135; West Germany 124; 


United States 94. 
See footnotes at end of table. 
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Table 2.—Netherlands: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1969 1970 Principal destinations, 1970 
METALS—Continued 
Manganese: 
Ore and concentrate 25 , 082 84,255 hv ires 7,576; Italy 5,296; France 
Onde: ee ⁊ : ee 4,496 1,664 Cuba 329; Iran 198; India 198. 
Mercury..........----- 76-pound flasks.. 290 232 West Germany 87; ; Philippines 58; Bel- 
gium-Luxembourg 29. 
Molybdenum, including alloys, all forms r 114 889 West Germany 56; France 22; United 
Kingdom 17. 
Nickel: 
Oxide and hydroxide 783 759 * 8 France 132; Belgium-Luxem- 
ourg 38. 
Metal including alloys: 
Drap Lu a cna ue ALS 2,054 1,882 West Germany 897; Belgium-Luxembourg 
289; United Kingdom 266. 
Unwrought and semimanufactures 2,074 5,254 Sweden 2,806; West Germany 583; Italy 
445; People's Republic of China 323. 
Platinum-group metals, all forms 
troy ounces.. 18,229 13, 150 Hone Kong 170; West Germany 37; Iran 
Silver, metal, including alloys, all forms 
thousand troy ounces... 4,451 6,377 Belgium-Luxembourg 2,189; West Ger- 
many 2,147; Czechoslovakia 799. 
e MEM elemental, and arsenic......... 4 5 France 4; Spain 1. 
in: 
Ore and concentrate long tons Ll 994 All to West Germany. 
Metal, including alloys: 
ö; sist cea do 451 1,176 United Kingdom 854; West Germany 283; 
Denmark 76. 
Unwrought.............- do.... 1,272 5,642 Bc Germany 8,807; France 492; Austria 
Semimanufactures. ....... do.... 359 422 R 199; Norway 56; 
: West Germany 
Titanium, dioxide. ..................... 21,530 20,284 wert . 4, 996; Italy 4,878; France 
Tungsten: 
Ore and concentrate 121 120 United Kingdom 89; Japan 27. 
Metal, including alloys, all forms 222 258 West Germany 182; Austria 38; United 
Kingdom 32. 
Zinc: 
Ore and concentrate 22, 756 16,169 Bed ee 10,729; France 
%%%Gö;·Ä v ²⁵ 8 11,245 10,876 Belgium-Luxembourg 1,690; Italy 1,506; 
West Germany 1,081. 
Metal, including alloys: 
7 ( enm Hoc 7,430 6,248 France 4,864; West Germany 940: Bel- 
gium-Luxembourg 420. 
Dust (blue powder 65 287 West 5 148; United Kingdom 90; 
rael 37. 
Unwrough t 30,181 26,272 West Germany 16,210; France 5,220; 
Denmark 2,497. 
Dd Semimanufacture s 939 970 Turkey 275; West Germany 228. 
er: 
Ore and concentrate 12, 504 205 West Germany 152; France 50. 
Ash and residues containing nonfer- 
rous metals: 
Aluminum M 3,908 West Germany 3,761; Italy 142. 
Iron and steel. . thousand tons 132 133 E 90; West Germany 
1C/;ô§;ĩ %⅛Q.tA.. ³ꝛ -m aE 4,395 5,578 Belgium-Luxembourg 5,226; East Ger- 
many 172; West Germany 168. 
VA VT TRENT Sc E qoM MN UP EM 5,617 6,561 Belgium- Luxembourg 3,095; West Ger- 
many 2, 238; France 971. 
Other. uoo m eee 10,868 5,806 United Kingdom 2,952; West Germany 
1,977; Belgium-Luxembourg 259. 
NONMETALS 
Abrasives, natural, n.e.s.: 
Pumice, emery, natural eorundum 5,613 5,607 West Germany 711; France 559; Belgium- 
Luxembourg 267. 
Dust and powder of precious and semi- 
precious stones, including diamond 
thousand carats.. 1,640 2,571 West Germany 897; France 368; United 
Kingdom 316; Italy 212. 
Grinding and polishing stones 1,198 1,508 West Germany 587; United Kingdom 289; 
France 165; Belgium-Luxembourg 148. 
Asbes tons 162 275 Belgium-Luxembourg 178; West Germany 
Borates, crude natural 278,756 308,325 West Germany 100,849; United Kingdom 


See footnotes at end of table. 


56,910; France 52,045; Belgium-Luxem- 
bourg 28,069. 
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Table 2.—Netherlands: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 
NONMETALS—Continued 
Cemenu’uhntn 58,414 
e er eo 40, 842 
Clays and products: 
Crude clays: 
Benton ite 2,915 
e ------------- 88,153 
Refractory....................- 4,052 
Other thousand tons 102 
Products: 
Refractory including  nonclay 
DFICES c ee eccL 12,464 
Nonrefractory . . thousand tons 612 
Diamond, not set or strung, except dust 
and powder thousand carats.. 1,832 
Diatomite and other infusorial earths 254 
Feldspar and leu cite 120 
Fertilizer materials: 
Crude: 
Nitrogenous. .................- 542 
Phosphatic...................- 7,191 
Potassic salt 20 
e ek ees oe 43 ,296 
Manufactured: 
Nitrogenous..... thousand tons 855 
Phosphatic: 
Thomas Sslag..............- r 185 
Other thousand tons. . 289 
Potass]Oo. cl lez r 887 
Other, including mixed 
thousand tons 186 
Ammonia, anhydrou s 196,138 
FlüorSpár...- seco c aoe 8 4 
TAM MMC" 2,462 
Magnesite... ------------------------- 19,548 
IÜÜ¹r esse etek ees 93 
Pigments, mineral, including processed iron 
%%ô§ĩé—ði ...... 8 649 
Precious and semiprecious stones, except 
diamond.................. kilograms.. 20,102 
S!! ac thousand tons 1,629 
Stone, sand and gravel: 
Dimension stone: 
Unworked and partly worked 8,064 
Worked... oie: 2,708 
Gravel and crushed stone 
thousand tons 8,158 
Quartz and quartzi tee 8,930 
Sand, excluding metal-bearing 
thousand tons 8,168 
Sulfur: 
Elemental, all form 1,417 
Sulfur dioxide.....................- 1,018 
Sulfuric acid, oleum. . thousand tons 108 
Tale and steatitee 427 
Other nonmetals, n.e.s. .... thousand tons 219 


See footnotes at end of table. 


1970 


112,879 
34,955 


4,842 
45,680 
5,888 
110 


596 
871,289 


41 
3,204 


22, 469 
92 


Principal destinations, 1970 


West Germany 98,847; Belgium-Luxem- 
bourg 11,494; Ireland 4,729. 

Belgium-Luxembourg 34,368; West Ger- 
many 822. 


France 2,920; Belgium-Luxembourg 1,410; 
Italy 206. 

Belgium-Luxembourg 45,180; West Ger- 
many 292. 

West Germany 2,198; Belgium-Luxem- 
bourg 1,373; Sweden 838. 

West Germany 72; Belgium-Luxembourg 


West Germany 7,931; United Kingdom 
7,208; Belgium-Luxembourg 2,223. 
n Germany 431; Belgium-Luxembourg 
0 e 


NA. 
Indonesia 253; West Germany 147. 
Belgium-Luxembourg 151; Indonesia 17. 


NA. 
West Germany 3,893; France 2,467. 


Belgium-Luxembourg 33,484; West Ger- 
many 10,262. 


China, People’s Republic of 182; India 97; 
United Kingdom 53; West Germany 483. 


NA. 
France 162; West Germany 10. 
Congo (Brazzaville) 104. 


France 192; Belgium-Luxembourg 21. 

West Germany 159,448; Belgium-Luxem- 
bourg 93,929; United Kingdom 45,904. 

Belgium-Luxembourg 16. 

West Germany 1,468; Belgium-Luxem- 
bourg 1,855. 

West Germany 9,035; France 1,902; Bel- 
gium-Luxembourg 951. 

Belgium-Luxembourg 43. 


Yugoslavia 131; Indonesia 107; United 
Kingdom 106. 


West Germany 5,840; France 4,090; 
United States 1,070. 

Belgium-Luxembourg 928; Sweden 465; 
West Germany 275. 


Belgium-Luxembourg 6,038; West Ger- 
many 1,092. 
Begum-Lurembourg 989; West Germany 


Belgium-Luxembourg 3,828; West Ger- 
many 283. 

Belgium-Luxembourg 2,451; West Ger- 
many 1,755; Sweden 138. 


Belgium-Luxembourg 7,620; West Ger- 
many 206; France 111. 


West Germany 788; Belgium-Luxembourg 
111 


Belgium-Luxembourg 90. 

Belgium-Luxembourg 84; West Germany 
19; France 6. 

West Germany 187; Venezuela 80. 

Belgium-Luxembourg 122; West Germany 
71; France 84. 
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Table 2.—Netherlands: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural...........- 7 38 Belgium-Luxembourg 32. 
Carbon black. ........................- 75, 260 76,608 France 28,081: West Germany 13, 876; 


Sweden 7,338. 
Coal and briquets: 
Anthracite and bituminous coal 


thousand tons 1,792 1,647 Belgium-Luxembourg 791; France 501; 
West Germany 281; Switzerland 16. 
Briquets of anthracite and bituminous 
%%% o kee ed do.... 836 689 West Germany 257; Belgium-Luxembourg 
258; France 135. 
Lignite briquets. ..................- 299 225 Belgium-Luxembourg 25. 
Coke and semicoke....... thousand tons 789 691 W 249; France 168; 
geria 


Gas, hydrocarbon: 
Natural, including liquefied petroleum 


A ERREUR ENS do.... 451 565 E ry RR 248; West Germany 
pain 
Hydrogen, helium, and rare gases 545 640 Belgium-Luxembourg 867; Denmark 117; 


ia : West Germany 91. 
etroleum:. 


Crude... thousand 42-gallon barrels. . 7,743 52,640 West Germany 25,751; Belgium-Luxem- 
bourg 12,821; United Kingdom 6,704. 
Refinery products: 
Gasoline do.... 41,868 50,643 West Germany 25,755; United Kingdom 
12,622; Belgium-Luxembourg 3,149. 
Kerosine and jet fuel do.... 8,556 12,152 United Kingdom 3,616; West Germany 
2,194; Denmark 1,277. 
Distillate fuel oils do.... 54,86] 88 , 520 West Germany 57, 867; ; Belgium-Luxem- 
bourg 7,654; Sweden 5, 861. 
Residual fuel oilas do.... 89,104 124,089 United Kingdom 24,049; West Germany 
13,460; United States 13, 193; Belgium- 
Luxembourg 9,510. 
Lubricants. ............. do.... 3, 436 3,339 United Kingdom 654; Belgium-Luxem- 
poung 511; Sweden 814; West Germany 
Mineral jelly and wax..... do.... 589 521 United ae F1 28 West Germany 209; 
France 
Bituminous mixtures do- 199 254 West Germany 85; "Belgium Tesetabuure 
84; Guinea 24; Norway 11. 
Other. come See do.... 1,617 1,401 West Germany 54 8; Denmark 175; Swe- 


den 119; Norway 113. 
Mineral tar and coal-, petroleum-, or gas- 
derived crude chemicals. thousand tons. . 250 218 Belgium-Luxembourg 55; West Germany 
55; United States 21; United Kingdom 
19; Spain 13. 


r Revised. NA Not available. 

1 Excluding gold coin and gold and alloys shipped by post. 

2 Including sponge iron, shot grit, pellets, powder, spiegeleisen and ferromanganese. 

$ Includes bunkers. 

Sources: Commodity Trade Statistics, 1969, v. XIX, and 1970, v. XX; Maandstatistiek Van de Buiten- 
landse Handel per Goederensoort, December 1969, December 1970. 


Table 3.—Netherlands: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 
METALS 
Aluminum: 
Bauxite. ----------------------- 107,608 83,825 Greece 77,161; Guyana 6,1 
ee, . 158,420 188,218 Surinam 161, 909; West 93 15, 406; 
France 10 0,536. 
Metal, including alloys: 
DOIBD. c ⅛ðͤi Er. 9,612 10,897 West Germany 3,681; Belgium-Luxembourg 
2,429; East Germany 1,859. 
Unwrought, including alloys... 48,824 45,856 West Germany 5,655; France 3,934; 
Canada 1,271. 
Semimanufaetures 51, 180 51,343 West Germany 20,595; Belgium-Luxem- 
bourg 19,606; France 4,560. 
Antimony: 
Ore and concentrate 5 ets 
Metal, including alloys, all forms 122 159 HER Um Luze DOUEE 131; Czechoslovakia 
Arsenic, oxides and acids 1,040 839 Belgium-Luxembourg 669; France 144; 
: . f United Kingdom 20. 
Bismuth, including alloys, all forms 179 341 Belgium-Luxembourg 80; Peru 72; West 


Germany 58; United Kingdom 47. 
See footnotes at end of table. 
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Table 3.—Netherlands: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS—Continued 
Cadmium, including alloys, all forms 


Chromium: 
Chromite__.....................- 


Oxide and hydrox idee 

Metal, including alloys, all forms 
Cobalt: 

Oxides and hydroxid es 

Metal, including alloys, all forms 
Columbium and tantalum, tantalum 


Copper, metal including alloys: 


C ˙¹ꝛm ³A E T 
Unwroughgnltl ee 
Semimanufactures 

Gold 1.......... thousand troy ounces. . 
Iron and steel: 

Ore and concentrate, except roasted 

pyr ite thousand tons. 

Metal: 

Sers do- 

Pig iron )).. do 

Ferroallo ys do 


Steel, primary forms. do 


Semimanufactures: 
Bars, rods, sections. do 


Universal plates anc ae 
0...- 


Hoop and strip do 


Rails and accessories 


do 
Wire do- 
Tubes, pipes, and fittings 
do- 
Castings and een 
O... 
Lead: 
Ore and concentrate 
ÜXIdél. cola AA enai 
Metals, including alloys 
TOD R ͤ ee eru cue cr 
Unwrought................-- 
Semimanufactures............ 


Magne UID. metal including alloys: 


Manganese: 
Ore and concentrate 


See footnotes at end of table. 


1969 
123 


4,134 
1,492 
80 


1,428 
44,197 
68,819 

855 


4,962 


317 
48 
50 

274 


1,317 


792 
256 


7 
12, 672 


2, 884 
61,219 
6,470 
304 
527 

70 


57, 922 


848 
2,002 


1970 
147 


5,600 


9,579 
43,686 
71,312 

16 


5,416 


298 
133 

53 
285 


1,356 


810 
232 


52 
88 


678 

12 

5 

18 , 927 


3,938 
62,272 
2,508 
191 
571 
121 


111,398 


2,584 
1,799 


Principal sources, 1970 
ne Germany 68; Belgium-Luxembourg 


Mozambique 2,401; Republic of South 
Africa 1,970; Finland 990. 
ao Germany 545; U.S.S.R. 295; France 


9 
United Kingdom 16; France 13; West 
Germany 6. 


Belgium-Luxembourg 254; France 64. 

United Kingdom 123; Belgium-Luxembourg 
107; United States 106. 

United States 5; Austria 1; Belgium- 
Luxembourg 1. 


Belgium-Luxembourg 3,297; West Germany 
2,179; East Germany 1,982. 

Belgium-Luxembourg 13,611; Chile 9,964; 
Zambia 5,749; United Kingdom 4,338. 

Belgium-Luxembourg 44,179; West 
Germany 17,728; ce 4, 5. 

Denmark 72; West Germany 3; Belgium- 
Luxembourg 1. 


Sierra Leone 693; Sweden 609; Norway 
453; Brazil 299. 


Belgium-Luxembourg 231; West Germany 
44; United Kingdom 11. 

West Germany 64; Finland 40; United 
Kingdom 11. 

Norway 23; France 10; West Germany 7; 
Uni Sta 5. 

France 108; Norway 80; Belgium- 
Luxembourg 61. 


Belgium-Luxembourg 708; West Germany 
444; France 129. 


Belgium-Luxembourg 358; West Germany 
333; France 58. 

West Germany 123; Belgium-Luxembourg 
82; France 21. 


West Germany 27; Belgium-Luxembourg 
18; France 13. 

Belgium-Luxembourg 52; West Germany 
29; France 2; United Kingdom 2. 


West Germany 401; France 180; Belgium- 
Luxembourg 54; United Kingdom 39. 


West Germany 6; Belgium-Luxembourg 4. | 


NA. 
Belgium-Luxembourg 4,985; Mexico 3,762; 
West Germany 2,581; France 2,486. 


1 5 1,810; Belgium- Luxembourg 


United Kingdom 21,659; Belgium-Luxem- 
bourg 14,920; Australia 10,766. 

Belgium-Luxembourg 1,885; United States 
258; West Germany 2655. 


NA. 

United States 251; France 100; U.S.S.R. 
91; Norway 53. 

United States 45; West Germany 26; 
United Kingdom 21; Switzerland 15. 


8 6,483; France 501; West Germany 
Belgium-Luxembourg 2,216; Japan 260. 


United States 638; Spain 290; Belgium- 
Luxembourg 208; Turkey 208. 
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Table 3.—Netherlands: 
Commodity 1969 
METALS—Continued 
Molybdenum, including alloys, all forms. 26 
Nickel: 
Matte, speiss and similar materials 277 
Metal, including alloys: 
SChAD 646 ß 1,491 
Unwrought. ..............-.- 1,807 
Semimanufactures 3,811 
Platinum- group metals, all forms 
thousand troy ounces. . 52 
Silver metal, including alloys, all forms 
do.... 8,472 
Tellurium, elemental and arsenic. ...... 14 
Tin: 
Ore and concentrate. long tons 10, 378 
OXIG@ AAA EcL do 85 
Metal, including alloys 
or es do- 311 
Unwrought. t do 6,478 
Semimanufactures do 82 
Titanium: 
Ore and concentrate 571 
Diernide‚e 8 5,616 
Tungsten: 
Ore and concentrate 378 
Metal, including alloys, all forms 12 
Zinc: 
Ore and concentrate 102,152 
GG /ô§«/õô ] US 2,689 
mee bna alloys: 
—— ĩðV ct te 1,609 
Dust. (blue powder)........... 3,129 
Unwrought...............-.- 18,027 
Semimanufactures 4,658 
Other: 
Ores and concentrates: 
Columbium, molybdenum, 
tantalum, vanadium and 
zirceonium. _____________-__- 13,994 
Not specified 1, 166 
Ash and residues containing non- 
ferrous metals: 
MULCA PERS 1,744 
TIn2nao ²˙ AA long tons 
JA cd e LL a 40,143 
e ees 49,682 
Metals, including alloys, all forms: 
Metalloids: 
Phosphorus... ............ 42 
Selenium 6 
Sie 8 719 
Alkali, alkaline earth and rare- 
earth metals 206 
Oxides of barium, strontium and 
magnesium 803 


1970 


73 
359 

2, 582 
8,520 
4,718 


18 
6,520 


15 
9,997 
72 


291 
5,273 


137 
159 
5, 958 
378 
104 


90, 366 
3,391 
1,814 
2,824 

15,964 
5,150 


18,827 
1,135 


3,793 


452 
40,717 


16,003 


145 

8 
879 
369 
931 


Principal sources, 1970 


West Germany 40. 
Cuba 284; United Kingdom 63. 


United States 717; West Germany 407; 
France 396; Czechoslovakia 291. 

Norway 669; United Kingdom 662; U.S.S.R. 
631; France 443; Mozambique 333. 

West Germany 1,544; Sweden 1,265; 
United Kingdom 615; Canada 422. 


West Germany 28; France 19; United 
Kingdom 9; U.S.S.R. 4. 


West Germany 1,949; United Kingdom 
1,609; France 1,193; Belgium-Luxem- 
bourg 536. 

Belgium-Luxembourg 7; U.S.S.R. 4. 


Chile 3,105; Australia 2,538; 
Republic of Congo 1,800. 
Pep Ue remem pours 54; West Germany 


Democratic 


pe gun Luxembourg 184; West Germany 


00. 

Thailand 2,468; United Kingdom 780; 
People’s Republic of China 672; 
Indonesia 515. 

West Germany 114. 


Australia 157; 
West Germany 3,846; Italy 667; Belgium- 
Luxembourg 605. 


Portugal 218; United Kingdom 123; 
nited States 27. 
West Germany 45; United States 26; 
United Kingdom 9. 


077790 44,625; Sweden 10,639; Ireland 


West Germany 1,286; Belgium-Luxembourg 
627; France 461. 


West Germany 1,147. 

West Germany 1,701; Belgium-Luxembourg 
681; United Kingdom 320. 

West Germany 3,298; North Korea 2,974; 
Bulgaria 2,731. 

Belgium-Luxembourg 2,785; West Germany 
1,542; France 671. 


United States 18,776; Belgium-Luxembourg 


South Africa, Republic of 473; Bolivia 
154; Burma 137. 


bs 8 1,064; Algeria 843; Norway 


East Canay 342. 

West Germany 20,987; United Kingdom 
6,983; Belgium-Luxembourg 9,446. 

Canada 56,152; U.S.S.R. 14,651; West 
Germany 2,420. 


West Germany 123; Sweden 12. 
United States 4; Belgium-Luxembourg 2. 
France 673; Italy 100; Norway 26. 


West Germany 223; France 146. 


United States 329; West Germany 216; 
United Kingdom 185. 
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Table 3.—Netherlands: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS 


Abrasives, natural, n.e.s.: 
Pumice, emery, natural — EN 
eio oco eco s E thousand tons 
Dust and powder of precious and 
semiprecious stones 
thousand carats. . 
Grinding and polishing stones 


Asbestos. 
Barite and witherite.__________._____. 
Boron materials: 
Crude natural borates............. 
Oxide and acid..................- 


Cement thousand tons 
e . ee 
Clays and products 
Crude clays: 
Bentonite..... thousand tons 
Kaolin do 
Refractor yy do 
Other do 
Products: 
Refractory, including nonclay 
prieks k 5c O.. 
Nonrefractory ........- do.... 


Cryolite and chiolite. ................- 
Diamond, all grades: 
Gem, not set or strung 
thousand carats.. 
Industrial. .. thousand kilograms.. 
Diatomite and other infusorial earths... 
Feldspar and leucite. ................. 


Fertilizer materials: 

Crude: 
Nitrogenous................- 
Phosphatic. .. thousand tons 
Potassic salt᷑sss do.... 
Other... ...........-.- do.... 

Manufactured: 

Nitrogenous. .......... do.... 
Phosphatic: 
Thomas slag (P20; 
content: do 
Other (P20; content) 
e ETE 
Potassic..............- do.... 


ica: 
waste 
Worked, including agglomerated 
splittings 


Pigments, mineral: 
Natural, crude. ...............-..- 


Iron oxides, processed 
Precious and semiprecious stones, 

except diamond.......... kilograms. . 

PVT o onm thousand tons. . 


See footnote at end of table. 


1969 


382 
1,528 
1,950 


20,653 
34,569 


310,018 
, 808 


2,182 
138,319 


10, 699 
32, 874 


30,215 
1.237 


41 
36 


15 


21 


29 
424 


32 

203, 571 
27, 996 
450 

253 

846 
88,930 
1,090 


65 
2,804 
12,552 
295,367 
97 


1970 


376 
2,410 
2,218 


22, 063 
26, 584 


307,327 


2,219 
143, 881 


24 
229 


179 
436 


100 
218 
914 


415 


31, 795 
35, 559 
311 


270 
933 


39, 626 
1.821 


66 

1. 887 
13,890 
162, 959 
111 


Principal sources, 1970 


West Germany 365; Turkey 7. 


Ireland 2,076; United Kingdom 261. 

West Germany 1,182; Austria 263; United 
Kingdom 207. 

Canada 14,576; Italy 2,952; U.S.S.R. 2,107. 

West Germany 28,302; Ireland 2,562. 


United States 291,996; Turkey 15,040. 

d States 1,020; Turkey 510; France 

West Germany 1,219; Belgium-Luxembourg 
6 


Belgium-Luxembourg 79,439; France 46,195; 
West Germany 14,363. 


West Germany 11; United States 10. 

United Kingdom 166; United States 22; 
Czechoslovakia 165. 

West Germany 143; France 11; 
Czechoslovakia 9. 

West Germany 404; United Kingdom 19. 


West Germany 32; United Kingdom 27; 
France 10. 

West Germany 105; Belgium-Luxembourg 
85; Italy 15. 

All from Denmark. 


NA. 

Brazil 152. 

Denmark 3,624; Spain 1,343; France 1,337. 

Norway 14,021; Belgium-Luxembourg 
8,307; Italy 2,805. 


Chile 26,026. 

United States 496; Morocco 437; Togo 
888; Senegal 204. 

West Germany 21; France 19. 

West Germany 30; Belgium-Luxembourg 7. 


Belgium-Luxembourg 49. 


Belgium-Luxembourg 17; West Germany 2. 


United States 14; Belgium-Luxembourg 2. 

West Germany 189; East Germany 55; 
France 51. 

Belgium-Luxembourg 22; United Kingdom 
11; France 8. 

United States 21,101; Trinidad 9,854. 

France 2,263; West Germany 167. 

West Germany 118; United Kingdom 97; 
Austria 55. 

France 156; West Germany 1 

West Germany 463; 5 


449. 

Greece 14,264; India 6,975; Austria 4,543. 

United Kingdom 587; Norway 267; United 
States 163; India 121. 

Switzerland 31. 

West Germany 1,283; Austria 315; United 
States 106. 

West Germany 9,838; France 1,969. 


Brazil 152,172; West Germany 3,315. 
Cyprus 102. 
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Table 3.—Netherlands: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 
NONMETALS—Continued 
Gs sei ot DIU. ctt 63,449 416,619 West Germany 156,499; France 134,682; 
Italy 121,098. 
Sodium and potassium compounds, 
n. e. s.: 
Caustic sodaaa r 32, 888 37,876 West Germany 18,635; Belgium- 
Luxembourg 7, 723; France 7, 620. 
Caustic pota sg r 8,562 4,224 France 1, 759; Belgium-Luxembourg 1,588; 
| West Germany 424. 
Stone, sand and gravel: 
Dimension stone: 
Unworked and partly worked 
thousand tons. . 2,385 2,592 Belgium-Luxembourg 1,562; Sweden 506; 
est Germany 472. 
Worked. ...................- 32, 505 83,518 Italy 15,066; West Germany 5,813; 
Belgium-Luxembourg 4,930. 
Dolomite.......... thousand tons 686 740 Belgium-Luxembourg 623; West Germany 
84: United Kingdom 19. 
Gravel and crushed rock... do. 13, 817 14, 857 West Germany 9,880; Belgium-Luxembourg 
1,775; United Kingdom 2,327. 
Limestone................- do.... 949 1,108 Bepum-uxembourg 1,084; West Germany 
Quartz and quartzite. ............- 53,129 25,839 Belgium-Luxembourg 9,853; Norway 9,753; 
West Germany 3,422. 
Sand, excluding metal bearing 
ousand tons 7,851 7,566 Woet aa tae 7,039; Belgium-Luxembourg 
Sulfur: 
Elemental................- do.... 389 416 United States 298; France 104; Poland 10. 
Sulfur dioxide.................... 1,365 1,845 West Germany 1, 776; France 69. 
Sulfuric acid, ol um 25 487 42,814 Bel ium-Luxembourg 18,132; France 15,263; 
est Germany 9,381. 
Tale and steatite______._____-_-___--- 14,960 18,889 Norway 4,964; Austria 4,870; People’s 
Republic of China 3, 184. 
Other nonmetals, n.e.s__thousand tons 2,289 2,977 West Germany 1,710; Belgium-Luxembourg 
9 © 
Slag dross and similar waste, not metal- 
bearing: 
From iron and steel manufacture 
do.... 8,255 8,416 ura: Germany 1,891; Belgium-Luxembourg 
Slag and ash, n.es......... do.... 495 574 n Germany 339; Belgium-Luxembourg 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural.......... 1,286 1,868 West Germany 1,166; United States 288. 
Carbon black (including gas carbon).... 15,966 15,045 West Germany 10,443. 
Coal and briquets: 
Anthracite and bituminous coal 
thousand tons 5,930 4,773 West Germany 1,828; United States 1,292; 
Poland 462. 
Briquets of anthracite and 
bituminous coal.......... do.... 12 4 NA. 
Lignite and lignite briquets- do- 63 49 All from West Germany. 
Coke and semicoke. e do.... 1,008 915 his Germany 720; France 65; United 
tates 51. 
Gas, hydrocarbon: Natural including 
liquefied petroleum gas 0...- 134 96 West Germany 77; Belgium-Luxembourg 
Font ee eet sete s do.... 123 148 Mainly from West Germany. 
Petroleum: ? 
Crude. thousand 42-gallon barrels.. 329,649 456, 696 R Libya 89, 344; Saudi Arabia 
Refinery products: 
Gasoline do- 8,130 13,388  U.S.S.R. 4,267; Belgium-Luxembourg 
2,107; Italy 1,984; France 1,232. 
Kerosine and jet fuel do 4,101 3,531 Italy 1 383; Belgium-Luxembourg 980; 
United Kingdom 350. 
Distillate fuel oil do.... 18,085 21,067 United Kingdom 5,906; Italy 5,689; 
Bahrain 2,840. 
Residual fuel oil do.... 10,842 14,819 West Germany 3,945; Bahrain 2,515; 
Brazil 1,825; Belgium-Luxembourg 1,091. 
Lubricants. ..........- do.... 2,883 8,121 Netherlands Antilles 1,659; United King- 
dom 399; Belgium-Luxembourg 308. 
Mineral jelly and wax do 164 171 "n 5 76; France 82; United 
tates 23. 
Bituminous mixtures do 64 53 Belgium- Luxembourg 25; West Germany 
19; United Kingdom 4. 
: Other... et do.... 4,228 4,590 United States 2,129; Belgium-Luxembourg 


See footnotes at end of table. 


1,147; West Germany 670. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 


1970 


Principal sources, 1970 


MINERAL FUELS AND RELATED MATERIALS Continued 


Mineral tar and coal-, petroleum-, or 
gas-derived crude chemicals 
thousand tons 217 


r Revised. NA Not available. 


169 Belgium-Luxembourg 35; United States 31; 
ae Germany 26; Netherlands Antilles 


1 Excluding gold coin and gold and alloys shipped by post. 
2 Including spiegeleisen, sponge iron, shot, grit and pellets. 


$ Includes bunkers. 


Sources: United Nations Commodity Trade Statistics, Ser. D, v. XIX and XX, 1969, 1970; Maandstatistiek 
Van de Buitenlandse Handel per Goederensoort, December 1969 and December 1970. 


COMMODITY REVIEW 


METALS 


Aluminum.—Since mid-1970 the market 
for virgin aluminum has been character- 
ized by a steep increase in supply and a 
lower than anticipated rate of consumption 
with a resultant steady decline in prices, 
erosion of profit margins, and growing 
stocks. The buildup of Holland Aluminum 
N.V. and its subsidiaries into a fully inte- 
grated unit covering raw materials and 
semimanufactured and finished products is 
continuing. In the interest of maintaining 
raw material supplies, Holland Aluminum 
ig participating in a number of bauxite 
projects. These include the Kimberley proj- 
ect in Western Australia which may provide 
Holland Aluminum with as much as 100,000 
tons of alumina annually after 1974 and 
the Aurukan exploration project in Queens- 
land, Australia, in which Péchiney Ugine 
Kuhlmann has become a partner by exer- 
cising its option to acquire a 20-percent 
share. The capacity of the electrolyzing 
plant at Aluminum Delfzijl N.V. was in- 
creased in 1971 to 96,000 tons annually. 


Uranium.—A spectacular rise in the out- 
put of nuclear energy is envisaged before 
the turn of the century. By the year 2000 
the Netherlands nuclear production capac- 
ity may increase to between 30,000 and 
40,000 megawatts, which will be equivalent 
to one-half of the estimated installed elec- 
tric capacity. The Netherlands total in- 
stalled electric capacity in 1970 was 9,000 
megawatts, of which only 54 megawatts was 
supplied by nuclear energy and the re- 
mainder by natural gas, oil, and coal. By 
1980 electricity production will be more 
than doubled to 19,000 megawatts with the 
nuclear energy share of 2,000 megawatts. 
By 2000, total capacity is estimated to have 


increased to between 60,000 and 80,000 
megawatts, half of which is expected to be 
supplied by nuclear power stations. The 
increase in the nuclear production capacity 
will primarily take place by means of light- 
water reactors until the 1980’s. Subse- 
quently, it is expected to grow by means of 
fast mercury reactors and possibly also by 
means of high-temperature gas-cooled re- 
actors. The accuracy of these forecasts is 
partly dependent on the extent that nuclear 
powerplants will be able to compete with 
conventional powerplants. In regard to 
safety and environmental control, the nat- 
ural gasfueled stations and the nuclear 
powerplants are practically identical. The 
choice will primarily have to be made on 
economic grounds.4 


NONMETALS 


Cement.—Cement consumption in the 
Netherlands in 1971 totaled 5.9 million 
tons, an increase of 2.3 percent over/ that of 
1970. The cement industry achieved a new 
output record of 4 million tons in 1971. 
Of this, 1.2 million tons was produced 
by Cement-Fabriek Ijmuiden (Cemij) N.V., 
which celebrated the 40th anniversary of 
its establishment, and 0.4 millions tons was 
produced by Cement Fabriek Rozenburg 
N.V. (Robur). Robur's second cement kiln 
started operations in 1971. Blast furnace 
cement accounted for almost one-half of the 
total quantity of cement used in the 
Netherlands. 

Chemicals.—The year 1971 was marked 
by a slackening demand for chemicals in 
the Netherlands, resulting from a general 
stagnation in economic activity and an in- 


t U.S. Embassy, The Hague, Netherlands. State 
Department Dispatch A-151, May 19, 1972. 
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crease in production capacity growing out 
of investments in fixed assets committed 
in previous years. 


A variety of new chemical facilities was 
brought into production in 1971 on the 
basis of investments contracted in previous 
years. Notable among these were new ethy- 
lene plants of Gulf and the Netherlands 
State Mines, a new ammonia plant of the 
latter, plastics and inorganics by Akzo, 
Dow's ethylene oxide, ammonia and phos- 
phoric acid by Mekog-Albatros, and several 


large organics facilities of Shell Chemie. An 


Oxirane propylene oxide plant was nearing 
completion at yearend. 

Because of a sluggish demand, however, 
resulting from recession conditions at home 
and international economic conditions, pro- 
duction of chemicals fell considerably short 
of expectations. Chemical sales in 1971 
climbed to an estimated $2.9 billion, a 
little more than 9 percent above 1970 sales, 
and thus maintained a 10.5-percent share 
of all industrial production in the Nether- 
lands. Corrected figures, however, show that 
chemical sales per capita in the Netherlands 
were well under the previously reported 
. US$190 in 1969 and 1970. Meanwhile West 
Germany moved ahead with the United 
States and Switzerland and left the Nether- 
lands in fourth place. The chemical pro- 
duction volume index for 1971 came to 311, 
only 8 percent above that of 1970. There 
was an estimated net increase of 1,000 in 
chemical industry employment during the 
year, taking into account the manning of 
new facilities coming onstream and some 
retrenchments because of slackened de- 
mand. 


Except for paints and coloring materials, 
which were stagnant, most major categories 
of chemical products showed moderate 
gains during the year. Fertilizers and plas- 
tics and resins led with a 10-percent growth. 
Other semifinished products, pharmaceuti- 
cals and pesticides, and cleaning materials 
and cosmetics showed less growth, and 
other finished products gained only 3 per- 
cent.5 


MINERAL FUELS 


Petroleum and Natural Gas.—Oil refinery 
production, as well as exports, showed a 
decline in 1971. Imports of crude oil into 
the Netherlands at 60 million tons re- 
mained almost unchanged from the previ- 
ous year. The Netherlands refineries proc- 


MINERALS YEARBOOK, 1971 


essed 59.7 million tons of crude oil in 1971 
which was 2.5 million tons less than the 
year before. The refineries’ net production 
declined by 2.9 million tons from 58.5 
million tons in 1970 to 55.6 million tons 
in 1971. Actual refining capacity in 1971 
was about 80 million tons per year. Exports 
of oil products fell by 4 percent in 1971, 
from 33.8 million to 32.5 million tons. The 
consumption of oil products fell by 1.6 mil- 
lion tons, to 22.4 million tons in 1971, and 
the consumption of heavy fuel oil dropped 
sharply by 24 percent. This development 
was attributed to the completion of natural 
gas in an already weak market.6 

Early in 1971, the Netherlands, West 
Germany, and Denmark signed treáties in 
Copenhagen on delimitation of the North 
Sea Continental Shelf. Agreement was 
reached on the transfer of certain North 
Sea blocks to West Germany and on a new 
demarcation that is based on geological 
structures and not on the old principle of 
equidistance laid down by the Geneva 
Continental Shelf agreement. 

Placid International Oil Co. of Dallas, 
Tex., which had a gasfield discovery in the 
Netherlands North Sea early in 1971, was 
granted the first production license issued 
for the Netherlands Continental Shelf. The 
license covers the L/10 discovery block and 
the adjacent L/11 block, about 45 miles 
northwest of the Netherlands port of Den- 
Helder. Placid has announced plans to lay 
a pipeline from the field to the coast of the 
Netherlands and reportedly will begin gas 
production in 1973. 

Although the explosive growth of natural 
gas expansion is still formidable, sales have 
started to slow down to a growth rate of 
38.5 percent in 1971, compared with 44.5 
percent in 1970 and 55.6 percent in 1969. 
The total volume sold by Gasunie (the 
Netherlands State Mines, 40 percent; the 
State, 10 percent; Shell, 25 percent; and 
Esso, 25 percent) during 1971 reached 43.5 
billion cubic meters, compared with 31.4 
billion in 1970. Gasunie expects that sales 
in 1972 will rise to 58 billion cubic meters 
and sales projections show about 85 billion 
cubic meters in 1975 and about 95 billion 
cubic meters in 1980. Of the total volume 
sold by Gasunie in 1971, about 26.3 billion 
cubic meters were supplied to the mainland 


5 U.S. Embassy, The Hague, Netherlands. State 
Department Dispatch A-173, June 13, 1972. 

ê Petroleum Times. V. 76, No. 1931, Feb. 11, 
1972, p. 7. 
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and the remainder, 17.2 billion, was ex- 
ported. The export growth rate increased 
52.6 percent in 1971 compared with a 
growth of 49 percent in 1970. 

Export sales to West Germany increased 
73.5 percent to 6.5 billion cubic meters. 
Sales to Belgium in 1971 increased 40.2 
percent, to 6.3 billion cubic meters. France 
received 4.4 billion cubic meters, an in- 
crease of 45.1 percent. In the next few years 
the countries importing the Netherlands 
natural gas should benefit from the expan- 
sion in export sales because export volumes 
are predicted to reach over 40 billion cubic 
meters in 1975, almost equal to the fore- 
cast inland sales that year. Deliveries to 
West Germany in 1975 are expected to 
reach, in cubic meters, 14 billion; to Bel- 
gium, 11 billion; to France, 9 billion; to 
Italy, 6 billion; and to Switzerland, 0.5 
bilion. Internal consumption in the 
Netherlands is expected to grow from over 
40 billion cubic meters to over 50 billion 
cubic meters in 1980. 

The use of natural gas in the Netherlands 
has grown tremendously since large-scale 
distribution began in 1964 of over 1 billion 
cubic meters compared with an estimated 
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26.3 billion cubic meters in 1971. However, 
the percentage increase in sales on the 
home market has dropped from 42 percent 
in 1970 to 30.6 percent in 1971. The share 
of natural gas in the Nation's energy bal- 
ance has grown spectacularly to well over 
30 percent in 1971 and is likely to increase 
to 45 percent in 1975. 


Natural gas is used in the Netherlands 
to a great extent in the generation of elec- 
tricity. At the beginning of 1971 power 
stations fired with natural gas or by natural 
gas combined with oil accounted for 42 
percent of the installed generating capacity. 

Adding past consumption and estimated 
future consumption, it is estimated that a 
total of 400 billion cubic meters of natural 
gas will have been sold at home and abroad 
by 1975 or about one-fifth to one-sixth of 
their known natural gas reserves to prevent 
an imbalance being created between the 
various forms of energy by too great a 
demand surge for natural gas. At the end 
of 1971 the Netherlands Government was 
studying its gas-pricing policy.” 


7 Petroleum Press Service. V. 39, No. 3, March 
1972, pp. 86-87 
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The Mineral Industry of 
New Zealand 


By Robert A. Clifton! 


The value of New Zealand's mineral pro- 
duction increased in 1971 to $76.91 mil- 
lion,2 an apparent increase of over 39 per- 
cent from that of 1970. Dollar revaluation 
made this, in real terms, only a 29-percent 
increase. Nonmetallics-sand, rock and 
gravel, limestone, and clays—still dominate 
the industry with more than one-half of 
the mineral production value. The metallics 
provided the major portion of the increase 
as they increased by a factor of 6 their 
share of the production value since 1970. 
Value of total mineral production by year 
is shown in the following tabulation: 


Percent Total 
Year value, 
Metals Non- Fuels million 
| metals dollars ! 
196777 1. 0 67.7 31.3 58.89 
1968.......... .8 61.6 81.6 50.99 
1969. 1.7 67.8 30.5 53.50 
1970.......... 3.2 66.8 30.0 55.15 
I971.. eee 20.0 56.0 24.0 76.91 


1 Values for 1968, 1969, and 1970 converted from 
New Zealand currency devalued November 1967. 
1971 value reflects revalued U.S. dollars. 


New Zealand's efforts to lessen its eco- 
nomic dependence on farm products and 
a United Kingdom oriented market began 
to pay off in 1971. During the 4-year period 
ending March 1971, there was a 50-percent 
increase in value of exports, but the pas- 
toral products share of these dropped from 
87 percent to 82 percent. Manufactured 
exports doubled their share from 3.5 to 7.0 
percent. 

The effect of the operational status and 
initial shipments from the new aluminum 
smelter at Bluff are not reflected in the 
analysis above. The effect will be great, 
but its dependence on a Japanese market 
and that country’s economy should be 
noted. Already a planned capacity increase 
has been postponed because of the Japa- 
nese recession. 


1 Physical 
Minerals. 

2 Unless otherwise indicated, values herein are 
in U.S. dollars converted from New Zealand 
dollars at the rate of NZ$1—US$1.21. 


scientist, Division of Nonmetallic 


Table 1.—New Zealand: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 1971 v 
METALS 
Cadmium, mine output, metal content ůꝶ³³ 2e 11 10 14 
Copper, mine output, metal eontent r 71 47 85 
Gold, mine output, metal eontent troy ounces... 110, 400 11,283 9.418 
Iron and steel: 
Iron ore, gross weight_________________-___-- eee eee r 1,187 684 93 
Iron sands, gross weight h r 19,478 143,486 575,882 
Sponge iroononontnnn eee thousand tons... ne 23 e 200 
Crude gteel. nn a San Sh peace cosh LM NL do.... e 68 e 68 200 
Lead, mine output, metal content 2 r 905 778 1, 246 
Silver, mine output, metal content 332 troy ounces.. 21,950 16,428 66,398 
Tungsten, mine output, metal content 5 
Zinc, mine output, metal content 22 r 1,567 1,459 1,969 


See footnotes at end of table. 
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Table 1.—New Zealand: Production of mineral commodities—Continued 


(Metric tons unless otherwise specified) 
Commodity 


Cement, hydraulic... .... 2... 222 LLL LLL LLL Lll LLL 2l.- thousand tons 

Clays: 
BPi. 8 
/// ã ĩͤſVſVVdVVdſdTdVuddſdVdSſSTdSTſVVTVTſTWWWVTVSTTVdTſGTWTVTVhWWWVWW—WVGB0—ͤ 8 
Kaolin (including china clay ꝶ ʒꝛĩĩ·r².r dd 

H ²˙ ůn. ² ⅛ !NN³³J—T—I——— c DE pania 


Glasa sand ; ⁵ð²³]0ũ0—. ĩ,,sꝙ:ſ. ⁶ d cilc i eed 
Common sand and gra vel thousand tons 

Stone: 
hh pa wee CO ewe 
Limestone: 


Agricultural and industrial___..__._.__________- thousand tons.. 


For cement 
Serpentine 
Unspecified: 

DImeHSIOD--o- th ee ee 8 


do.... 


Coal: 
Bit uminou s thousand tons 
Subbituminounn s do 
1//%%ũ (êjũw ::: eL ] 5H. a A n im D E do 
Toll c nc eu etn «˙¹⁰ . -Ur y ] . a do 
Coke 
Metallurgical.. -2 -2-22a SA oe wee do- 
Gashouse ((/ 0 ⁰ ⁰ ⁰²¼⅛qſ ͤm...õ. ]˙· w t ied = 9 
Flic ³ DR Ec ue E P 
Gas, natural, marketed production million cubic 1 5 s 
Petroleum: 
CrPud8 Lon ·¹·Ü0dł&⁴ẽ Sob eet eie thousand 42-gallon barrels. . 
Refinery products: 
J .. o s cnc oo este ee A EP iL ene do.... 
Distillate fuel oll do.... 
Residual fuel oll do.... 
/§ö§öÜ⁵ðegnã ð cues mts E E LE a re do 
Refinery fuel and losses do- 
%%)%!CGͤõͤͤͥ su se ei Eid p uit » do 
e Estimate. P Preliminary. r Revised. 


1 Contained in zinc concentrate. 
2 Contained in lead-copper concentrate. 
3 Includes that ee in lead- copper concentrate. 
Average 60 percent iro 
5 Year beginning April 1 p. that stated. 


TRADE 


During 1969-70 New Zealand's exports 
of mineral commodities increased NZ$1 


Me pce EAR A 8 do.... 


1969 


19.306 
49,297 


107,485 
25,412 


10,076 


1,140 
1,494 
78 


22, 551 
2,801 


488 
1,705 
171 


2,364 


5 
48 


2 
3 


9,472 
4,824 
4,458 
r 1,373 
1,453 


r 21. 580 


1970 


829 


20, 039 
256, 902 
11, 641 
5, 883 
25 


484 
2.032 
19.207 


l 52 , 793 


135,628 
27,069 


10,273 


1,283 
1,523 
78 


23,630 


43,268 


124, 520 
26,119 


8,311 
1,397 
1,536 

73 


81,222 
2,197 


804 


million and imports decreased NZ$9 million 
compared with 1968—69. 
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Table 2.—New Zealand: Exports of mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum: 
Metal, including alloys: 
T8D..-2 2.220. 8 
Unwrought and semimanu- 
factures . 


Copper: 
Ore and concentrate 
Metal, including alloys: 


Scrap. DNO ROME a 
Unwrought and semimanu- 

acture ss 

Gold, refined ---------- value 


Iron and steel: 
Ore and concentrate (iron sand) 
Metal: 
Scrap- ff§³ ͥ ħMħ 


Steel, primary forms 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections 


Hoops and strips 
Wire Mee 86 
Tubes, pipes, and fittings... 


Castings and forgings, 
rou gg 
Lead: 
Ore and concentrate 
Metal, including alloys: 


/ es ee Sosa 


Unwrought and semimanu- 
factures... s 
Nickel metal, scra zzz 


Platinum-group metals and silver ores ? 


value 
Tin metal, ineluding alloys: 
Scrap. 3 long tons 
Unwrought and semimanu- 
fact ures do 
Zine: 
Ore and concentrate 
Metal, including alloys: 
rap and a3 
Unwrought and semimanu- 
facture ss 


Other: 
re ano concentrate of base metals, 


Ash and residue containing non- 


ferrous metals :: value 
NONMETALS 

Asbestos articles and building n 2 

ncc: 


Clays and products (including all 
refractory brick): 
Crude, n. e. 
Produets ꝶ2T:!T!T DT ....-.- value 


See footnotes at end of table. 


1968-69 


1,182 
469 


10 
744 


4,434 
$27,010 


5,818 
16 


$140,243 


17 


63 
$285,556 


$229,813 


1,606 


690 
$144,707 


1969-70 


1,428 


3,961 
$29,074 
30,985 
7,099 
42 


4,829 
3,139 
8 


$91,922 


145 
$375,237 


$503,883 


828 


1. 592 
$125,187 


Principal destinations, 1969-70 


Australia 1,181; Japan 181. 
gapan 212; Australia 198; Philippines 


Australia 859; West Germany 144; 
Japan 131. 


Japan 1,089; Australia 910; West 
Germany 602. 


All to Japan. 


Japan 2,482; Australia 2,271; West 
Germany 1,504 
Taiwan 41. 


Fiji 4,000; American Samoa 222. 


Fiji 941; Hong Kong 769; Kenya 303. 

American Samoa 6; Singapore 1. 

Hong Kong 324; Fiji 88. 

Fiji 87; Western Samoa 69; Papua 
and New Guinea 40. 


Australia 29. 

Mainly to Japan. 

Australia 649; Republic of South 
ama 154; Belgium-Luxembourg 

Australia 435; Malaysia 66. 

United States 3; United Kingdom 2; 
Australia 2. 


Australia $51,917; United Kingdom 
$27,244; West Germany $12,761. 


Australia 2; Fiji 1. 

All to Japan. 

Japan 143; Australia 114. 
Italy 24; Australia 20. 


Australia 189; United Kingdom 6. 


Australia $190,299; Netherlands 
$70,358; Sweden $52,602. 


Papua and New Guinea $185,425; 
iji VER 669; Western Samoa 
$120,458. 
New Hebrides 261; Guam 255; Western 
Samoa 106. 


Australia 1,531; Japan 30. 
Australia $52, 565; iji $46,678; 
French Polynesia $7,091. 
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Table 2.—New Zealand: Exports of mineral commodities 1—Continued 
(Metric tons unless otherwise specified) 


Commodity 1968-69 1969-70 Principal destinations, 1969-70 
NONMETALS—Continued 
Fertilizer materials: 
CPU C2 Aa ccu D uu 3,103 1,828 United Kingdom 1,013; Malaysia 254; 
Japan 224. 
Manufactured: 

Nitrogenous__.______.._.___- 26 128 Australia 81; Western Samoa 30. 

Phosphatie 436 253 Fiji 108; Hong Kong 52. 

Potassi ee 35 7 All to Western Samoa. 

Other o oos mcus 92 415 Australia 401; French Polynesia 8. 
Kauri GUM. oe oo ee eae eese 80 22 United States 11; Italy 8. 
DMG ek re oad ie ee eue us 20 23 New Caledonia 21; Fiji 1. 
Precious and semiprecious stones, except 

diamond 2 F value. $442 $1,185 United Kingdom $1,085; Australia $100. 
Pumic8- oo ks btn Oo Ll 611 872 Aun ala 584; United Kingdom 122; 
iji 85. 
Stone, sand and gravel_______.___.___- 331 341 American Samoa 270; Australia 16. 
Stone, monumental 2 value r $10,812 $19,289 Japan $10,581; Fiji $3,534; Western 
amoa $1,738. 

G;ö;ꝰ—⁵Ü[Q ³·¹w¹A ote 37 68 United States 36; Australia 27. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural.......... 221 sins 
Coal and coke, including briquets 808 5,403 New Caledonia 4,975; Singapore 272. 


Petroleum refinery products: 
Gasoline (including natural) 


42-gallon barrels. . 4 154 New Hebrides 111; Western Samoa 28; 
Pitcairn Island 9. 
Distillate fuel oil........... do.... 815,591 957,074 Ships stores 957,071; Fiji 3. 
Residual fuel oil. do. 1,673,559 1,031,045 Ships stores 591,836; Australia 238,163; 
ingapore 201,046. 
Lubricants. ..............- do.... r 512 3, 676 Ships stores 2,361; Fiji 1,116; Australia 
Other -oase do.... 4,912 14,277 Wallis and Futuna Island 6,446; New 


Hebrides 3,850; New Caledonia 


t Revised. NA Not available. 
1 Fiscal period July 1 through June 30. 
2 Converted from NZ$ at a prorated value of US$0.995310. 


Table 3.—New Zealand: Imports of mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 1968-69 1969-70 Principal sources, 1969-70 
METALS 
Aluminum: 
Oxides and hydroxides_______._____- 2,752 8,048 Japan 2,547; United Kingdom 352. 
Metals and alloys: 
Unwrought. .............--...- 9,827 13,258 Canada 7,792; Australia 3, 192. 
Semimanufactures 5,888 7,115 Canada 4,777; Australia 1,180. 
Antimony metal value.. $39,058 $33,836 People's Republic of China $22,110. 
Arsenic, trioxide, pentoxide and acid 164 188 People's Republic of China 82; Sweden 34. 
Chromium oxides and hydroxid es 112 215 United Kingdom 99; West Germany 81. 
Copper metal, including alloys: 
Unwrou ght 175 171 United Kingdom 161. 
Semimanufactures 11,075 11,670 Australia 9,441; United Kingdom 1,183. 
Gold, metal unworked. _____ troy ounces. . 9,728 18,479 Australia 7,591; United Kingdom 5,720. 
Iron and steel: 
Metal: 
Pig iron, including cast iron 6,552 7,623 Mainly from Australia. 
Sponge iron, powder and shot 479 616 United Kingdom 365; Sweden 140. 
Spiegeleisen...___...____.____--_ 202 126 Republic of South Africa 96; India 30. 
erroalloys. ..................- 1,708 3,286 ines 1,357; Republic of South Africa 
Steel, primary form 1,206 125 Austria 50; United Kingdom 31. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 181,575 150,496 Australia 117,494. 
Universals, plates, and sheets. 227,449 247,086 Japan 186,874; Australia 74,350. 
Hoop and strip................- 12,879 13,429 Und agin 5,282; Australia 3,919; 
apan 8,528. 
Rails and accessories. 10,322 9,065 United Kingdom 3,444; Australia 3,182. 
C. ee 17,434 21,061 Australia 10,342; United Kingdom 8,138. 
Tubes, pipes, and fittings ....... 53,045 52,328 Australia 24,287; United Kingdom 17,094. 
Castings and forgings, rough..... 83 85 Mainly from United Kingdom. 


See footnotes at end of table. 
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Table 3.—New Zealand: Imports of mineral commodities 1—Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS—Continued 
Lead: 
Ore and concentrate 
MUR 


Magnesium metal, unwrought............ 
Manganese: 

re and concentrate 

Oxides. ind c Yos ĩ 


Mercury........-.....- 76-pound flasks. . 


Nickel metal, including alloys: 
Unwrought......................-.- 
Semimanufactures 

Platinum-group metals and silver: 

Metal, including alloys: 
Platinum group 
thousand troy ounces. . 


Silver do 
Tin: 
Oxid es long tons 
Metal, including alloys: 
nwrought 55 do 
emimanufactures do- 
Titanium oxide ss 
Zinc: 


Oxide and peroxide. ................ 
Metal, including alloys: 
Scrap and blue powder 
Unwrought. ................... 
Semimanufactures 
Other: 
Ore and concentrate 
Ashes and residues containing nonfer- 
rous metals_.____...._._._--..-_- 
Oxides, hydroxides and peroxides of 
metal, n. es 


NONMETALS 


Clays and products: 
Crude, n.e.s.: 
Fuller's earth, chinas, chamotte. . 
Kaolin (china clay yy) 


Products, refractory (including non- 
clay bricks) e —— 
Cryolite and Ehiolil tee 
Diamond: 
Gem, not set or strung ? 
value: thousands 


Industrial 22. do 


Diatomite and other infusorial earths 
Feldspar, fluorspar, and nepheline syenite. - 
Fertilizer materials: 
Crude: 
Nitrogenous. ...............-.- 


Nitrogenous. ...........-..--.- 
Phoaphatic, including basic slag. . 


See footnote at end of table. 


1968-69 


29,485 
10,644 


r 149,578 


1969-70 


650 


6 
5,921 


272 


Principal sources, 196970 


Australia 528; United Kingdom 116. 


All New Zealand reimports. 
Mainly from Australia. 
Australia 14; United anoo 8. 
Mainly from United Sta 


Australia 15. 
United States 350; Japan 118; Australia 


52. 
Italy 100; Spain 65; United Kingdom 38; 
exico 32. 


United Kingdom 17; Canada 11. 
United Kingdom 144; Australia 40. 


United Kingdom 1 
Australia 1,087; U nited Kingdom 152. 


Mainly from United Kingdom. 


Malaysia 160; Australia 154. 
United Kingdom 19; Australia 16. 
Australia 764; Japan 161. 


Australia 11; United Kingdom 7. 


Australia 78; United States 50. 
Mainly from Australia 
United Kingdom 270; Australia 207. 


Australia 671. 


United Kingdom 45; West Germany 36. 


4796 6,665: Republic of South Africa 


Australia 5,097; United States 379. 

Japan 1, 552; United Kingdom 1,466. 

United Kingdom 312; France 265; 
Belgium-Luxembourg 101. 


United Kingdom 454; Australia 23. 

United States 1,648; United Kingdom 871; 
Australia 1 145. 

United States 1,884; United Kingdom 746; 
Australia 617. 


United Kingdom 1,155; Japan 91. 
Denmark 11; Australia 5. 


~ Ring ublic of Si. Africa $418; United 
ingdom $ 
Repu ublic of South Africa $53; United 
ingdom $ 
Mainly from United States. 
Sweden 2,805; Norway 257. 


Chile 264; United States 

Nauru 611; Australia 1255 Gilbert Islands 
169. 

Ail from United States. 


Japan 16,660; West Germany 5,716. 
United States 9,372; Belgium-Luxembourg 


5,197. 
United States 82,362; Canada 66,679. 
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Table 3.—New Zealand: Imports of mineral commodities 1—Continued 
(Metric tons unless otherwise specified) 


Commodity 1968-69 
NONMETALS—Continued 
Graphite, natural... ....................- 101 
Gypsum and plaster s 96,583 
1C1Cö·ßͤ“ ˙ ² ĩ ( ⅛¾ꝛaA ut 8 297 
Magnoglt8. o y nu A 307 
Pigments, minerals, including processed 
iron oxide 914 
Precious and semiprecious stones, except 
diamond value, thousands. . r $417 
Salt and bring kk 36,025 
Sodium and potassium compounds, n. e.s . r 7, 355 
Stone, sand and gravel: 
Dimension s tonnen r 1,285 
Gravel and crushed rock... ......... 137 
Limestone........................- 
Quartz and quartzite. ............... 1,487 
Sand, excluding metal bearing 272 
Sulfur, elemental, all forme 160, 273 
Tale, steatite, soapstone and pyrophyllite. . 1 677 
MINERAL FUELS AND RELATED MATERIALS 
Bitumen, natural. ...................... 295 
Carbon black and gas carbon 5,475 
Coal and coke, including briquets 41 
Gas hydrocarbon 2_ _ ___ value, thousands $123 
Peat, including peat briquets and litter 22 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels... 721,624 
Refinery products: 
Gasoline do 1, 855 
Kerosine and jet fuel. do 1. 538 
Distillate fuel oilll do 1,229 
Residual fuel oil. do. 2 
Lubricants ?. . value, thousands $4,407 
Mineral jelly and wax 2. do $528 
Other ......---- do.... $1,690 
Mineral tar from coal-, petroleum-, or gas- 
derived crude chemicals 
thousand 42-gallon barrels. . 30 
r Revised. 
1 Fiscal period July 1 through June 30. 


2 Converted from 


1969-70 
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Z$ at a prorated value of US$0.995310. 


Principal sources, 1969-70 


United Kingdom 49; Japan 28. 
Mainly from Australia 

All from United Kingdom. 
India 171; Australia 65. 


West Germany 345; Austria 219. 


Australia $117; West Germany $72. 
United Kingdom 28,737; Australia 6,877. 
Netherlands 2,365; United Kingdom 2,249. 


Republic of South Africa 528; venen 151. 

United Kingdom 39; France 1 

All from United Kingdom. 

Belgium-Luxembourg 452; Australia 311; 
United Kingdom 65. 

Mainly from Australia. 

Canada 180,989; United States 65,236. 

Australia 1, 557; United States 188. 


Trinidad and Tobago 247; United States 


Australia 4,850; United States 1,470. 
All from United Kingdom. 

Australia $94; United States $31. 
Ireland 37; United Kingdom 10. 


Kuwait 11,415; Saudi Arabia 4,818; Brunei 
1,510. 


ian 1,030; Australia 419; South Yemen 
00. 

Austina 690; Iran 350; South Yemen 
Australia 162; Bahrain 443; Singapore 


Australia $1,766; United States $913; 
United Kingdom $657. 

United States $360; India $114; People’s 
Republic of China $101. 

United States $594; Australia $217; 
United Kingdom $115. 


Indonesia 24; United States 17. 


COMMODITY REVIEW 


METALS 


Aluminum.—The Bluff smelter became 
completely operational during 1971. At the 
official opening on November 30, 1971, it 
was producing at the planned 73,000 metric 
tons per year capacity. The planned for, 
and built in, capacity to expand to 110,000 
tons per year will be delayed because of 
recessions in major markets. Two shipments 
totaling 10,000 tons were scheduled for 
Japan before the end of 1971. Aluminum 
for the domestic market was scheduled for 
1972. An aluminum fabrication industry 


was beginning to appear, and there was 
renewed interest in D North Island baux- 
ite deposits. 

Iron and Steel.—Iron sand concentrate 


shipments began from the Waipipi-Waverly 
deposit by a unique offshore pipeline load- 
ing method. Waipipi Ironsands Ltd. has 
contracts with Japanese firms to supply 11 
million tons of concentrate over the next 
10 years. New Zealand Steel Ltd. has similar 
contracts for their iron sands project at 
Lake Taharoa. While not exporting in 1971, 
New Zealand Steel started captive consump- 
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tion at its Glenbrook steelworks. JBL Ex- 
ploration Ltd. was actively considering a 
third iron sands project both off and on- 
shore in the Taranaki Bight area. 

South Island has entered the iron and 
steel picture as the result of a major pros- 
pecting find. Consolidated Mining Co. said 
that the find, reportedly of 50 million tons 
of gabbro body containing magnetite, 
ilmenite, and vanadium pentoxide, may 
result in the establishment of a smelter 
using West Coast coal. 

Silver.—Consolidated Silver Mining Co. 
of New Zealand, Ltd. reported high silver 
values in its Maratoto Valley, North Island 
mine, and Southern Cross Minerals Explo- 
ration reported that production is virtu- 
ally assured from its find in an old mining 
area on the Coromandel Peninsula. 

Tungsten.—The mountain country of 
Central Otago, near Glenorchy, has a 200- 
square-mile zone of scheelite mineralization. 
A little of the ore was mined in previous 
years, but the low price of tungsten on the 
market forced closing. The seemingly stable 
high prices have stimulated the interest 
of several companies and private prospec- 
tors in the Otago deposits. Chief among 
these is Alex Harvey Industries Ltd. with 
2% years of investigation, a pilot processing 
mil, and creation of its new company, 
New Zealand Tungsten Mining Corporation 
for continued development. The Geological 
Survey reported an encouraging 1.25 per- 
cent scheelite in the ore. 


NONMETALS 
Asbestos.—A deposit of short fiber chry- 
sotile was being investigated in Cobb 


Valley, Nelson, with a mining operation a 
distinct possibility. Another prospect in 
Red Hills, Otago, was undergoing evalu- 
ation. 

Clays.—With proved reserves exceeding 7 
million tons, the halloysite deposit at Te 
Pene in Northland was the center of major 
interest. Development as a large scale ex- 
port industry was under way and an an- 
nual sales of NZ$5 million was a hoped- 
for goal. 

Stone.—Limestone.—Finding an export 
market for limestone from four major high 


quality deposits looked favorable. The 
deposits are: 
l. At Takaka, Nelson, where several 


hundred million tons of marble (97 percent 
CaCO3) are presently being quarried. 
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2. At Kellard Point, Fiordland, where 
an estimated 15 million tons of 85 percent 
CaCO; marble is located. There is no 
present production. 


3. In the Lower Waitaki Valley, where 
an estimated 450 million tons of plus 92 
percent CaCO; limestone is located. About 
70,000 tons per year were being quarried 
for various uses. 


4. At Dunback, Otago, where 150 million 
tons of plus 93 percent CaCO; Paleozoic 
limestone was available, but not being 
quarried. 


Sulfur.—The option on the Taupo Quar- 
ries Ltd. sulfur deposits that were held by 
American Cyanamid Co. were relinquished 
to Gulf Resources and Chemical Corp. and 
its New Zealand Partner, Fletcher Holdings 
Ltd. Test boreholes were being drilled, 
and recovery tests on the 6-million-ton 
deposit were scheduled. Other promising 
areas nearby were under investigation. 


MINERAL FUELS 


Coal.—Coal production during 1971 was 
89 percent of 1970 production. A possible 
reason for the loss will be found in the 
natural gas section below. New export mar- 
kets and/or a steel industry boom seem to 
be the best answers to this problem. 


Peat.—Pan Pacific Mining Corp. revealed 
plans for financing an operation to develop 
peat wax deposits on Chatham Island. Test- 
ing has indicated that the deposits could 
sustain production of 20,000 tons of wax 
per year for an indefinite period. 


Petroleum and Natural Gas.—Natural gas 
production increased 182 percent over that 
of 1970. The pipeline to urban markets un- 
doubtedly accounted for this increase. 
Availability of this additional gas also made 
inroads in the traditional coal markets. ‘The 
production was from the Kapuni field 
where proven reserves represent about twice 
the annual energy supply for New Zealand. 
Estimates of the Maui field reserves are 20 
times larger than those of Kapuni. Even 
with this abundance, natural gas is not 
expected to supply a major portion of the 
country’s energy needs until 1980. The 
Government and Shell-BP-Todd Oil Services 
Ltd. seem in no hurry to conclude the 
negotiations as to the revenue split from 
the Maui gas. Even after 18 months there 
was no sign of haste from either party. 
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The Mineral Industry of Nigeria 


By Gertrude N. Greenspoon ! 


The rapid growth of the Nigerian econ- 
omy, with the petroleum industry increas- 
ing faster than all other sectors, continued 
throughout 1971. Gross domestic produc- 
tion (GDP) rose about 12 percent in 1971 
compared with a nearly 10-percent increase 
in 1970. Population in 1971 was 56.5 
million, 23 percent urban, and growing 
at an annual rate of 2.5 percent? In 1970, 
the gross national product (GNP) was $5.8 
billion 3 and $105 per capita compared with 
a GNP of $5.45 billion and a per capita 
GNP of $125 in 1966, the last full year 
before the outbreak of the civil war. 

With a production of nearly 1.7 million 
barrels per day in late 1971, Nigeria now 
ranks ninth in world production of crude 
oil. The increased oil production combined 
with higher prices per barrel, beginning in 
September as a result of new price agree- 
ments, greatly increased Government reve- 
nue. The oil industry now accounts for 
over one-half of the budget revenue. It as- 
sures adequate funds to meet current needs 
of the growing Government sector, reduces 
Government internal debt, and also reduces 
substantially the need for internal and 
external borrowing to finance development 
plans. In addition, increased oil revenues 
which financed a large flow of imports, 
have abated somewhat the inflationary 
forces which had troubled the economy, 
particularly right after the civil war. 


Nigeria maintained its sixth place rank- 
ing among free world tin-producing nations, 
after losing fifth place to Australia in 1970. 
The country continued as the third leading 
producer in the free world in output of 
columbite, produced as a coproduct of tin 
ore mining. 

Government policy for promoting Niger- 
ianization shifted from personnel policy 
to ownership in the private sector. A new 
policy was announced in June reserving a 
broad range of small trading, service, and 


light manufacturing industries exclusively 
for Nigerian ownership. The announce- 
ment also included an additional list of 
medium-scale industries which would have 
40 percent Nigerian ownership. A National 
Oil Corp. (NOC) was established to imple- 
ment the oil policy described in the na- 
tional development plan. In mid-1971, the 
Government acquired a one-third interest 
in two oil companies, and is requiring at 
least 51 percent participation in new min- 
ing concessions. 


Virtually all import restrictions were re- 
laxed April 1. This liberalization of trade 
together with the institution of a system 
to release payment for most imports 90 
or 180 days after arrival resulted in a surge 
in imports in mid-1971 to a record $1,507 
million for the year. 


The Nigerian Government announced on 
December 23 that the exchange rate for 
the Nigerian pound is one Nigerian pound 
to US$3.04 and the rate for sterling will be 
about £117 sterling to £100 Nigerian given 
the new rate of US$2.60 to the pound 
sterling. The Ministry of Finance empha- 
sized again that the external value of the 
new Nigerian pound is not tied to the 
dollar, sterling, or any other foreign cur- 
rency.4 

Improvements to port facilities continued 
throughout 1971. Congestion at Lagos was 
released considerably, and seven new berths 
wil be constructed in the next 3 years. 
Dredging operations to enable more ships 
to use the port facilities at Calabar and 


1 Mineral Division of Nonferrous 
Metals. 
2 Agency for International Development. Eco- 


nomic Data Book. Revision No. 279, May 1972, 


specialist, 


p. 5. 

3 Where necessary, values have been converted 
from Nigerian pounds (N£) to U.S. dollars at the 
rate of N£1—US$2.80. 

*Standard Bank Limited, (London). Standard 
Bank Review, Nigeria. January 1972, p. 14. 
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Warri will further ease the pressure on 
Lagos. Other transport activities include 
construction of the 75-mile Kano-Tudun- 
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wada-Jos road, and opening of the EKO 


Bridge extension providing easier access 
between the island and mainland Lagos. 


PRODUCTION 


As in 1970, the petroleum industry 
dominated Nigerian mineral production in 
1971. Both crude and refined petroleum 
recorded substantial increases in output. 
The production of crude petroleum rose 
from 1.4 million barrels per day in January 
to nearly 1.7 million in December. Tin 


Table 1.—Nigeria: 


concentrate production was 5 percent be- 
low that of 1970 but output of tin metal 
was only slightly less than the preceding 
year. Despite a fourfold increase, coal pro- 
duction was still far below the 1966 output, 
the last full year of operation before the 
civil war, 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 1969 1970 1971 v 
METALS 
Columbium and tantalum: 
Columbite concentrattt dk „„ 1,515 1,617 1,379 
Tantalite concentrate... LLL LL cll LL LLL LLL eee 6 4 4 
S §³Wu¹œ˙æͥͥͥͥͥ ͥ ER ted Add 8 troy ounces.. 298 123 86 
5 metals, monazite concentrate 13 13 102 
in: 
Mine output, cassiterite concentrate: 
Gross weight... 22222222 Lc L2 cll l2 cll 2 L2 2 c Lll. long tons.. 11, 630 9, 759 9,242 
rr ³ yd do 8,6 7,888 7,005 
Snelbep. õĩ˙ſ eee i E music: do 8,839 17, 941 7,248 
NONMETALS 
Cement 3s ⁵³1A4 et Gece mdr ee tee wees thousand tons r 557 r 587 654 
Clays, Kaolin: ³˙Ü¹ü ͤũ ꝶ m... ⁰⁰⁰m eee eee Se eas 469 579 158 
ne: 
LinstorÖnnn cee Sec keeedes thousand tons 691 678 474 
h misi De eL ð LLL LUN Een 1,168 1,098 8,8326 
typ MD CHUTE MAS r 2,196 NA NA 
MINERAL FUELS AND RELATED MATERIALS 
%)))%FÜö·—᷑!U(.(wwköõͥͤã⁵ a cc Rt LA M E e oa 15,854 135,799 157,950 
Gas, natural: 
Gross produe tion million cubic feet.. 145,714 284, 933 458,169 
Marketed production. nnn do- 2,252 3, 920 e 6,800 
Petroleum: 
ͤ F ͤĩ·˙¹mN A thousand 42-gallon barrels.. 197,204 395, 836 558,375 
Refinery products: 
GC el es ⁰·¹ A ou cule E do.... oe 1,848 8,767 
Kerosine. o 8 t . es See eS do.... e 1,166 2,117 
Distillate fuel oil... 2222222222222 LLL LLL ee do.... seus 1,718 8,532 
Residual fuel oil 0...- » 2,317 4,665 
Liquefied petroleum gas 8 A 13 24 
Refinery fuel and losses do.... wie 338 411 
ON ³¹6¹A ³⁰¹¹wm⁴ſ yd o ⁊ ͤ K M E do Zu 7,400 14,516 
e Estimate. P Preliminary. r Revised. NA Not available. 


! In addition to the commodities listed, a variety of crude construction materials are also presumably pro- 
duced, but available information is inadequate to make reliable estimates of output levels. 


TRADE 


Nigeria's foreign trade increased sub- 
stantially in 1970. Both exports and im- 
ports registered gains over 1969, but the 
increase in imports exceeded that of ex- 
ports, and the favorable trade balance 
declined to $181 million, $14 million less 
than in 1969. Total value of exports rose 


39 percent over 1969; crude petroleum ac- 
counted for 95 percent of the increase. The 
value of imports, the highest recorded, was 
52 percent greater than in 1969. 

Crude petroleum accounted for $333 
million of the $349 million increase in 
exports in 1970, and its share of total ex- 
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ports rose from 42 percent in 1969 to 58 
percent in 1970. The export value of tin 
metal increased $8 million in 1970. 

The large increase in imports was dis- 
tributed among all commodities except 
mineral fuels and lubricants which de- 
creased owing to the resumption of oper- 
ations at the Port Harcourt refinery. Post- 
war reconstruction, together with a con- 
struction boom outside war affected areas, 
resulted in a substantial increase in im- 
ports of building materials. Cement im- 
ports rose 500 percent and bricks, conduits, 
and roofing tiles gained 59 percent. Iron 
and steel products rose 89 percent and 
large increases were made in imports of 
machinery, transport equipment, chemicals, 
and miscellaneous manufactured products. 

In 1971, Nigeria's export surplus de- 
clined 16 percent as imports continued to 
increase. Exports were valued at $1,659 
million while import values totaled $1,507 
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million. As in 1970, crude oil continued as 
the principal contributor to Nigeria's trade 
surplus, The 42-percent increase in imports 
reflected large gains in receipts of both 
capital goods and consumer goods. Mineral 
fuel imports dropped 59 percent because 
of increased production at the refinery at 
Port Harcourt. 

The value of mineral trade and total 
trade in recent years was as follows: 


Value 
(million dollars) 
Mineral Total 
commodity commodity 
trade trade 
Exports: 

99968 FFF 147 587 
196 9999 424 r 891 
1970... uana 762 1,240 

Imports: 
1988. 105 r 539 
1969999. 126 696 
1910. oe NA 1,059 


t Revised. NA Not available. 


Table 2.—Nigeria: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 
METALS 
Columbite, ore and concentrate r 1,881 1,792 United Kingdom 621; Japan 420; United 
States 3778. 
Iron and steel: 
dJ§öÜö:,‚ꝛ scent Eu E r 20,497 12,536 Franee 3193; West Germany 3,048; Spain 
Semimanufactures. ................- 7 3 All to Mali. 
Lead, ore and concentrate (1) 5 All to Ethiopia. 
Nickel and nickel alloys, worked......... 168 2 
Platinum-group metals, including alloys... SE 756 All to United Kingdom. 
A antaiia, ore and concentrate 17 4 Netherlands 3; West Germany 1. 
in: 
Ore and concentrate long tons 4 8 All to United Kingdom. 
Metal, including alloys, unwrought 
7 do.... 10,110 10,731 United Kingdom 6,991; Netherlands 1,175. 
e: 
Ore and concentrate 43 61 All to Belgium- Luxembourg. 
Metal, including allo ys ne 32 All to United Kingdom. 
Other nonferrous base metals: 
Ore and concentrate 1. 110 1,485 United States 1,118; West Germany 305. 
ÜL 3 rc 12,411 5, 270 West Germany 2,028; Spain 1,448; Bel- 
gium-Luxembourg 548. 
NONMETALS 
Cement... o⁰HZꝓ! . r8 4 Al to former French Equatorial Africa. 
Fertilizers, crude....................... 233 86 Ivory Coast 42; Togo 2". 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural 1,048 1,819 Togo. 102; former French Equatorial Africa 
Petroleum: ° 
Crude and partly refined 
thousand 42-gallon barrels.. 198,962 377,046 United Kingdom 88,851; Netherlands 
68,917; United States 50,209. 
Refinery products: 
Gasoline (including natura) i 
0.... - 
Kerosine do- " (1) 
Jet {UC ee 8 do (1) 134 Netherlands Antilles 132. 
Distillate fuel oll do (2) 
Residual fuel oil.......... O.a- 21 9 Dahomey 4. 
Lubricants... ..........- do.... M 474 Ghana 389. 
Other... lcosounc 9 ie 6 Dahomey 2. 


t Revised. 
1 Less than 14 unit. 


Source: Nigeria Trade Summary, Nigerian Federal Office of Statistics, December issues for 1969 and 1970. 
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Table 8.—Nigeria: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 
METALS 
Aluminum, metal and alloys: 
Unwrought. ....................--. 188 248 West Germany 236; United Kingdom 10. 
Semimanufacture s 4,553 8,128 Switzerland 2,467; United Kingdom 2,268; 
West Germany 1 ,972. 
Copper, metal and alloys: 
Unwrought. ...............--...--. 10 20 All from United Kingdom. 
Semimanufactures.................. 884 1,707 United Kingdom 8983 Italy 568. 
Iron and steel: 
Metal: 
Pig iron, ferroalloys and other : 
similar materials 754 611 United Kingdom 445; United States 161. 
Spiegeleisen...............-...- te 91 All from United Kin gdom. 
Steel, primary form.. 8,286 14,816 West Germany 9, 676; Netherlands 1,681; 
United Kingdom 1,415. 
Semimanufacture s r 326,075 564,075 United Kingdom 98,490; Japan 97, 088; 
United States 75,843. 
Lead, metal, including alloys: 
nwrou ght 722 417 United Kingdom 381; Denmark 17. 
Semimanufacture s 186 113 West Germany 68: United Kingdom 20. 
Nickel, metal, unwrought and semimanu- i 
Keil E 12 76 Canada 33; United Kingdom 19. 
Platinum-group metals, unworked 
troy ounces. . 2,985 46,647 b Germany 25,876; United Kingdom 
? e. 
Silver, metal, unworked or partly worked 
0.... 18,186 1,890,112 United Kingdom 1,379,690. 
Tin, metal and alloys, all forms f i 
ong tons.. ? 458 191 United Kingdom 107; Denmark 47. 
Zinc, all forms, including alloys. ......... 6,271 4,854 Zaire 2,806; West Germany 1,643. 
Other: 
Ore and concentrate of nonferrous 
base metals. ...............-..--- 519 886 United Kingdom 877. 
Nonferrous metal scrap. .........-.. 186 908 West Germany 518; United Kingdom 818. 
Oxides, hydroxides and peroxides of , 
mill! -2-20a r 1,029 9,416 United. Kingdom 5,988; West Germany 
Miscellaneous base metals, nonfer- 
rous, all forms. .................- t 22 7 NA. 
NONMETALS 
AD 
NE 125 210 United States 181. 
Grinding and polishing wheels and 
StOnG6 luos ĩͤ r ERE We r 52, 435 4,747 United Kingdom 1, 352; Italy 1,061. 
Abet. ecu se E nae 20,358 84,448 Canada 28, 
Cement so . eco 04,531 446,055 U.S. S. R. 84, 784; Romania 61,480; Arab 
Republic "of Egypt 59,814; Belgium- 
Luxembourg 59,230. 
Clay construction materials - 9, 467 14,157 United Kingdom 4,057; West Germany 
3,458; Netherlands 2,186. 
Fertilizer materials: 
CPU Gas et ³ AAA 2,186 5,988 Ivory Coast 2,658; Yugoslavia 752. 
Manufactured: 
Nitrogenous..................- 4,251 1,288 West Germany 6,508. 
Phosphatic...................- 26,512 14,829 Netherlands 6,886; West Germany 3,892. 
Potass ice 1474 1,835 East Germany 741; West Germany 417. 
Other, n.e. see 11,980 5,210 Italy 1,978; West Germany 1,653. 
Ammon ia 4 1,655 ee Germany 1,058; United Kingdom 
öCöÜ1—? eee 7.713 5,058 United Kingdom 4, 801. 
a e eate 146 311 West Germany 257: Italy 32. 
SRL: Lc oce ⁵%ꝛ2AsA.] h secu oes 140,153 148,688 United Kingdom 105, $21: Poland 21,448. 
Stone, dimension worked. ...............- 8,937 534 Italy 291; United Kin gdom 244. 
Stone, sand and gravel.................- 25,970 40,883 France 30,718; United Kingdom 5, 241. 
Sulfur, all form 11 342 France 217; United Kingdom 69. 
Othef, , ð ß oe ivmacs Sas 8,233 5,770 United Kingdom 1,451; Lebanon 738; 
France 655. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt, natural.......................- r 79,864 62,268 Greece 21,601; Venezuela 9,445; United 
Kingdom 9, 110; United States 8 8,285. 
Coal, coke and briquets___._.......-._.- 5,014 5,280 United Kingdom 4,219. 
Petroleum refinery products: 
Aviation gasoline 
thousand 42-gallon barrels... 110 113 United Kingdom 55. 
Motor gas oline do „892 1.784 Italy 1,031. 
Keros ine do.... 11, 060 550 Italy 351; Algeria 78. 
Jet fue“l do 781 546 Italy 263; Netherlands Antilles 83. 
Distillate fuel oil. ............ do 72,428 1,816 Italy 495; Trinidad and 2 222. 
Residual fuel oĩ III... do 72,262 789 Netherlands 254; pay eet 
Lubricants..............-.... do.... 1238 218 United States 61; United Kingdom 85. 
Mineral jelly and wax......... do.... 17 17 Ed 6; "United States 5; West 
Other 322 cn Seu Seed do 1112 165 Netherlands Antilles 118. 


r Revised. NA Not available. 


Source: Nigeria Trade Summary, Nigerian Federal Office of Statisties, December issues for 1969 and 1970. 
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COMMODITY REVIEW 


METALS 


Iron and Steel.—A contract was signed 
with the U.S.S.R. for geological investiga- 
tions for iron ore deposits, coal, and other 
raw materials required for the proposed 
iron and steel plant in Nigeria. The investi- 
gations are expected to be completed dur- 
ing the second development plan and con- 
struction of the basic iron- and steel-making 
plant is to begin in 1974. The cost of the 
project is estimated at about $336 million 
and mill capacity will be about 750,000 tons 
annually. 

Tin.—Production of tin in Nigeria, con- 
centrated in the region around Jos, has 
declined within the last few years. Costs 
are rising faster than prices, and lower- 
grade ore bodies are being mined, Physical 
conditions resulting from the aftermath 
of the war were also responsible for de- 
creased output. 

At the present time, all tin production is 
refined in Jos by the Makeri Smelting Co. 
During 1971, the smelter operated at about 
50 percent capacity. Over the past 4 years, 
Nigerias output of tin in concentrates 
dropped from 9,684 long tons in 1968 to 
7,005 long tons in 1971. The Government 
has given monetary incentives to the Niger- 
ian Tin Production and Development 
Loans Fund Committee as an aid to indig- 
enous miners to purchase mining equip- 
ment. The loans, offered at 2 percent be- 
low bank loan interest, are repayable 
according to the number of years the equip- 
ment serves the miner. 

Amalgamated Tin Mines of Nigeria, Ltd., 
Nigeria's largest producer, produced 3,557 
tons of tin concentrate in 1971 compared 
with 3,878 tons in 1970. The average value 
of the ground worked was about the same 
in both years—0.64 pound per cubic yard 
in 1971 and 0.65 pound in 1970—but the 
quantity of ground excavated dropped 6 


percent. Total production was obtained by 
the following methods: 


: Method Long tons 
Dragline washing plante 728 
Gravel pump «„ 2, 036 
Dred@ UUUH³˙ A 8 184 
Contractors 610 
Mill tail ing 4 


Ore reserves at the end of 1971 totaled 
35,900 tons averaging 0.675 pound of tin 
per cubic yard. 


NONMETALS 


Cement.—Nigeria's chronic cement short- 
age was aggravated by a labor "slow down" 
at the West African Portland Cement Co. 
Ltd. plant at Ewekoro near Abeokuta in 
Western State, about 30 miles north of 
Lagos. A third kiln was being installed at 
the Ewekoro plant and when completed in 
1972 the annual capacity of the plant will 
be increased from 600,000 to 840,000 tons. 
Production was started in September 1971 
with one kiln at the Nigerian Cement Co., 
Ltd., Nkalagu plant that was closed during 
the civil war. Full production was antici- 
pated with two more kilns by yearend. 
Five of the six original kilns were con- 
sidered repairable. The Calabar cement 
plant is expected to operate at its rated 
capacity of 100,000 tons per year, when 
power will be supplied from the Afam 
power station in late 1971. The Ukpilla 
cement plant in the Midwest was being 
completed by Udygog Nigerian Ltd. Niger- 
ian Cement Co., Ltd. started operation of 
the third kiln at its Enugu plant increas- 
ing the annual capacity to 350,000 tons. 


MINERAL FUELS 


Coal.—Despite reduced demand for coal, 
output rose from 7,000 tons in June 1970 
to 15,000 tons in June 1971, reflecting the 
reopening of the Enugu coal mines. Pro- 
duction of 158,000 tons in 1971, however, 
was substantially below output prior to the 
civil war. As dieselization of the railways 
and development of the hydroelectric 
powerplant continue, the demand for coal 
will decline further. 


Natural Gas.—Production of natural gas 
in association with crude oil averaged 1.2 
billion cubic feet per day (cfd) in 1971 
compared with a daily average of 780.6 
million cfd in. 1970. An average of 7.0 
million cfd was used by petroleum com- 
panies to generate electric power for their 
own needs and 10.8 million cfd was sold 
to the Electric Power Co. of Nigeria as fuel 
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for the thermal power stations at Afam 
and Ughelli or to industrial consumers in 
the area. A very small quantity was re- 
injected into wells and the remainder of 
the output was flared at the wellhead. 


Petroleum.—Although petroleum produc- 
tion continued the upward trend begun 
during 1970, total output rose only 41 
percent in 1971 compared with a 100- 
percent increase in 1970 over the previous 
year. Crude production, which averaged 
a prewar monthly high of 582,000 barrels 
per day in April 1967, rose to 1.1 million 
barrels in 1970 and to 1.5 million barrels in 
1971. Since much of the rapid growth in 
1970 was attributed to the exploitation of 
fields proven during the war when large 
scale work could not be performed, it was 
doubtful that such growth could be 
achieved again. 


Production totaled 558 million barrels in 
1971 and exports were 548 million barrels. 
Of the total exports, 19 percent went to 
the United States making it the largest 
single market for Nigerian crude oil. De- 
liveries to the refinery were 145 million 
barrels (7.4 million in 1970), and refinery 
output rose substantially. 

Direct Government involvement in all 
phases of the petroleum industry was real- 
ized in April with the establishment of 
the NOC. The first action of NOC was an 
agreement with Safrap (Nigeria), Ltd. 
whereby NOC acquired a 35-percent inter- 
est in the company. This interest will be 
increased after production reaches 250,000 
barrels per day to a maximum of 50 per- 
cent at 400,000 barrels per day. Following 
this arrangement, Safrap resumed produc- 
tion from the Obagi field in May. A one- 
third interest was also acquired in the 
partnership of Nigerian Agip Oil Co. Ltd. 
and Phillips Petroleum Co. (Nigeria). 

On April 23, the Government announced 
that an agreement had been reached with 
Shell-BP Petroleum Development Company 
of Nigeria, Ltd. (Shell-BP), Nigeria’s major 
producer. The 5-year agreement included 
a posted price of $3.21 per 34° API barrel, 
a 55-percent tax rate, a 2.5 percent escala- 
tion clause against inflation, and a 5-cents- 
per-barrel annual price increase. Nigeria's 
share is estimated at $1.50 to $1.60 per 
barrel and Government revenue could reach 
nearly $900 million in 1971 compared with 
about $500 million which would have been 
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expected under the tax terms in effect prior 
to September 1970. Shell-BP signed the 
agreement on May 10, and Mobil Explora- 
tion Nigeria, Ltd., and Nigerian Gulf Oil 
Co., Ltd. on May 12, followed by other 
producers. 

The Nigerian Petroleum Refinery Corp., 
Port Harcourt refinery, which resumed pro- 
duction in May 1970 with a throughput of 
434,000 barrels of crude oil, processed more 
than 1.5 million barrels in September 1971. 
Although capacity was expanded to 55,000 
barrels per day, the refinery is not able to 
supply all of Nigeria’s gasoline require- 
ments. Primary input to the refinery is a 
high-gravity crude oil with a large yield 
in gasoline. To meet Nigeria’s fuel oil 
needs, however, the refinery must periodi- 
cally process a low-gravity crude with virtu- 
ally no gasoline output. Since about 25 
percent of the output consists of a high- 
gravity fuel oil which cannot be used in 
Nigeria, this portion is exported to North 
American markets. No decision had been 
reached by yearend on building the second 
refinery included in the 4year develop- 
ment plan. 

The Nigerian Government approved the 
establishment of a Petroleum ‘Training 
Institute to be located at Warri, an oil 
center. The Institute will cost $2.52 million 
of which the Soviet Union will furnish 
$714,000 as a medium-term loan. Annual 
enrollment would be 240 students for a 
2-year course in a variety of jobs connected 
with the oil industry. 

At the 24th Conference of the Organiza- 
ion of Petroleum Exporting Countries 
(OPEC) held in Vienna in July, Nigeria 
became the eleventh member of the organ- 
ization. 

Negotiations between the Government 
and five companies, which had been 
granted tentative offshore petroleum con- 
cessions in August 1970, continued through- 
out 1971. On October 19, an agreement 
was signed with Occidental Petroleum of 
Nigeria, Ltd. to explore for and develop 
petroleum resources off the Nigerian coast 
at Brass. Under terms of the agreement, 
the Government will have a 5l-percent 
interest in the concessions when oil is found 
in commercial quantities. Two additional 
agreements similar to the Occidental agree- 
ment were signed on December 16. Offshore 
oil prospecting licenses were signed with 
both Japan Petroleum Co. (Nigeria) Ltd. 
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(a joint venture of Teijin, Ltd., Teikoku 
Oil, and Mitsui Oil working through a 
Japanese company called Nigeria Oil Co., 
Ltd.) and the West German firm, Deminex 
Nigeria, Ltd., in partnership with the Niger 


Petroleum Co., Ltd. Both agreements pro- 
vide for joint ventures in which the Niger- 
ian Government will hold a 51-percent 
interest in prospecting for oil offshore and 
in exploitation if oil is found. 
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The Mineral Industry of Norway 


By F. L. Klinger! 


Despite relatively slack foreign demand 
and falling prices in several important sec- 
tors, the Norwegian mineral industry con- 
tinued to increase productive capacity and 
achieved record production of many com- 
modities in 1971. Production and exports 
of ferroalloys, aluminum, and other impor- 
tant commodities were close to the levels 


of 1970, while imports of steel and fuels 
were reduced. Significant expansions were 
evident in the iron ore, ferroalloys, alumi- 
num, and petroleum sectors. In the North 
Sea, a new gasfield was discovered and pro- 
duction of crude oil began from the Eko- 
fisk field. 


PRODUCTION 


Volume indices of production for various 
branches of the mineral industry in 
1969-71 are shown by the following tabu- 
lation. Most of the indices for 1969 and 
1970 were revised. 


1961 = 100 


Industry sector —————————— 
1969 1970 1971 


Coal mines 118 140 181 
Metal mines 217 234 240 
Mineral quarries.......... 148 145 149 
Stone, sand and gravel.... 212 213 241 
Mineral processing: 
Primary metals 195 198 205 
Nonmetallic mineral 
manufacturing 155 159 171 
Coal and petroleum 191 211 215 
Chemicals 170 174 179 
All mining and quarrying 197 209 227 
All industr7// 153 159 165 


Source: Statistisk Sentralbyrå (Oslo). Statistisk 
Manedshefte (Monthly Bulletin of Statistics), No. 2, 
1972, pp. 18-19. 


In the metal mining sector, the higher 
index of production in 1971 was mainly 


generated by increased output of pyrite 
and crude ores of titanium, copper, and 
molybdenum, which offset a drop in pro- 
duction of iron ore. Among the nonmetals, 
substantial increases were reported in 
quarry output of limestone and dolomite, 
nepheline syenite, and olivine, while pro- 
duction of graphite declined. Production of 
cement, most of which was for export, con- 
tinued to rise. In primary metals, a sharp 
gain in output of manganese ferroalloys off- 
set a decline in production of pig iron and 
steel. Aluminum production was essentially 
unchanged from the 1970 level, but output 
of most other nonferrous metals increased. 
In the fuels sector, output of coal from 
the Spitzbergen mines was less than in 
1970, while in the North Sea, production 
of crude oil began from the Ekofisk field. 

Detailed production data are summarized 
in table 1. 


! Physical scientist, Division of Ferrous Metals. 
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Table 1.—-Norway: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 1971 » 
METALS 
Aluminum: 
Alumini eeose ³˙1ði.ü. ⅛˙ ͤ0X.u. ĩÄ³ HER NE AM qaem e du Es Eu 11,000 2,500 NA 
Metal: 
Fflf!l!f!,, ↄðVUJh“... k RE E PERDRE ES 507,943 530, 167 528, 631 
Secondary ne eee ete sc sae mee ad Ead qe 17,758 ¢18,000 e 18,000 
Speere auis e c aet MSIE E Eam 8,000 3,000 NA 
Cadmium, smelter production.............-----..-----.-..----------- 90 98 92 
hh occu wedesenweses ⁰yd ²⁰⁰ 8 785 782 869 
Copper: 
Mine output, metal content: 
In copper concentrate... . 18 , 886 12,948 15,293 
In cupriferous pyrite._._........---------------------------- ,258 6,999 7,196 
e ß lc c E a AE 21,144 19,947 22 , 489 
Metal: 
Primary: 
Blister... cde uous seus AAA A au 27,890 82,092 34,257 
EP q f: . 22, 063 25, 806 27,717 
Secondary ns cece kee ]%ꝛ¹ - . A iacet ates Se a E 12,005 e¢12,000 e 12,000 
Iron and steel: 
Iron ore and concentrate thousand tons 8,854 4,006 8,911 
Roasted oil M ——————X do 161 e 155 e 150 
JJGGõ0⁰ò˙²˙ VJ culices 8 do 682 678 627 
Ferroalloys: 
Ferrosilicon (45-percent basis) do.... 853 222 229 
Ferromanganese___.__...----...---------------------- do.... 209 159 224 
Ferrosilicomangan ee do 147 126 151 
Fersen css onaessDasqesseWeuuuass do.... 89 85 85 
r ³ðV¹³i.b. em do- 11 12 9 
II AAA emet EE do- r 759 554 648 
/ hh//õùÜu Add ĩᷣ c IQ E do- 849 870 863 
Semimanufactures: 
Al Bou s  ———— € do.... 607 617 NA 
Finished castings__.........-------------------------- do- 17 e 17 NA 
Lead, mine output, metal content r 9,488 8,1830 3,094 
Magnesium, PĩCĩCÜBÜA]½½]½V½V½h!!!.!!!. RU 31,146 35,843 36,455 
Ni mine output, metal content r 356 333 360 
Nicke 
Mine output, metal content „ 248 e 325 e 325 
, ß e ce eec secs 85,601 388,478 41,783 
Platinum group (exports)-----------------------------~- troy ounces.. 20,544 19,805 28,100 
Selenium, elementaaaaalalass 22 26 28 
Silicon, elemental (exports). ..........--------------..---------------- 26,243 26,930 26,648 
Titanium: 
Ilmenite concentrateknk᷑nk 490,788 578,960 641,602 
Die .ükükkösö ⁰⁵⁰ E dL AE 17,000 17,000 17,000 
5 mine output, metal eontentt k 1,010 1,080 1,050 
ine: 
Mine output, metal content--_.-........-------------------------- r 11,217 10,596 11,190 
// ³o·w ⁰⁰⁰ ⁰⁰⁰y dence 58, 775 61,420 62, 380 
NON METALS 
Cement, hydraulidcdgadadadʒdd kk thousand tons 2,492 2, 635 2, 722 
Feldspar: 
Peet ] ¼!M 66. Se . 7˙ Q... e ee See 128,056 » 130, 000 e 130, 000 
Ground and other- --------------------------------------------- 45,000 e 55,000 
Fertilizer materials, manufactured: 
Nitrogenous: 
Elemental nitrogen (totalʒ thousand tons 527 519 534 
F ³¹¹ͥA ²⁰¹mGnôõ9 : “.. C e do- 590 NA NA 
Fertilizers, gross weigere do 1,141 NA NA 
PFF ³ðVjq½äJͥͥ a i ⁰yd do- 1 NA NA 
Compound and otherrr.rrrr LL LLL ee eee do 735 NA NA 
p ee d ie ee 9,320 10,385 8,321 
Lime (quicklime and hydrated lime). ................................- 212,319 $215,000 ¢220,000 
Mica (Esport) oo ee ec ewes ð x Ei ru 3,8 4,306 9,456 
J%%%0õ ĩ yddddddddddſ mnts ß a 121,100 132, 545 138, 000 
Pyrite and pyrrhotite: 
%%% ee ee nd AAA ut Se eae 166,607 747,044 181,224 
Sulfur content... uio nur en eee tebe ated eae 851,559 342, 588 858,262 
Sand and gravel: 
Sip MM E thousand cubic meters.. ¢ 4,800 NA NA 
Gravel (including crushed stone n.e.8.). 7 do.... 5, 000 NA NA 


See footnotes at end of table. 
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Table 1.—Norway: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 1971 v 
NON METALS Continued 
Stone: 
Dimension stone: 
C o. ers ee e 136,000 NA NA 
Marb. ceo e ñę ß a a eid e 41,000 NA NA 
Syenite (labrador 54,557 NA NA 
Naso ont TOE AE EEN thousand square meters NA NA 
Crushed and broken stone (unground): 
CJ 0 eoi nl E aC. mA d 330,886 348,221 862 , 888 
Limestone._.._......_-----_______--_-_-___--- thousand tons 5,247 : 4,978 
Nepheline syeniltte LLL ee 129,016 147,044 160,091 
Quartz and quartzite. 2222222 LLL LLL Lll LLL LL lll L2sz 628,661 NA NA 
Sulfur, sulfuric acid (100 op) si ck CT—B—VFül HEER Osin pa E 310,284 290,027 289,762 
Tale, soapstone, and steatite: 
UBgTOUBd.. oco oc ͥ ³˙ä¹ eee ⁵%⅛W——. ⅛ 5'! E iU o ie 67,667 » 68, 000 e 68,000 
G)) oues oe ce saca uu eur anu EAS 64,285 e 64,000 e 64,000 
MINERAL FUELS AND RELATED MATERIALS 
Coal, all grades thousand tons. . 385 465 438 
Sr ðwKſͥͤ y d ele Ee ue do 320 311 329 
i manufacturdovu LLL 2 LLL Llc l LLL 2l. million cubic feet. 1,083 1,149 1,051 
eat: 
For agricultural ge 11,400 e 12, 000 e 12,000 
/h i dd y Lc aee 3,600 8,600 3,600 
Petroleum refinery producta: : 
Gasoline. |... ..... LLL lll „44 thousand 42-gallon barrels... 4,512 4,994 NA 
Jet Nil: anal n Ske ;. eds k 88 do.... 993 1,504 NA 
, co Cc ue ß Mee E HM cce S do 779 1,232 NA 
Distillate fuel oilillꝰl.77dꝰdʒuũ 2L 2 22 L l2 ll LLL 2222. do.... 11,420 11,802 NA 
Residual fuel oil c See SR CEA eh ch RY Regt OTD E ee do.... 16,053 18,361 NA 
rl ³ oe a bed do.... 167 202 NA 
T (ðÜ“ ð⁵«] tnꝙBg ⅛ð; K y y ⁊ el N do- 2,988 2,218 NA 
Refinery fuel and losses do.... 1,938 2,255 NA 
17§ĩ§ĩà˙2 ẽ' tutae ipM S aM E Miet EE do.... 38,845 42, 568 NA 


e Estimate. P Preliminary. r Revised. NA Not available. 


TRADE 


The value of Norwegian trade in min- lower total value of imported steel and 
eral commodities in 1971 was approxi-  nonferrous metals was countered mainly by 
mately the same as in 1970, although the the increased value of imported liquid 


relative importance of these commodities fuels, even though the quantity of fuel im- 


declined slightly compared with the total ported in 1971 was substantially less than 
value of Norwegian trade. In exports, - 
in the previous year. 


gains in iron and steel and construction 
materials offset a decline in value of ex- Mineral commodity trade in 1969 and 
ported nonferrous metals. In imports, 1970 is summarized in the following tables: 
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Table 2.—Norway: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 
METALS 
Aluminum including alloys: 
C0)))));ôö§;d 888 6,745 5,818 West Germany 3,695; Sweden 1,071; 
Netherlands 359. 
Unwrought. ....................- 480,333 429,750 West Germany 143,875; United King- 
dom 110,753; Sweden 32 ,489. 
Semimanufactures. ..............- 25,715 33,980 United Kingdom 16,627; Sweden 7,462; 
Denmark 3,489. 
CadmiuumuuT mn 79 85 : 
§Ü eee 8 960 720 NA. 
Copper: ; 
Ore and concentrate 85,578 33,552 West Germany 28,404; Sweden 5,148. 
Metal including alloys: 
! ·˙· AAA 1.711 1.477 West Germany 645; Sweden 278; 
Belgium- Luxembourg 256. 
Unwrought: 
nrefined. .............. 5,683 6,376 All to West as 
Refined................- 20,787 26,101 West German 3,5753 1 King - 
dom 3, 726; n 3,0 
Semimanufactur es 3,331 2,659 Sweden 1 910: Denk 3015 Portugal 
Gold, unworked or partly worked 
troy ounces.. 2,476 2,443 Denmark 1,511; Finland 514. 
Iron and steel: 
Ore and concentrate, except 
roasted pyrite. . thousand tons 2,732 2,964 West Germany 1, vd United Kingdom 
845; Finland 374 
Roasted pyrite..................- 140,384 152,812 West Germany 138, ,253; Sweden 6,732; 
Denmark 3,946. 
Metal: 
o E ————— 37, 538 34,975 West Germany 31, 305; Sweden 3, 614. 
Pig iron including cast iron 180, 759 149,711 United Kingdom 51, 234; West Germany 
i 20,662; Sweden 12,766. 
Ferroalloys: 
Ferromangan ese 188, 118 155,077 West Germany 37,169; United F ingoom 
36,504; Belgium-Luxembo 20,848. 
Other 538,875 379,956 West Germany 115,900; United King- 
93,904. 108, 718: Belgium-Luxembourg 
Steel, primary forme 174,815 167,421 Netherlands 80,197; Denmark 55,957; 
West Germany 20, 120. 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections. __........._.----. 187,281 187,120 United Kin oom 66,510; Sweden 
81,856; est Germany 26,018. 
Universals, plates, and sheets. 79, 529 82,482 Sweden 37,316; Denmark 17,920; 
United Kingdom 8,505. 
Hoop and strip 717 708 Sweden 643; Belgium- Luxembourg 39; 
Denmark 13. 
Rails and accessories 597 883 Sweden 473; West Germany 359: 
United Kingdom 50. 
NN§;’A . ĩ eade 8,478 8,976 United Kingdom 1,772; Iraq 1,562; 
Portugal 1,535. 
Tubes, pipes, and fittings...... 27,201 24,178 Sweden 13 226; Denmark 5,051; 
: ; United States 913. 
Castings and forgings, rough... 9,580 13,401 0 9,285; Denmark 1,760; Liberia 
T o E ESTAS 813,383 817,748 
Ore and concentrate 7,801 6,476 unre Kingdom 38,455; West Germany 
,021. 
Metal, including alloys: 
SH E 4,700 4,389 Denmark 2,450; Sweden 1,148; West 
Germany 787. 
Unwrought. ................- 864 418 Denmark 279; Sweden 104. 
Semimanufactures...........- 40 101 Sweden 85; Denmark 9; Canada 6. 
Magnesium metal, including alloys, all 
forms value, thousands $19,450 $26,000 NA. 
Manganese ore and concentrate 153 945 All to United Kingdom. 
. ore and concentrate. ..... 495 506 NA. 
ckel: 
Ore and concentrate 5,060 6,666 Finland 5,911; West Germany 755. 
Metal, including alloys 
6FI!w̃ y d ae in 202 177 United Kingdom 64; West Germany 
58; Netherlands 23. 
Unwrou ght 35,419 37,044 West Germany 6, 730; Sweden 6,429; 
. United Kingdom 5,127. 
Semimanufactur es 204 166 Italy 68; Sweden 39; U.S.S.R. 17. 


See footnotes at end of table. 
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Table 2.—Norway: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 
METALS Continued 
Platinum grou ip and silver: 
Waste and sweepings. . . kilograms. . 39, 759 70,568 West Germany 53,803; 9087 King - 
dom 12,207; Sweden 3 
Metal including alloys: 
Platinum-group metals 
troy ounces... 20,544 19,837 bici States 18,182; United Kingdom 
. 2,783; France 2. 186. 
Silver do 322, 182 112, 142 Denmark 88,7 88, c Sweden 16,268; 
inga 
Silicon, elemen tall. 26, 243 26,288 United Kingd im (i 696; West Germany 
8,519; U.S.S.R. 3, 758. 
Tin including alloys: 
Sera long tons 78 14 Denmark 10; Sweden 2; United 
Kingdom 2. 
Unwrought..............-- do. 216 225 Sweden 195; Finland 15; Denmark 13. 
Titanium ore and concentrate (ilmenite) - 455,238 532,126 r 
inc: 
83 Ta concentrate 13, 668 11,430 Poland 7, 134; West Germany 4, 296. 
NOD EIC 8 444 461 Sweden 357; Finland 37; Denmark 33. 
Metal, Dunn alloys: 
MSN HERE IUE 8 309 176 Netherlands 46; West Germany 46; 
Belgium-Luxembourg 42. 
Unwrought. ................. 46,279 46,254 Sweden 21,611; West . 11,105; 
. United Kingdom 6,7 
Semimanufactures 324 542 Sweden 175; Netherlands 107: Hong 
Kong 60. 
Other: 
Ash and residues containing non- 
ferrous metals... .............- 26,648 22,622 West Germany 8,457; Sweden 6,970; 
. United Kingdom 3,653. 
Oxides, hydroxides, and peroxides 
of metals, n.e. sss 1,985 2,298 NA. 
Base metals including alloys, all 
IOHMTB 3 Socios 8 1,043 806 NA. 
NONMETALS 
Abrasives (grinding and polishing 
wheels and stones) 1,483 1,214 Poland 251; Sweden 245; Finland 216. 
Cemen ndnd 1. 089,343 1,022,458 Ghana 447,249; United States 409, 318; 
Ivory Coast 95, 157. 
Clay produca. 
fractory (including nonclay 
BYICKS) oes eee cece Pee 10,535 8,985 ido Germany 53 370; Belgium-Luxem- 
3 1.275; Fin land 688. 
Nonrefractory . value, thousands $190 $531 West Germany $278; British West 
Indies $143; United Kingdom $42. 
Feldspar and fluorpp art 198,184 224,068 United Kin dom 58,991; Netherlands 
48,800; West Germany 40,244. 
Fertilizer materials: 
anufactured: 
Nitrogenous 981.349 855,332 NA. 
Phospha tie 5 16 NA. 
Pot assi 7 22 NA. 
Ol! sce cuc ERE 3838 , 778 463,828 NA. 
Graphite, natural....................- 8,627 10,620 NA. 
Mica, all forms 8,861 4,848 France 1,075; West Germany 783; 
Sweden 366. 
Pyrite (gross weight) 503, 803 520,799 West Germany 378,858; Sweden 
111,663; United Kingdom 19,082. 
J/);Üö§éÜ—6ůfẽ⁵ AA 3,118 1,717 Sweden 687; Canada 400; Ireland 210. 
Stone, sand and gravel: 
ension stone: 
Crude and partly worked: 
Marble and other 
calcareous 3, 116 8,974 West Germany 1,860; Italy 1, 428: 
Sweden 350. 
/ eee ee ak 50,376 45,082 Netherlands 16, 586; Denmark 10,704; 
West Germany 1,7 733. 
Ar oh 68,148 65,525 France 17,765; West Germany 16,766; 
Italy 14,796 
Worked, all types 893 887 Sweden 97. 
Dolomite......................-- 81,198 64,842 Denmark 25, 149; Sweden 19,440; 
Netherlands 10, 767. 
Gravel and crushed rock. gk 776,150 1,018,486 West German 672, 007; United 
Kingdom 1 2.225; Denmark 92,671. 
Limestone......................- 15,515 11,195 Sweden 10,036. 
Quartz and quartzite.............- 8,452 5,231 United Kingdom 2,330; Denmark 
1,326; Netherlands 411. 
Sand excluding metal bearing 230 9,095 


See footnotes at end of table. 


Sweden 7 ,874; Denmark 450; Ivory 
Coast 420. 
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Table 2.—Norway: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1969 1970 Principal destinations, 1970 
NONMETALS—Continued 
Sulfur: 
Elemental. .....................- 18 5 NA. 
Sulfur dioxided 4,505 1,989 Sweden 1,890. 
Tale, steatite, soapstone, pyrophyllite.. . 63, 391 66,375 United Kingdom 16,198; Sweden 
10,520; West Germany 9,788. 
Other nonmetals n.e.s.: 
Slag, dross and similar waste, not 
metal bearing.................- 1,402 11,515 Nin 9,890; West Germany 
GG õ ³˙•ma 386 555 West Germany 240. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural.......... 144 62 Sweden 60. 
Coal and coke, including briquets: 
Anthracite and bituminous coal.... 62,726 101,644 West Germany 96,778; East Germany 
2,467; Sweden 1 228. 
Coke and semicock a 63,966 44,705 Peru 12, 108; Spain 7,398; Finland 
neat, 5 peat briquets and 
NACION NH Un 52 36 NA. 
P 
Crude and partly refined 
thousand 42-gallon barrels. . 814 4,141 Denmark 2,889; West Germany 584; 
Belgium-Luxembourg 339. 
W ty pro roducts: 
e, including natural 
do.... r 2,540 1,672 Pd ois 2s Denmark 423; Nether- 
n 
Kerosine and jet fuel. . do r4 1 NA 
Distillate fuel oil do.... r 2,552 939 Sweden 790; Denmark 148 
Residual fuel oil. do- r 6,292 8,218 Sweden 5 364; United Kingdom 1,244; 
West Germany 702. 
Lubricants. ........... do.... r 92 104 Denmark 45; Belgium-Luxembourg 
36; Sweden 21. 
onere jelly and wax...do.... 1 1 Mainly to Sweden. 
Nonlubricating oils n.e.s. 
do.... 125 1 Do. 
Liquefied petroleum pu 
ics 217 168 United Kingdom 91; Denmark 35; 
Netherlands 19. 
Pitch and pitch coke 
do (1) 19 U.S.S.R. 19. 
Bituminous mixtures 
be te a do.... 1 1 Mainly to Sweden. 
Mineral tar and other coal, 
petroleum, or gas-derived crude 
chemic alas 18,486 19,885 United Kingdom 11, 222; France 4, 005; 
Netherlands 3,067. 
r Revised. NA Not available. 


1 Less than 14 unit. 
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Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


1969 1970 Principal sources, 1970 
METALS 
Aluminum: 
pe asa er E t 22,328 8,999 Greece 3,574; Guyana 425. 
Oxide and hydroxide.............. 988,021 1,014,732 Jamaica 391, 665; Surinam 178,417; 
Guinea 178, 910. 
Metals including alloys: 
C ( 53 27 United States 15; Iceland 12. 
Unwrou ght 25, 904 23,714 U.S. S. R. 9,575; Sweden 8,168; United 
States 2 278. 
Semimanufactures 16, 597 14, 106 Belgium-Luxembourg 5,547; Sweden 
3,114; United Kingdom 1. 312. 
Antimony including alloys............. 71 21 People's Republic of China 20. 
Arsenic trioxide, pentoxide and acid 67 82 All from Sweden. 
Chromium: 
Chromite........................ 95,274 78,598 "Turkey 49,085; U.S.S.R. 16,227; 
Greece 8,810. 
Oxidé.--:.cocccmdecliem manca es 152 196 n Germany 140; Poland 21; France 
Cobalt: 
Oxide and hydroxide.............. 2 8 Belgium Luxembourg 2; United King- 
om 1. 
Metal including alloys, all forms 5 8 Belgium-Luxembourg 3. 
Copper including alloys: 
BCs ee [ A LL CELL 7 152 United States 87; Netherlands 34; 
West Germany 25. 
Unwrought. ....................- 2,745 1,186 United Kingdom 633; Sweden 524. 
Semimanufactures 23, 714 28,474 Sweden 10, 293; United Kingdom 
6,547; Canada 2, 744. 
Gold, metal worked or partly worked 
troy ounces... 50, 316 62,662 United Kingdom 47,165; West 
Germany 13,664. 
Iron and steel: 
Ore and concentrate 47,658 100,615 U.S. S. R. 56,398; Sweden 44, 118. 
lp o AA EEE 20, 852 46,112 United Kingdom 19, 320. 
Pig iron, ferroalloys, and similar 
materialslss 27,812 18,627 Finland 5,501; Sweden 3, 713. 
Steel, primary form 73, 670 92,416 Netherlands 80, 975; Belgium-Luxem- 
bourg 4,518; Sweden 2 ,884. 
Semimanufactures: 
Bars, rods, angles, shapes and 
sectionngsgs 273, 990 807,279 West Germany 74,021; France 48,683; 
Belgium-Luxembourg 43 3,448. 
Universals, plates, and sheets. 540,666 649,582 West Germany 133,629; United King- 
dom 108,444; Japan 96, 121. 
Hoop and strip..............- 76, 375 85,476 Belgium-Luxembo 38, 876; United 
S medom 16,792; est Germany 
Rails and accessories 10,836 13,631 Sweden 7,949; United Kingdom 3,404; 
Austria 857. 
Wie ore W. si 9,637 10,010 Belgium-Luxembourg 3,989; West 
i oap ud 2,086; United Kingdom 
580 
Tubes, pipes, and fitting 76, 937 86,394 West Germany 31,004; United King- 
; . dom 19,387; Sweden 14,501. 
Castings and forgings, rough... 793 1,172 United Kingdom 365; Sweden 288; 
Finland 166. 
Total- ie eee eee sus 989 , 234 1,153,544 
Lead: 
Oxldes. e Eois 1,656 1,989 Sweden 1,025; United Kingdom 605. 
Metals including alloys: 
RAEE ER RES 125 197 Sweden 126; Denmark 61. 
Unwrought FC 10, 686 11,138 United Kingdom 6, 800; Sweden 1, 408; 
Denmark 1, 316. 
Semimanufactures 1,204 1,236 Netherlands 480; Pelee pours 
308; France 154 
Magnesium metal including alloys, 
all erſmmnm ee es Gece 552 593 West Germany 410; Sweden 106; 
Denmar 3 
Manganese: 
re and concentrate 627,025 544,709 Brazil 158,624; Ghana 122,248; Re- 
public of South Africa 88, 621. 
Gir. ·o·— 446 695 Netherlands 502; apan 105; Belgium- 
Luxembourg 39. 
Mercur 76-pound flasks.. 986 870 Yugoslavia 495; Italy 145; United 


Kingdom 87. 
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Table 3.—Norway: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS— Continued 
Nickel: 
Matte, speiss, and similar materials. 


n including alloys: 
Unwrought. ..........-..-.-- 


Platinum group and silver: 
Waste and sweepings. . kilograms . 
Metal including alloys: 
Platinum group..troy ounces.. 
Silver. .thousand troy ounces. . 
Tin cans alloys: 


77777 owe long tons 
Unwrought..............-- do 
Semimanufactures do 

Titanium: 
Ore and concentrate 
Dioxida.....:.1 oca cheeses 


Tungsten, metal including alloys, 
all form 
Zine: 
Ore and concentrate 


Other: 
Ore and concentrate 
Ash and residues containing non- 
ferrous metals 
Oxides, hydroxides and peroxides 
of metals n. e. s 


Metals, ineluding alloys, all forms: 
Metallo ids 
Alkali, alkaline- earth, and 

rare-earth metals 
Pyrophoric alloys. ...........- 


Base metals including alloys, 
all forms n.e.8..............- 


: NONMETALS 
Abrasives: 
ce, emery, natural corundum.. 


Grinding and polishing wheels and 


Barite and witherite_________________- 
Boron materials: 


Crude natural borates............. 
Oxide and acid................-.- 


Clays and products: 
Crude: 
Fuller's earth, dinas, chamotte. 


Kaolin` -2-2-2-2 


Products: 
Refractor // 


Nonrefractory 
value, thousands 


1969 


69, 837 


668 
156 
803 
12,691 


7,930 
8,767 


33 
605 


488 


103,362 


1,195 
3,706 
4,645 
1,051 


231 


550 


549 


733 
6,945 


1,245 
87,120 
46 ,802 


28 , 693 


$3,269 


1970 


94,575 


147,971 


1,627 


2,913 
2,070 
930 


1,101 


736 
7,982 
20, 795 
1. 195 
345 


19, 829 
10, 263 


1,188 
80,899 
62,517 


36, 390 


$3,454 


Principal sources, 1970 


Canada 294,458; Republic of South 
Africa 112. 


United Kingdom 229; Sweden 15. 

United Kingdom 148. 

West Germany 135; United Kingdom 
95; Sweden 37. 


Switzerland 2,685; Denmark 1,163. 


United Kingdom 1,897. 
United Kingdom 2,509. 


Sweden 77; Belgium-Luxembourg 30. 

United Kingdom 392; Netherlands 
134; Denmark 55. 

United Kingdom 479; Netherlands 59; 
West Germany 34. 


Australia-Samoa 193. 
re Germany 1, 048; United Kingdom 


All to United Kingdom. 


Sweden 87,355; Australia-Samoa 
45,414; Canada 15,202. 

East Germany 973; Poland 270; West 
Germany 194. 


Sweden 1,381; Denmark 1,091; France 


400. 
Finland 902; France 601; Folane 464. 
Belgium-Luxembourg 47 5; Wes 
Germany 187; United Kingdom 107. 


Australia-Samoa 595. 
Sweden 169. 


Finland 122; United Kingdom 97; 
West Germany 81. 


Sweden 137. 


United Kingdom 40; France 3. 
Australia-Samoa 1; United Kingdom 
1; United States 1. 


Republic of South Africa 310; U.S.S.R. 
8 


West Germany 774; Netherlands 124; 
Italy 84. 


Unived States 194; Austria 131; 
Sweden 125. 
Canada 4,441; U.S.S.R. 3,059; Re- 
public of South Africa 192. 
Italy 10, ,082; Ireland 7,915; Morocco 


All to United States. 

United States 304; West Germany 7. 
Denmark 18,404; Sweden 922. 

France 4 ,054; Denmark 3,470; Sweden 


United Kingdom 865; United States 
71; France 76. 
United Kingdom 78,298; United States 
1,249; Czechoslovakia 540. 
United Kingdom 38,035; Italy 6,688; 
Czechoslovakia 5, 164. 


Sweden 15,757; West Germany 6,507; 
Denmark 3,970. 


Sweden $819; Netherlands $766; 
Denmark $513. 
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Table 3.—Norway: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 
„ NONMETALS— Continued 
Cryolite and chiolite................... 4,974 4,287 All to Denmark. 
Diamond: 
Gem not set or strung carata. . 250,000 375,000 West Germany 235,000; Denmark 
38 885 Japan 30,000; U.S.S.R. 
Industrial. ...............- do.... - 15,000 NA. 
Diatomite and other infusorial eart hs 3, 768 2,421 Denmark 956; United States 875; 
Iceland 180. 
, . dose] 15 5 NA. 
Fertilizer materials: 
Crude: 
Nitrogenoun s 223 171 West Germany 121; Poland 50. 
Phosphatic. ................- 281,685 869,184  U.S.S.R. 196,687; United States 
110,668; Morocco 58,895. 
Manufactured: 
Nitrogenous. ...............- 761 598 West Germany 250; Austria 195; 
Belgium-Luxembourg 147. 
Phosphatic. ................- 6,683 16,650 Sweden 16,372; Netherlands 273. 
Potaae os ccc e é 202 , 555 223,626 Spain 105, 109; France 85,829; West 
Germany 20, 677. 
/ ede l2L2zssaz 15 7,238 Sweden 7,171; "West Germany 25. 
Ammon 66,067 40,849 All from the United States. 
MOPS DO? oo see ee 2,295 24,967 United Kingdom 8,812; Italy 8,024; 
, Spain 4,755. 
Graphite, natural....................- 390 895 United Kingdom i 5; West Germany 
107; Sweden 101 
Gypsum and plasters. ................- 140,582 192 , 203 Poland 110,774; France 79,114; West 
Germany 1, 592. 
.. ³ĩðVĩ ye 18,085 19,829 Denmark 18 404; Sweden 922; Poland 
Magnes ite 5, 516 4,968 People's Republic of China 3,171; 
Austria 1,058; United Kingdom 27'. 
Mica, all form 8,807 4,462 India 3,163; Brazil 600; Republic of 
South Africa 596. 
Pigments, mineral: 
Natural erude 426 852 Sweden 128; West Germany 115; 
United States 30. 
Iron oxides processed 2,096 2,180 i-is Germany 2: 2,020; United Kingdom 
pain 
Precious and semiprecious stones, except 
diamond including synthetic stone, 
dust and powder. ........ kilograms. . 424 708 West Germany 619; United Kingdom 
18; Denmark 13. 
Salt and brine.......................- 309, 098 339, 592 Netherlands 156 977; West Germany 
43,275; Italy 41 875. 
Sodium and potassium compounds: 
Caustic sodaza 20,616 22,298 Netherlands 12,795; France 4,747; 
Italy 1,911. 
Caustic potash, sodic and potassic 
peroxides...................... 1,906 1,021 West Germany 520; Sweden 286; 
France 159. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
alcareous..............- 245 578 Sweden 227; Italy 219; 33 8 
Republic of China 1 
S te naau 3,160 4,210 Sweden 4,170; East . 39. 
Other... e sno 2,428 1,315 Sweden 882: East Germany 341. 
Worked, ail types...........- ,221 1,532 Portugal 590; East Germany 291; 
People's Republic of China 262. 
Dolomite.......................- 2,335 2,898 West Germany 1, 086; Sweden 1,032; 
United Kingdom 607. 
MD ECRIRE 8 954 1,025 Denmark 620; United Kingdom 350. 
Crevo and crushed rock. g 36 , 332 44,376 Sweden 40, 853; Belgium-Luxembourg 
1,821; Denmark 760. 
Limestone...._......-.-.--...--- 279,058 819,705 i 307,835; Denmark 
Quartz and quartzite - 100,490 172,745 Spain 84,381; Portugal 42,130; Sweden 
Sand excluding metal bearing 155,870 166,147 Belgium-Luxembourg 92,877; Sweden 
Sulf 82,836; Netherlands 22,613. 
ur: 
Elemental__-_....._..._.________ 34,464 84,006 Poland 20,805; France 10,617; United 
States 1. 926. 
Sulfuric aci⁴i⁴cſckc ----- 881 1,062 Sweden 385; F 47: West 
Tale, steatite, soapstone and 
pyrophylli te 8,084 2,766 United States 1,625; Austria 398; 


See footnote at end of table. 


People’s Republic of China 258. 
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Table 3.—Norway: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 
NONMETALS— Continued 
Other, n.e.s.: 
Crude... aaan 53,018 
Slag, dross and similar waste, not 
metal bearing 63,367 
Oxides and hydroxides of mag- 
nesium, strontium, and barium... 190 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural.......... 370 
Carbon black and gas carbon 4,279 
Coal, all grades, including briquets 
thousand tons 553 
Coke, all types do.... 727 
Gas, hydrocarbon 5, 298 
Peat including peat briquets and litter. 8,333 
Petroleum: 
Crude and part! ly refined 
thousand 42-gallon barrels. . 37,758 
e ry Dro: 
(including natural) 
do 4,953 
Kerosine and jet fuel... do 2,040 
Distillate fuel oil do.... 8,782 
Residual fuel oil do.... 7,311 
Lubricants. ......-..-- do 413 
Mineral jelly and wax. . do 49 
Other: 
Nonlubricating oils, n.e.s. 
0...- 16 
Pitch and pitch coke 
do.... 480 
Petroleum coke. .. do 1,478 
Bitumen and other 
residues do 665 
Bituminous mixtures, 
1.6.42 5 226 do.... 17 
Total. ........ do 23,204 


1970 


68,844 


70, 671 


266 


459 
4,577 
464 
840 
5,992 
4,953 


47,787 


5, 226 
2,485 
10, 576 
8.496 
448 

52 


15 


529 
1,783 


888 


15 


30,513 


Principal sources, 1970 


West Germany 54,983; East Germany 
6,428; Sweden 1, 841. 


éd 46,645; France 16,700; Finland 
9 


France 90; United Kingdom 61; 
Belgium-Luxembourg 45. 


United States 448. 
Sweden 1,731; United Kingdom 1,025; 
N etherlands 602. 


United States 166; United Kingdom 
186; Poland 123. 

United Kingdom 627; West Germany 
79; France 31. 

Sweden 2,531; United Kingdom 1,982; 
Denmark 1, 227. 

Sweden 4 226; Finland 77. 


Muscat-Oman 10, 635; Venezuela 8,555; 
Nigeria 8,188. 


United Kingdom 1,486; U.S.S.R. 1,092; 
Bahrain 783. 

United Kingdom 1,469; Belgium- 
Luxembourg 394; Netherlands 273. 

United Kingdom 3, 940; Netherlands 
1,418; U. S. S. R. 1 335. 

United Kingdom 4 459; Sweden 1, 371; 
U.S. S. R. 912. 

United Kingdom 165; Sweden 99; 
Denmar ; 

West Germany 33; U.S.S.R. 6; 
United Kingdom 4. 


United Kingdom 4; Sweden 3; United 
States 2. 

pasen Kingdom 807; West Germany 

i us States 1,678; United Kingdom 


Netherlands Antilles 429; Denmark 
194; West Germany 132. 


United Kingdom 6; Denmark 4: 
Sweden 2. 


NA Not available. 


COMMODITY REVIEW 


METALS 


Aluminum.—A weakening world market 
for aluminum, caused by a slowdown in 
growth of demand and conditions of over- 
supply, led to cutbacks in primary alumi- 
num production by most Norwegian pro- 
ducers in 1971. However, total production 
was almost unchanged from the 1970 level, 
exports declined only slightly, and produc- 
tion capacity increased by about 100,000 


tons during the year. The deterioration of 
the market caused some producers to an- 
nounce further cutbacks in production for 
1972. | 

The competitive position of the Nor- 
wegian aluminum industry was further af- 
fected in 1971 by the commissioning of 
three primary smelters in the United King- 
dom. This raised primary production ca- 
pacity in Britain to about 300,000 tons, a 
nearly eight-fold increase. The United 
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Kingdom has been a major export market 
for Norwegian aluminum. Also, the expan- 
sion of primary capacity in the Common 
Market countries and the United Kingdom 
in 1971 was reported to have reduced Nor- 
way's share of West European capacity 
from 27 percent to 22 percent by yearend. 

Construction of new facilities and mod- 
ernization of others during 1971 raised 
total Norwegian production capacity for 
primary metal to about 685,000 tons an- 
nually. The new smelter of Mosjgen Alu- 
minium A/S at Lista began production in 
February, and completion of a second pot- 
line in the fall doubled the plant's capac- 
ity to 50,000 tons. A/S Ardal og Sunndal 
Verk (ASV) rebuilt older plants at Ardal, 
increasing capacity by about 50,000 tons. 
A/S Alnor continued to expand its smelter 
on Karmøy, raising capacity from 80,000 
tons to about 105,000 tons by yearend. 
Further increases were expected at the 
ASV and Alnor facilities in 1972. Average 
utilization of capacity for all Norwegian 
smelters during 1971 was reportedly about 
88 percent. 

Production of aluminum semimanufac- 
tures in Norway in 1971 was estimated at 
70,000 tons, about 13 percent of primary 
output. Exports rose slightly, to 36,000 
tons, but the weak price situation allowed 
foreign producers to compete more effec- 
tively in the Norwegian market and im- 
ports of ingot and semimanufactures in- 
creased to 52,000 tons, about 37 percent 
more than in 1970. 

Copper.—Increased output of mine cop- 
per in 1971 was primarily due to produc- 
tion from the Bidjovagge mine in Finn- 
mark. Opened in late 1970, the mine 
produced 81,400 tons of crude ore and 
6,320 tons of copper concentrate in 1971. 
Production was expected to more than 
double in 1972. 

Grong Gruber A/S continued to develop 
the Joma copper-zinc deposit at Røyrvik in 
Nord-Trøndelag. Production was expected 
to start in the summer of 1972, at the rate 
of 250,000 tons of crude ore, 18,000 tons of 
copper concentrate, and 4,000 tons of zinc 
concentrates per year.? About 100 men will 
be employed, with the mine operated on a 
two-shift basis and the flotation plant on 
three shifts. 

At Repparfjord, north of 70? latitude, 
construction of the copper mine and con- 
centrator by Folldal Verk A/S was ahead of 
schedule and production may begin by the 
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summer of 1972. Mining will apparently 
be done by open pit methods, with the ore 
dropped through a shaft to an under- 
ground crushing station. The operation is 
expected to annually produce 1.5 million 
tons of waste rock, 600,000 tons of crude 
ore, and 13,000 to 15,000 tons of copper 
concentrate containing 30 to 33 percent 
copper. The crushing and concentration 
plants will be extensively automated. 

The Tverfjellet and Sulitjelma mines re- 
mained the principal producers of copper 
concentrates in 1971, together accounting 
for 73 percent of the national output. 
These mines also produced about 40 per- 
cent of Norway's output of pyrite and 30 
percent of the mine zinc. The Sulitjelma 
smelter produced 6,500 tons of blister cop- 
per in 1971, almost all of which was ex- 
ported. Exports from Norway during the 
year also included 40,000 tons of copper 
concentrates and 28,000 tons of refined 
copper. The refined metal was produced 
from matte imported from Canada by Fal- 
conbridge Nikkelverk A/S. 

Elkem A/S, which owns the Sulitjelma 
operation and produces copper-bearing 
pyrites at the Skorovas mine, indicated 
that the average price of copper on the 
world market in 1971 was 24 percent lower 
than in 1970. 

Iron Ore.—Production and exports of 
iron ore in 1971 declined slightly com- 
pared with the previous year. Exports of 
unagglomerated concentrate fell by 14 per- 
cent to 1,526,000 tons, while exports of 
iron ore pellets increased 3 percent to 
1,214,000 tons. The average value of con- 
centrate exported in 1971, as calculated 
from Norwegian export statistics, was 
equivalent to approximately $8.60 per ton, 
an increase of about 14 percent over the 
comparable figure for 1970. The value of 
exported pellets was not stated. 

A/S Sydvaranger remained the largest 
Norwegian producer of iron ore, account- 
ing for about 60 percent of the national 
output and 85 percent of total exports in 
1971. While the company's production and 
shipments of iron ore were less than in 
1970, contracted prices were higher and 
the total value of ore sales increased by 
about 8 percent in 1971. During 1971, A/S 


2 Previously reported in Minerals Yearbook for 


1970 as 20,000 tons of copper concentrate and 
5,000 tons of zinc concentrate per year. 

3 Statistisk Sentralbyrå (Oslo). Månedsstatistikk 
over Utenrikshandelen (Monthly Statistics of 
Foreign Trade), December 1971, p. 30 


632 


Sydvaranger produced 2,824,000 dry tons of 
concentrate averaging 66.1 percent iron 
from 5,797,000 dry tons of crude ore aver- 
aging 31 percent iron. Approximately 48 
percent of the concentrate was pelletized. 
Iron ore shipments by the company in 
1971 were as follows (in thousand dry 


tons) : 
Destination Concen- Pellets Total 
trate 
West German --__.-_--- 710 702 1,412 
United Kingdom........ 814 407 721 
Norwegian consumers 111 3 114 
Total. v 1,135 1,112 2,247 
Average moisture con- 
tent as shipped per- 
Cent... 88 6.69 . 69 2 
e Estimate. 


Source: Pergveres ete (Trondheim). V. 19, No. 
4, April 1972; pp. 9-10 

The Rødsand mine, owned by Christi- 
ania Spigerverk (CS), produced 144,100 
tons of vanadium-bearing magnetite con- 
centrate and 8,200 tons of ilmenite concen- 
trate in 1971 from 670,800 tons of crude 
ore. The magnetite concentrate is normally 
used by the company to produce pig iron 
and ferrovanadium at Svelgen. Exploration 
of a new and deeper underground ore 
body at the Rødsand mine in 1971 was re- 
ported to have yielded favorable results. In 
southern Norway, the Brastad underground 
mine, operated by the same company, pro- 
duced about 25,000 tons of direct shipping 
lump ore and concentrate in 1971. Begin- 
ning in 1972, the lump ore at Bråstad 
(containing about 50 percent iron) will be 
processed to yield a high-grade (68 percent 
iron) concentrate. 

Shipping facilities at Kirkenes were im- 
proved by the Sydvaranger Co. in 1971. 
Ore loading capacity was increased to 4,000 
tons per hour, and the port can now ac- 
commodate iron ore carriers of up to 
150,000 deadweight tons  (d.w.t). The 
company also planned to start construction 
of a second pelletizing plant early in 1972. 
The new plant will have a production ca- 
pacity of 1.5 million tons of pellets per 
year and is scheduled for completion in 
1974. Cost of the plant is estimated at 
about $20 million. Design and construction 
will be handled by Allis Chalmers of Mil- 
waukee, Wis., and Krupp Industriebau of 
West Germany. 

The port of Narvik, from which most 
Swedish exports of iron ore are shipped, 
was scheduled for expansion. The first 
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phase of the project will provide ore load- 
ing at the rate of 10,000 tons per hour 
and berthing facilities for vessels of up to 
150,000 d.w.t. Eventually, the ore loading 
rate may be increased to 20,000 tons per 
hour, with berthing for 300,000-d.w.t. ves- 
sels. Consulting engineering for the project 
was awarded in 1971 to Soros Associates of 
New York, N.Y. 

Ferroalloys.—Gains in output and ex- 
ports of ferroalloys in 1971 were mostly 
confined to manganese grades. Reduced de- 
mand from foreign producers of steel kept 
the total volume of exports at the 1970 
level of 534,000 tons, although total value 
increased 5 percent to approximately $105 
million. Imports of manganese ore rose to 
736,000 tons in 1971, while imports of 
chromite increased slightly to 82,000 tons. 

In mid-1971 a large new ferrosilicon fur- 
nace was started up at Svelgen, by Bre- 
manger Smelteverk, a division of Christi- 
ania Spigerverk. The furnace has a 
transformer capacity of 51,000 kilovolt-am- 
peres (kv.-a.) and a production capacity of 
about 30,000 tons of ferrosilicon per year. 

Tinfos Jernverk planned to construct a 
large ferromanganese smelter at Kvinesdal. 
The plant will be built in two stages, each 
involving one 30,000-kv.-a. furnace, and is 
to be completed by 1975. The company 
will then concentrate its production of fer- 
rosilicon at Notodden. 

Two new furnaces for production of sili- 
con metal were expected to start operating 
in early 1972. One furnace was being in- 
stalled by Bremanger Smelteverk and will 
raise production capacity at Svelgen to 
more than 10,000 tons of silicon per year. 
The other furnace was being completed by 
A/S Meraker Smelteverk, a subsidiary of 
Union Carbide Corp., and will have a pro- 
duction capacity of 14,000 tons per year. 

Exports of silicon in 1971 totaled 26,600 
tons, about the same as in 1970. 

Iron and Steel.—The drop in output of 
pig iron in 1971 was not accompanied by 
an equivalent reduction in output of crude 
steel. The decline appeared to be due to a 
shutdown of one of the electric furnaces 
operated by A/S Norsk Jernverk at Mo-i- 
Rana. | 

Exports of pig iron declined to 127,000 
tons in 1971. Imports of rolled steel also 
fell, but exports of slabs and other crude 
forms, bars and sections, and plates in- 
creased, so that in 1971 net imports of 
steel were 166,000 tons less than in 1970. 
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However, the value of imports was higher 
and the net trade deficit attributable to 
rolled steel increased by about $7 million. 

Lead and Zinc.—Production and exports 
of lead and zinc concentrates in 1971 were 
close to the levels of 1970. Increased mine 
production was expected in 1972, due to 
the new mine being opened by A/S Grong 
Gruber and expansions of crude ore pro- 
duction at the Bleikvassli, Mofjellet, and 
Tverfjellet mines. A new ore body being 
developed at the Mofjellet mine was re- 
ported to contain enough ore for 15 years' 
production. Output of crude ore at Mofjel- 
let in 1971 was approximately 100,000 tons. 

The Eitrheim smelter produced a record 
quantity of zinc in 1971, although imports 


Mine 


1 Not produced or not analyzed. 
2 Pyrrhotite. 
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of zinc concentrates appeared to be the 
lowest in several years. Norwegian exports 
of unwrought zinc, including alloys, to- 
taled 48,500 tons in 1971. 

Mercury.—A method of analyzing rocks 
and minerals for trace quantities of mer- 
cury was developed at the Central Institute 
of Industrial Research in Oslo for use in 
geochemical prospecting. The method was 
said to permit determination of mercury 
concentrations down to 0.01 part per mil- 
lion. In connection with this work, the 
mercury content of samples of sulfide ores 
and concentrates from various Norwegian 
mines was determined. Some of the results 
were as follows: 


Mercury content (parts per million) 


Type of sulfide concentrate 


Crude ore 


Source: Bergverks-N ytt (Trondheim). V. 18, No. 12, December 1971, pp. 18-19. 


Molybdenum.—The modernization pro- 
gram at the Knaben mine, reportedly in 
progress for the last several years, appeared 
to be nearing completion in 1971. Produc- 
tion and exports of molybdenite concen- 
trate increased about 10 percent compared 
with 1970, and similar increases were ex- 
pected in 1972. Production planned for 
1972 was 400,000 tons of crude ore and 550 
tons of concentrate. 

Nickel, Cobalt, and Platinum- Group 
Metals. — The only reported mine produc- 
tion of nickel continued to be byproduct 
concentrate obtained from the processing 
of ilmenite ore at Tellnes, by A/S Titania. 
Production of these concentrates has stead- 
ily increased since 1967, reaching 8,000 
tons in 1971. Exports totaled 8,212 tons in 
1971, valued at approximately $600,000. 
The concentrates are usually exported to 
Finland. 

Nickel, cobalt, and platinum-group met- 
als were produced at Kristiansand from 
imported Canadian matte by Falconbridge 
Nikkelverk A/S. Imports of matte (100,000 
tons and production and exports of re- 
fined metal reached record levels in 1971. 


Pyrite Copper Zinc Lead 

1.4 0.2 4.8 56.5 (1) 

1.9 1.8 1.0 63.8 (1) 

1.2 2.6 (3) (3) (2) 

3.6 18.6 9.1 40.4 (1) 

5.8 .8 8.4 45.8 7.9 

4.8 21.0 2.7 (1) (1) 
Exports of unwrought metal included 


40,000 tons of nickel, 762 tons of cobalt, 
and 28,100 troy ounces of platinum-group 
metals with an aggregate reported value of 
about $121 million. 

Titanium.—Increasing output of ilmen- 
ite concentrate was due to the continuing 
expansion of mine and plant facilities at 
Tellnes by A/S Titania. The company pro- 
duced 2.06 million tons of crude ore and 
641,602 tons of ilmenite concentrate in 
1971, about 11 percent more than in 1970, 
and continued to recover byproduct con- 
centrates of iron and nickel. Twenty 300- 
cubic-foot Wemco-Fagergren flotation cells 
were ordered by the company during 1971; 
installation of these machines is expected 
to raise the throughput capacity of the 
plant to the planned level of 3 million 
tons of crude ore per year. 

Exports of ilmenite declined slightly in 
1971 to 514,000 tons although the total 
value (approximately $5.3 million) was 
about 9 percent more than in 1970. Ex- 
ports of titanium dioxide and titanium- 
white, most of which were probably manu- 
factured by Titan A/S, were valued at 
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about $6.2 million or 4 percent more than 
in 1970. Both companies were subsidiaries 
of NL Industries, Inc. (formerly National 
Lead Co). The name of Titan A/S was 
changed to Kronos Titan A/S at yearend. 


NONMETALS 


Cement and Other Construction Mate- 
rials.— The steadily rising production of 
cement was accompanied in 1971 by in- 
creased activity in the domestic construc- 
tion industry and a 20-percent increase in 
the volume of exports. The number of 
buildings started and under construction 
was 10 to 15 percent greater than in 1970, 
and the number of buildings completed 
was about 7 percent higher. Exports of ce- 
ment rose to 1.2 million tons, with a total 
value 30 percent higher than in 1970. Im- 
ports of gypsum were up 13 percent. 

The United States is one of the major 
destinations of Norwegian cement. The ex- 
porting company, A/S Norcem, was build- 
ing two new storage silos in New York 
City in 1971, increasing its storage capacity 
there to 32,000 tons. 

Exports of unfinished dimension stone 
totaled 114,000 tons, about the same as in 
1970, although total value increased 4 per- 
cent to about $9 million. The exports con- 
sisted mainly of syenite (labrador) and 
slate, with smaller quantities of granite 
and marble. 


Nepheline  Syenite.—All output of 
nepheline syenite continued to be pro- 
duced on the island of Stjerngy by A/S 
Norsk Nefelin, a division of Christiania 
Spigerverk. The company sold 151,700 tons 
of finished products in 1971, of which 
about 88 percent consisted of "glass-grade" 
material; the remainder was of “ceramic 
grade." Almost the entire quantity was ex- 
ported to 12 countries. Average f.o.b. sales 
value of the products in 1971 was about 6 
percent higher than in 1970. The company 
was completing a new crushing and drying 
plant which is expected to raise produc- 
tion capacity to 225,000 tons per year in 
March 1972. 

Pyrite.—The record output of pyrite in 
1971 was mainly due to increased produc- 
tion at the Skorovas, Folldal, and Løkken 
mines. At Lgkken, a 20-percent increase in 
output was planned by Orkla Grube-Aktie- 
bolag in 1972. 


Norwegian exports of pyrite, including 
cupriferous pyrite, increased slightly in 
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1971 to 523,000 tons, but owing to declines 
in world prices for sulfur and copper the 
total value was 33 percent less than in 
1970. 

Talc, Steatite, and Other Nonmetals.— 
Exports of ground talc and steatite totaled 
71,500 tons in 1971, about 10 percent more 
than in 1970. The increase appeared to re- 
flect rising production by A/S Norwegian 
Talc, whose plant at Knarrevik was de- 
stroyed by fire in 1969. The company re- 
ported gross production of 515,000 tons of 
talc, dolomite, mica, feldspar, and other 
materials in 1971, including 130,000 tons 
for fine grinding; this compared favorably 
with 1970 figures of 450,000 tons and 
105,000 tons, respectively. Dolomite milling 
was resumed in the summer, and the plant 
was apparently completely rebuilt by year- 
end. A rapid increase in production was 
not expected, due to delays in recovering 
some of the markets lost after the fire. 

Elsewhere, deposits of quartz, mica, and 
kyanite were being evaluated for commer- 
cial production near Bolna, close to the 
Swedish border. Drilling of the quartz de- 
posits was completed by fall, and benefi- 
ciation tests of kyanite-bearing materials 
were reportedly favorable. 


MINERAL FUELS 


Coal and Coke.—Production of coal on 
Spitzbergen Island was less than planned 
in 1971, apparently because there were not 
enough miners available in the fall of the 
year. Shipments of coal in 1971 included 
approximately, 245,000 tons to A/S Norsk 
Koksverk at Mo-i-Rana, and 60,000 tons to 
West Germany. Total exports of coal were 
about 84,000 tons, 17 percent less than in 
1970. Imports of coal totaled 451,000 tons. 


Imports of coke (from coal) in 1971 to- 
taled 615,000 tons, 27 percent less than in 
1970. Imports of petroleum coke also de- 
clined, to 280,000 tons. 


Plans to increase coke production capac- 
ity at Mo-i-Rana may have been dropped. 
The Norwegian Ferrosilicon, Producers As- 
sociation was reported to have applied for 
a concession in north Norway for a coking 
plant at Finnsnes. 


Petroleum.—Exploration—An important 
gasheld was found in 1971 by A/S Petro- 
nord. The gasfield, known as the Frigg field, 
is located about 200 kilometers northwest 
of Karmøy, close to the boundary between 
the Norwegian and British sectors of the 
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North Sea. Although neither production 
potential nor reserves was announced, the 
field was reported to be of commercial 
size. 


Drilling by the Phillips Petroleum Co. 
in 1971 confirmed that the Torfelt struc- 
ture, where oil was discovered in 1970 by 
the Amoco-Noco group, extends into the 
Phillips concession area. The information 
well flowed 3,460 barrels of oil per day. 


A/S Norske Shell announced that it will 
resume drilling in the North Sea in Febru- 
ary 1972. Previously, the company had 
drilled five dry holes. 


In the Svalbard archipelago, Total Ma- 
rine Norsk was drilling an exploration 
hole in 1971 on the northern part of Edge 
Island (Edgeøya). A fire during the winter 
forced suspension of operations, but drill- 
ing was planned to resume in 1972. Total 
Marine, owned by Compagnie Francaise 
des Pétroles, is the operating company for 
the Texaco-Socal group which includes 
Texas Overseas Petroleum Co. and Califor- 
nia Asiatic Oil Co. This group holds large 
areas of Edge Island under claim and is 
also the principal claimholder on Spitzber- 
gen Island. Other claimholders include 
Norske Fina A/S, Norsk Polar Navigasjon 
A/S, and the Soviet firm Arktikugol. 


Field 
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Imports, Refining, and Consumption — 
Imports of crude oil in 1971 totaled 5.6 mil- 
lion tons, 14 percent less than in 1970. 
The decline was partly due to initial pro- 
duction of crude oil from the Ekofisk field, 
which was being processed by A/S Norske 
Shell's refinery at Risavika. Imports of pe- 
troleum products declined 5 percent to 4.1 
million tons, but exports of products in- 
creased by 13 percent to 1.8 million tons. 

Norsk — Hydro-Elektrisk Kvaelstofak- 
tieselskab (Norsk Hydro) , Norway's largest 
industrial concern and a major consumer 
of petroleum products, planned to build a 
petroleum refinery 37 miles north of Ber- 
gen, at Mongstad. The refinery will have a 
processing capacity of 4 million tons of 
crude oil per year and will be completed 
by 1975. Forty percent of the venture will 
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The latter two companies carried out 
seismic surveys and performed core drilling 
on Hopen Island (south of Edge Island) 
in 1971. The same group planned to drill 
in the Plurdalen area of Edge Island in 
1972. 

Production.—Production of crude oil 
from the Ekofisk field was begun by Phil- 
lips Petroleum Co. in mid-1971. By year- 
end four wells were producing a total of 
about 40,000 barrels per day. Oil was 
loaded directly into tankers; a million-bar- 
rel storage tank will be installed by 1973 
to minimize interruptions in production 
due to bad weather. The field will be de- 
veloped for additional production in 1973: 
the full development program is designed 
to yield 300,000 barrels per day by late 
1974. Three other fields are expected to be 
eventually tied into the system. The Phil- 
lips Co. has a 37-percent interest in this 
development, along with Norske Fina A/S 
(30 percent), Norske Agip A/S (13 per- 
cent), and seven other companies (20 per- 
cent). 

In a report to the Norwegian Govern- 
ment, the Ekofisk Committee estimated 
recoverable hydrocarbon reserves in the 
Norwegian sector of the North Sea, as fol- 
lows (quantities are in million units unless 
otherwise indicated) : 


Natural Natural 
Oil Gravity gas gas 
(barrels) (° API) (cubic liquids 

meters) (barrels) 
3 1,000 .95.3? 99,150 140 
RETE 340 43.0? 71,671 177 
. 109 40.0 7, 365 19 
3 18 50.0 20, 028 32 
5 1,467 — 198,214 868 


be owned by Norsk Braenselolje A/S, an 
oil distributing company owned 50 percent 
by British Petroleum and 50 percent by 
Norwegian stockholders. 

Domestic consumption of refinery prod- 
ucts in 1970 and 1971 was as follows 
(quantities in thousand metric tons) : 


Refinery product 1970 1971 ! 
Aviation fuels 238 240 
Gasoline 955 1,000 
Keros ine 36 360 
Gas / diesel oil! 2, 603 2, 700 
Residual fuel oil. _..__._________- 2,445 2,100 

Ü ĩ’5ð¹ ] ʃ ͥ ↄ— eee nics aloe eh ates 828 800 
Total comes 7,433 7,200 


1 Estimate based on quantities reported for the 
first three quarters of 1971. 


Source: Organization for Economic Cooperation 
and Development (Paris). Provisional Oil Statistics 
by Quarters. 3rd Quarter, 1971, 21 pp. 
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The Mineral Industry of Pakistan 
(Including Bangladesh) 


By Benjamin Petkof ! 


The mineral industries of Pakistan con- 
tinued to make only minor contributions 
to the overall economy. East Pakistan be- 
came the nation of Bangladesh during the 
year. Natural gas production from the 
Dhulian, Mari, and Sui Fields in Pakistan 
and the Chhatak, Habigan, Titus, and Syl- 
het fields in Bangladesh supplied the 
major mineral based contribution to the 
economy of both countries. Natural gas is 
expected to maintain its position as the 
leading item of mineral output. Minerals 
and related products such as chromite, ce- 
ment, gem stones, gypsum, salt, and stone 
have been exported in sufficient quantities 
to generate valuable foreign exchange for 
both countries. However, large sums of for- 
eign exchange have also been expended for 
the importation of iron and steel, fertilizer 
materials, crude petroleum and partially or 
fully refined petroleum products. 

Plans for improving railroad facilities in 
Balachistan were under consideration by 
the West Pakistan Railway Board during 


1971. These improvements would reduce 
the transit time required to move chrome 
ore from the Kindubah mine to the coast. 
Consideration was also given to additional 
facilities required to transport dolomite for 
the anticipated steel mill complex near 
Karachi. 

According to Pakistan Government 
sources, the extraction of crude minerals 
contributed $44.3 million? in current dol- 
lars to Pakistan’s gross national product 
(GNP) of $16,215.6 million for the fiscal 
year ending June 30, 1971 (comparable fig- 
ures for the previous fiscal year were $42 
million and $15,525.9 million respectively) . 
Value added data, resulting from process- 
ing both domestic and imported mineral 
commodities were not available, but the 
figure is much greater than the value of 
the crude minerals extracted. Pakistan's pe- 
troleum operations alone earn for the Gov- 
ernment several hundred million dollars 
per year from duties and other special sur- 
taxes. 


PRODUCTION 


As of July 1, 1970, the Pakistan Govern- 
ment began reporting some mineral pro- 
duction data on a provincial basis. Thus, 
certain mineral items previously unre- 
ported began to appear in official statisti- 
cal reports. For the first time production 
of feldspar, fluorspar, and manganese ore 
in the Province of Baluchistan and sulfur 
in the Northwest Frontier Province has ap- 
peared in official records. More details of 
production may be expected in the future. 

Mineral production in Pakistan  re- 
mained strong during 1971 with major 
commodities such as chromite, salt, coal, 
and natural gas showing only small varia- 
tion from the 1970 output. Other minerals 


such as bauxite, barite, and chalk showed 
marked declines in production. 

The mineral output of Bangladesh was 
small because known resources are limited 
and are not greatly developed. Natural gas 
remained the Nation's major mineral prod- 
uct. 

The production of processed mineral 
commodities such as cement and soda ash 
continued to increase and to be consumed 
largely by other domestic industries. 


1 Physical 
Minerals. 

? Where necessary, values have been converted 
from Pakistani Rupees (PRs) to U.S. dollars at 
the rate of PRs 4.7619— US$1.00. 


scientist, Division of Nonmetallic 
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Table 1.—Pakistan (including Bangladesh):1 Production of 
mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 2 1969 1970 
PAKISTAN (FORMERLY WEST PAKISTAN) 
METALS 
Aluminum, bauxite, gross weight__...___...-..-.__---_-_--_-_--.--------- 2,218 795 
Antimony ore: 
Gross weight a ³ d et NA 150 
Metal content e¢_______________ eee eee eee NA 30 
Arsenic ore (orpiment), gross weight. kilograms. . NA 305 
Chromium, chromite, gross weight r16,724 29, 084 
Iron and steel, mild steel products zz thousand tons 192 17 
Lead ore: 
Gross weight ⁵ꝛ˙¹VVn.. ³ (nf ³ð spec eeu E Abou 6 
Metal content J) ͤͥͤͤĩͤĩͤͤ taht Seite het ene 3 
Manganese ore, gross weigh 81 12 
NONMETALS 
Abrasives, natural, emery stone________________________---____---------- NA » 2, 900 
Hartg^ o c ous ͤͤͤõͤõↄ⁰ͤ .:::. ⁵ññ⁵᷑ ᷑ nm xx tr E s e ir 6,766 » 3, 100 
Cement, hydraul- seules ⅛˙ :mq aoreet 888 thousand tons.. 2,618 2,571 
1 ³Ä˙.ͤſſſſſfVGſTTſhſGſGſTꝙäö pito x 1, 160 
Clays 
Bentonite E OMT RO ESSEN dd ²˙² A ͤ K NA 600 
))%%%%%õͤĩ5?U ꝗñꝗmgg 8 21,651 28,281 
Fuller ii!!! D Ue Me LE ,000 13,000 
Kaolin t ⅛ð ͤ ⁰y ⁰⁰y NA 11,600 
OG ap ia Ne dd 8 NA „000 
H ⁰ ooo ec Lac c eL os edel l Meuse i dE NA 280 
Fertilizer materials manufactured: 
Nitrogenous: 
Gross ett caede r 281,252 263,590 
Nitrogen content vv... r 95,641 107,993 
Phosphatic, gross wei hglt 17.268 23, 308 
TG õĩÜĩÜ˙iö a eee ep pepsi one Mal 1,060 
Gypsum, h y r 277,382 167, 522 
agnesite, crude ¢____________________________ eee eee 1,100 , 000 
Natron manufactured (soda a )))))7)7) r61,976 74,257 
Pigments, natural mineral, ocher______.._.__._____.-_.___--------.------ 659 » 4,125 
Salt 
| 5 0. | | Cea aute dd RAED EE ĩͤ ie Re thousand tons... 356 316 
Marine evaporateedgcdccdd . eee do r 263 221 
P77 nom Ü ¾wj ³ ³¹w- ð K y ð v ĩ³A¹ uut d do r 619 537 
Sand and gravel: 
Gravel NERONE CR EH ENERO RN hth hc bet dp LoLa NA e 60,000 
and 
OE Ona eee ne w ae i lee Lus A e 7, 500 
%%%00000hh(%[( ⁰ydfdſddddſſſddydd m 8 46,441 » 86,000 
Common HV—VO dd ð ß m ie d dla ete A » 43, 000 
Stone: 
Aen.... ee REIR ta bee i a d 15,816 22,430 
; Se ns Sa y ae D ree E 1,046 ¢2,000 
Limestone ______..-__-_-__._______________________u_- thousand tons 2,768 °¢ 2,400 
JJJ7)))!õͤöĩöWfꝗ—h6ↄmͥ ⁰ͤ⁰Ad-ſ00ͥ06˙½dddd½½ſſd.ß½. . ee rave ene e 530 
Grube ? 0 e ls steed te NA e 24,000 
Strontium minerals, % y 772 e 300 
SU lIII.mwwwmn eu ee siad en Pu NM Ee e e LU NA 2, 000 
Tale and related materials, soaps tones r 2,188 » 3,500 
MINERAL FUELS AND RELATED MATERIALS 
Coal, all grades oe thousand tons r 1,260 1,27 
a8, 'natural, V Rn a oe eR a eT nv MEME million cubic feet r 106, 164 118,435 
Natural gas liquids 777 ĩͤ VW 42-gallon barrels. . 49 e5 
Petroleum: 
Crude oll... dcos p n euer aooaa aaa do *8,460 8,400 
Refinery products: 11 
Gasoline, aviat ion do- 318 e 295 
Gasoline, 0 eel hays ci E uc do- 2,550 2,456 
Jeb fuel. o oci ...... 8 do 2,911 » 2,783 
Keros inne cL css LLL 2222222222222 do.... 4,649 » 4,453 
Distillate fuel oil O.. 7,492 7,171 
Residual fuel oil__.._._._.______.__.__.______ eee do.... 11,014 *10,544 
Lubrican ts ee do 524 e 491 
ö;’—vͤ ² ]²ꝛh mx Peine tap tees 8 do 2,698 » 2,652 
Refinery fuel and losses do- 1,990 » 1,899 
f ß Rum eee reir Lc ees MLB ie ltem tm get do. 34,146 *32,744 
BANGLADESH (FORMERLY EAST PAKISTAN) 10 
METALS 
Iron and steel 
Crude steel ts 45-2. 5c eeu thousand tons. 100 100 
Mild steel produets 3 do 210 127 


1971 v 


272, 000 
e 111,000 
e 26 
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Table 1.—Pakistan (including Bangladesh): Production of 
mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity ? 1969 1970 1971 » 
BANGLADESH (FORMERLY EAST PAKISTAN) !°—Continued 
NONMETALS 
Cement, hydraulic thousand tons.. 60 67 e 30 
Clays, kaolin (Chihá)- ²·AAiAſ doutez oett 8 8,915 3,184 e 1,800 
Fertihzer materials, manufactured, nitrogenous: 
Gross weigh 85,274 86,828 e 52,000 
Nitrogen content____________________________________________ Lee 39,738 40,462 24, 000 
Limestone- nnn 8 thousand tons 80 177 e 40 
Salt, marine, evapor ate!!! do 291 224 e 130 
MINERAL FUELS AND RELATED MATERIALS 
Gas, natural, sales million cubic feet 10,757 20,421 NA 


e Estimate, P Preliminary. r Revised. NA Not available. 

1 To the extent possible, output of the former east wing of Pakistan (now Bangladesh) and the former west 
wing of Pakistan (now the entirety of Pakistan) has been subdivided as indicated in available sources. 

? [n addition to the quantities of commodities listed for Pakistan (former west wing), additional quantities 
of some crude construction materials in provinces not reporting to the Central Government on such output 
are included; and Bangladesh presumably produces some quantities of such materials (clays, sand and gravel, 
and stone) for local consumption, but information is inadequate to make reliable estimates of output levels. 
In the case of those commodities produced in Pakistan for which data is believed to represent only partial 
output, no attempt has been made to estimate the balance of production, but these commodities have been 
appropriately footnoted. 

3 Types of products included are not specified in source. 

4 Sind Province only. 

5 Data are for urea and ammonium sulfate; ammonium nitrate presumably is still produced, but recent data 
are not available because of Pakistan Government restrictions. In the year ending June 30, 1965 (latest data 
available) ammonium nitrate output totaled 76,086 tons (gross weight) with a nitrogen content of 26,630 tons. 

6 As reported by North-West Frontier Province only, no details on the nature of this sand are available. 

7 Punjab and Sind Provinces only. 

8 Reported in source as ordinary stone.“ 

° Origin not reported. 

10 Including output of Bangladesh. | 

u Petroleum refinery output for the Chittagong refinery in Bangladesh is included with output of the three 
refineries in Pakistan (former west wing); the Chittagong refinery's rated capacity is about 29 percent of the 
total capacity for Pakistan and Bangladesh, but distribution of actual production is impossible because of 
lack of detailed information on individual plant operations. 


TRADE 


Pakistan's official trade statistics indi- tive data on the limited quantities of min- 


cated that exports and imports increased 
slightly over the previous fiscal year. Dur- 
ing 1970-71 overall imports rose to $1,087 
million and overall exports (including 
reexports) reached $706 million, providing 
a trade imbalance of $381 million. 

Only small quantities of mineral com- 
modities have been available for export. If 
petroleum products produced from im- 
ported crude oil were excluded, then min- 
eral exports would total only $7.6 million 
in fiscal year 1970-71. 

Imports of metals, minerals and fuels 
reached $270 million dollars in fiscal year 
1970-71 or almost one-fourth of total im- 
ports. Iron and steel, fertilizer materials 
and crude petroleum accounted for almost 
three-fourths of the value of total mineral 
commodity imports. 

Table 2 based on official trade informa- 
tion, provides the best available quantita- 


eral exports. It should be noted that the 
leading commodities exported in recent 
years have been cement and salt. 

The following tabulations show the 
value of recorded mineral commodity ex- 
ports and reexports and mineral commod- 
ity imports, respectively. 


Value of exports, 
and reexports 
Commodity or commodity group (million dollars) 


1969-70 1970-71 
Chromite- ĩ⅛ði ĩðͤ ß esos 1.4 0.7 


Other metallic ores : UN 
Metals including scrap..........- .1 1 
Cement 2. ĩ¾ A 3.8 4.2 
Gem stones except diamond 4 2 
JJ!!! ee ee oe 4 4 
Stone, sand and gravel... ....... 1.0 .9 
Petroleum and petroleum 
refinery produetss 10.5 8.4 
Other. A 8 4 1.1 
Mf! ³ A 18.2 16.0 
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Value of imports 
Commodity or commodity group (million dollars) 


1969-70 1970—71 
Iron and steel including scrap.... 95.3 107.1 


Other metals including scrap. .... 16.7 19.7 
Fertilizer materials.............. 71.5 44.5 
G e mꝛmuĩVr 88 8.1 8.4 
Crude petroleum 43.5 45.6 
Refined petroleum 10.9 32.3 
A; ³˙1 A 8 13.2 12. 8 

Total » 259.2 270.4 


Table 2.—Pakistan (including Bangladesh): Exports and reexports 
of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969—70 1970-71 
METALS 
Aluminum metal including alloys, semimanufactur es 1 2 
Chromium ores and concentrates. __........___...__.....-.-..----__---------- 51,455 23,885 
Copper metal including alloys: 
J)) c M oL C LU Me LM E E 8 44444 
Semimanufacture s 7 1 
Iron and steel: 
Serap and JJö0õÜàꝛ ⅛ . ³ mm m ͤ y tee Me E 9 1 
Semimanufacture s 517 
FFH ² ↄ ¹Ü¹iwimüii y troy oun ces 160 
Zinc: 
Ores and concentrates__..__........_...__.___--.-_--------__---.---------e 22 opeslens 
Gd Metal including alloys, semimanufactures___.............-.-.__---.-...-.-.- 4! 22224 
er: 
Ores and concentrates n. e. 6,300 | ....... 
0 ↄ ¼ͥm ß ß quae R i. areae 216 
NONMETALS 
% are ee s ac ome bbe ween os mee i Sao ⁵ 8 4,808 356 
lll... 288,714 307, 077 
, erude INDUMENTO 8 81 16 
Clays and products: 
rude al a ee I d re is 806 
Fore: DHORS. cine 2 ec ff. e 256 8,384 
Fertilizer materials, crude potassic__.._............-._--------..-------------- „„ͤ 
Gem stones other than diamond. ._________._.__..---___---------.-- kilograms.. 19,108 9,878 
GUDBUR c ] vg dddddſ 0t ð ß sme a E aur ues E 9,241 20,9683 
[o CE PE E MER PON ONERE / ⁵oðVA hale ð v ed ot ee OR 4 10 
Salt. v vc onu ez cnc dud e Rr E 8 102,887 81,801 
Stone, sand and gravel: 
Dimeren 11.091 8,221 
Crushed and broken ston-ennn.nn¼mttd „„ 228 629 
)))) ĩ⁵ m y ⁵²¼⁰ ß 8 422 17 
Strontium minerals, celestit᷑e—— ꝛʒw 4 2 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, naturalklkass „ 2,928 
r ð ͤyſã ⁰ͥ⁰y; sese iudica EE 1.222 985 
Petroleum: 
Suess thousand 42-gallon barrels 139 . 
Topped CGhGhſVDT !!!!! ] d dus buc do.... 5,186 1 1,088 
Refinery products: 
7 ⁰³˙¹ĩòꝗ Ü Lu Dr ĩ ³ ME do 75 1 
Kerosine and jet fue˖eůllůll!!tꝑůmm.ndntdm „ do.... 2 17 
Distillate fuel oil... 222222222 2222222222222 Ll L2 LLL Lll. do.... 205 187 
Residual fuel Ol oo. es ecu ³ K d do 3,791 3,045 
Fr ĩ;·êç4.-)y ð yz d do- 
)); 0d ³⁰¹ 1m y y do- 1 (3) 


1 Reported in source as “topped crude—naphtha." 
? Less than 14 unit. 


COMMODITY REVIEW 


METALS and Pakistan and the Reynolds Aluminum 

Corp. (United States) for the erection of a 

Aluminum and Bauxite.—No additional — 50,000-ton-per-year aluminum plant at Ark, 

information has been received on the 1968 Iran. There was no news that construction 
agreement by the Governments of Iran of the plant had begun by yearend 1971. 
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Pakistan's production of bauxite for do- 
mestic consumption has for unexplained 
reasons declined sharply since 1969 with 
only a token output in 1971. All of the 
. 1971 production originated in the province 
of Punjab. 


Chromite.—Production entirely from 
Baluchistan was only slightly lower than 
that of 1970. During the fiscal year 
1970-71, 23,885 tons of chromite were ex- 
ported; 20,449 tons to the United States 
and 3,436 tons to Japan. 


Iron and Steel.—In January 1971, the 
U.S. S. R. and the Government-owned Paki- 
stan Steel Mills Corp. (PSMC) signed a 
detailed credit agreement to provide Paki- 
stan with a 1-million-ton steel mill at Bu- 
leji, West of Karachi. This project will in- 
clude the construction of required port 
facilities and employee housing, provision 
for Soviet technical assistance, and estab- 
lishment of training facilities for workers. 
The agreement also permitted the U.S.S.R. 
to fly aerial geologic surveys over Pakistan 
in order to map potential supplies of iron 
ore and coal for the plant. However, there 
is little expectation of utilizing indigenous 
materials because the known iron ore de- 
posits at Kalabagh, West Pakistan, are 
thought to be low grade. Shipment of Af- 
ghan and Iranian ore to Pakistan pose a 
difficult transport problem. Serious consid- 
eration has been given to the importation 
of iron ore and coking coal from Australia 
for use of this plant. Project completion is 
expected in 1976 and full production is 
hoped for by 1979. 

Discovery of iron ore deposits has been 
reported in the Shekran area of Pakistan. 
The West Pakistan Industrial Development 
Corp. has been conducting work here to 
determine the quantity and quality of the 
available reserves which may be of the 
order of 10 million tons. 


Uranium.—The Pakistan Atomic Energy 
Commission has carried out laboratory 
tests and constructed a 1,000-pound-per-day 
pilot plant to demonstrate the feasibility 
of processing uranium ore from Dera 
Ghazi Khan. Engineers from the Atomic 
Energy Center at Lahore designed and 
built the pilot plant that will be used to 
establish the optimum production parame- 
ters for processing uranium ore and pro- 
vide the necessary information to scale the 
process up to.a commercial size plant. 
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NONMETALS 


Barite.—Pakistan's barite output re- 
mained strong, achieving almost the same 
level of production as that of 1970. How- 
ever, exports of barite during the fiscal 
year 1970-71 almost disappeared, declining 
sharply to about 7 percent of the exports 
of the previous year. This could be indica- 
tive of greater domestic demand. According 
to official Government sources production 
was recorded in both the Northwest Fron- 
tier and Baluchistan Provinces with the 
former contributing the greater share. 


Cement.—During the year, nine cement 
plants were in operation in Pakistan and 
one in Bangladesh. Production in Pakistan 
showed a minor increase. However, the 
small production from the single plant in 
Bangladesh was reduced by almost half. 
During fiscal 1970-71 Pakistan's cement ex- 
ports continued to rise, and a total of 
307,000 tons were shipped to the following 
countries: Kuwait, 95,000 tons; Dubai, 
64,000 tons; and Arabian peninsular coun- 
tries (such as Abu Dhabi, Bahrain, Oman, 
Qatar, Saudi Arabia) , 148,000 tons. Cement 
exports represent only a small part of do- 
mestic production. However, prospects of 
increasing Pakistan's exports of cement are 
good because of its geographical location. 
Apparently Pakistan can even supply ce- 
ment at competitive prices to countries in 
Africa, the Middle East, and Southeast 
Asia, since many developing countries are 
dependent to some extent on imported ce- 
ment. 


Fertilizer Materials.—Various chemical 
fertilizers such as urea and superphosphate 
were produced by four plants in Pakistan 
and one plant in Bangladesh. Pakistani 
urea production declined slightly from 
206,350 tons in fiscal 1969-70 to 204,724 
tons in fiscal 1970-71. Urea production 
from Bangladesh also declined from 95,809 
tons in fiscal 1969-70 to 52,019 tons in 
fiscal 1970-71. Superphosphate, which was 
manufactured in Pakistan only, increased 
from 23.254 tons in 1969-70 to 25,418 tons 
in 1970-71. Ammonium sulfate was also 
produced in Pakistan and production rose 
slightly from 58,322 tons in fiscal 1969-70 
to 59,646 tons in fiscal 1970-71. 

The Dawood Hercules chemical fertilizer 
plant located near Sheiphrura, 17 miles 
west of Lahore has begun full production. 
With an annual capacity of 345,000 tons it 
became the largest urea plant in Pakistan. 
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Salt.—Marine salt was produced by solar 
evaporation at 16 Pakistani operations and 
198 Bangladesh operations. Salt production 
rose in Pakistan to slightly above the 1969 
level but declined in Bangladesh to 42 
percent from the 1970 level. The bulk of 
the rock salt was mined in Pakistan's Pun- 
jab Province and lesser quantities in the 
Northwest Frontier Province. Combined 
salt production in Pakistan and Bangla- 
desh exceeded 750,000 tons. Significant 
quantities of salt produced by both coun- 
tries were exported. 


MINERAL FUELS 


The areas’ consumption of all forms of 
commercial fuels was estimated to be 
slightly in excess of 9 million tons of fuel 
oil equivalent in 1971, a small increase 
from the previous years. During 1971, the 
breakdown of the Pakistan national energy 
requirement by source was estimated as 
follows: Oil, 42.5 percent; natural gas, 34.6 
percent; hydroelectric power, 11.8 percent; 
and coal 11.1 percent. 

Coal.—Production remained stable dur- 
ing the year but fell short of the 3.5 mil- 
lion-ton-per year target specified by the 
fourth 5-year plan set forth by the Gov- 
ernment in 1970. A significant quantity of 
Pakistan’s production continues to be ex- 
ported annually. 

By yearend, no information had been re- 
ceived to indicate that Pakistan’s plans to 
build a coal briquetting plant using un- 
marketable coal fines had been imple- 
mented. 
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Bangladesh continued to rely on coal 
imports to meet its domestic demand. 


Natural Gas.—This commodity contin- 
ued to be the areas major form of min- 
eral production. The Dhulian oil and 
Mari and Sui gasfields of Pakistan supplied 
almost 108,000 million cubic feet of natu- 
ral gas for the Nations' developing indus- 
try. Production of electricity, cement, and 
fertilizer consumed approximately 70 per- 
cent of the natural gas produced. Natural 
gasfields in Bangladesh were also worked 
to capacity levels. 

Pakistan as yet has not exported natural 
gas. However, with the country's large re- 
serves of natural gas, it is possible that liq- 
uefaction plants may be built in the fu- 
ture to prepare liquefied natural gas for 
shipment abroad. Adequate technology is 
currently available for the preparation of 
liquefied natural gas and does not present 
a limiting factor. 


Petroleum.—Crude oil production re- 
mained strong in 1971 but was far from 
adequate to meet domestic requirements. 
Imports of crude oil were valued at $45.6 
million during the fiscal year 1970-71. 
Three refineries with a total daily capacity 
of 90,000 barrels per day processed the im- 
ported crude. Two of these plants are lo- 
cated at Karachi, Pakistan, and another at 
Chittagong, Bangladesh. An additional re- 
finery operation with a capacity of 10,000 
barrels per day near Rawalpindi processes 
domestic crude petroleum. Large tonnages 
of refined petroleum products have also 
been imported for domestic consumption. 


The Mineral Industry of Peru 


By Frank E. Noe! 


The year 1971 was something of an eco- 
nomic disappointment to Peru. Following 
a year of substantial economic growth, sev- 
eral adverse economic and political forces 
joined in 1971 to reduce economic growth 
and to generate serious balance of payments 
and budgetary deficits. Important short- 
term factors that contributed to these dif- 
ficulties were the drop in world mineral 
prices and prolonged labor disruptions in 
the mining industry which practically 
eliminated that sector's tax liability and 
sharply reduced its earnings of foreign ex- 
change. Perhaps the biggest disappoint- 
ment was the contínued lack of investor 
enthusiasm created by the uncertainty gen- 
erated by the Government's restructuring 
reforms. The major economic development 
of the year was the discovery of oil by 
Petróleos del Perú (Petroperu) in the 
northeastern Amazon region, together with 
the signing of four exploration-exploitation 
contracts with overseas oil companies. The 
only other major arrangement with foreign 
groups in the minerals field was the sign- 
ing of a detailed basic agreement with a 
British consortium for bringing the medi- 
um-sized Cerro Verde copper deposit into 
production by 1974. According to prelimi- 
nary estimates, the gross national product 
(GNP) increased about 6.0 percent, sub- 
stantially below the 7.5-percent increase of 
the preceding year. While the balance of 
trade remained favorable despite a drop 
from $426 million in 1970 to $140 million 
in the current year, the balance of pay- 
ments declined sharply from a positive 
$320 million in 1970 to a deficit of $76 
million in 1971. According to the National 
Society of Mining and Petroleum, the con- 
tribution of the mineral industry to the 
GNP was 6.2 percent as compared with 6.8 
percent in 1970. The Society explained 
that these percentages were obtained using 
1970 prices as a new base of measurement 
instead of the 1963 prices used in previous 


years and by using new accounting criteria 
which included smelting and refining. The 
contribution of the metals subsector de- 
clined 2.7 percent as a result of lower pro- 
duction volume due to strikes in the in- 
dustry and decreased value resulting from 
the substantial drop in international metal 
prices. Although the production of nonme- 
tals destined for the construction and man- 
ufacturing industries increased significantly, 
the contribution of the nonmetal and fuels 
sector to the GNP decreased by 6.3 per- 
cent, principally because of lower petroleum 
production in the northwest fields of the 
country. As in 1970 labor relations in the 
mining industry continued to deteriorate 
sharply. Although agreements with unions 
were in effect, there were 79 strikes that 
resulted in production losses of exportable 
material worth about $55 million. In addi- 
tion to the losses suffered by the mining 
companies, the Government was forced to 
cut its 2-year budget by 6.5 percent be- 
cause of low revenues from the mining sec- 
tor. Early in December, the Government 
issued Decree Law 19040 and Supreme De- 
crees 006 and 007-71-TR aimed at bringing 
some order to the confusion and setting 
up a series of systems designed to make 
wage bargaining speedier and the results 
longer lasting. Other relevant legislation 
expected in the not too distant future is a 
law for the reorganization of trade unions. 

During 1971 the Empresa Minera del 
Perú (Minero Perú), the Government's new 
mining company, completed its first year's 
activities. The main task during this first 
year was the simultaneous organization, es- 
tablishment, and application, of opera- 
tional procedures for Minero Perü. The 
two major achievements of Minero Perü dur- 
ing this first year of operation were the in- 
itiation of exploitation of the Cerro Verde 
copper deposit and implementation of Mi- 
Division of 


1 Supervisory physical scientist, 


Nonferrous Metals. 
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nero Perü's ore marketing policy. On 
October 14 Minero Perü became officially 
responsible for the marketing of all Peru's 
copper production. Additionally, although 
no dates were established as deadlines, Mi- 
nero Peru was completely involved in con- 
trolling and handling all of Peru's other 
minerals and metals exports. The state 
company has not declared contracts void 
and moved in to try to handle all sales on 
its own. The emphasis rather has been on 
a gradual takeover from the merchants as 
current contracts expire, on a schedule 
which anticipates complete handling by 
Minero Perü of all minerals sales interna- 
tionally by 1977. The company opened a 
new market for Peruvian metals and min- 
erals by signing a contract with the Peo- 
ples Republic of China for the sale of 
mineral products amounting to $45 mil- 
lion. Minero Perü also had under consider- 
ation seven projects for the next 5 years 


caling for an investment totaling about . 


$600 million. Besides the exploitation of 
Cerro Verde, these projects included devel- 
opment of the Tintaya, Michiquillay, and 
Quellaveco copper deposits. The remaining 
three projects were for a copper refinery, a 
lead refinery, and a zinc refinery. Prefeasi- 
bility studies for the construction of the 
lead and zinc refineries to be located in 
Lima were undertaken during the year. 
The annual capacity of the lead refinery 
will be 65,000 tons and of the zinc refinery 
150,000 tons. The copper refinery is to be 
located 9 kilometers north of the port of 
Ilo and to have an initial capacity of 
125,000 tons, to be expanded later to 
150,000 tons. The survey of the feasibility 
of this project has been completed with 
the collaboration of the Japan Consulting 
Institute. 

The most important mining legislation 
effective in 1971 was Decree Law 18880 
published on June 9. The new law restates 
the normative mining law, Decree 18225 of 
April 14, 1970, in greatly expanded and 
more detailed form. It consists of 339 arti- 
cles, plus 18 transitory dispositions, and a 
list of definitions. 

Two significant modifications in the law 
are (a) an increase in the maximum rein- 
vestment allowance per year from $4.6 mil- 
lion to $7.0 million and (b) an additional 
promotional or incentive provision for as- 
sociated (mixed government and private 
Peruvian interests) and special mining 
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(mixed government and foreign, with or 
without Peruvian private interests) compa- 
nies allowing them to benefit from these 
provisions for double their investment re- 
covery periods and granting them a one- 
third reduction in income tax during the 
investment recovery period. 


A new feature of the law requires each 
mining company to constitute a mining 
community representing all workers in 
their participation in the property, direc- 
tion, and benefits of the company. All 
full-time workers are members only so 
long as they remain with the company. A 
mining compensation community is to be 
established to strengthen solidarity of 
workers in the mining industry through 
redistribution of compensation received by 
them. All mining communities are mem- 
bers of the mining compensation commu- 
nity. 

The mining companies will pay to the 
mining community 10 percent of their net 
income before taxes which will be applied 
in the following manner: (a) 4 percent as 
liquid participation, in cash and (b) 6 
percent as property participation. The 4 
percent of the net income which consti- 
tutes the liquid participation of the work- 
ers will be distributed in the following 
manner: (a) 20 percent will be given di- 
rectly to the mining community and (b) 
the remaining 80 percent will be given, 
through the mining community, to the 
mining compensation community, which, 
adding together all contributions received, 
will proceed to redistribute them among 
all the mining communities in direct pro- 
portion to the number of man-days 
worked by their corresponding companies. 
(In effect, this is the law’s anti-strike in- 
centive provision.) The individual mining 
community’s 20 percent is to be distrib- 
uted annually among all the workers of 
the company as follows: 50 percent in 
equal parts, and the remaining 50 percent 
in direct proportion to the basic personal 
pay levels. 

The 6 percent corresponding to the 
property participation of the workers will 
be reinvested in the same company and 
capitalized free of tax immediately until it 
reaches 50 percent of the captial of the 
company. After this, the 6 percent will be 
invested by the mining community directly 
in the Peruvian Development Finance 


Corp. In cases of public sector, associated, 
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and special mining companies, the 6 per- 
cent will be invested in bonds of the com- 
pany rather than shares with provisions 
also for investment in securities of the Pe- 
ruvian Development Finance Corp. The 
shares, bonds, and other securities are to 
be distributed as follows: 20 percent directly 
to the particular mining community con- 
cerned, and 80 percent to the mining com- 
pensation community, which will then is- 
sue its own shares representing those it has 
received from its member communities and 
distribute them to those members in direct 
proportional relationship to the number 
of man-days worked by their corresponding 
companies. Dividends and interest received 
by the mining compensation community 
will be distributed among all mining com- 
munities in proportion to their sharehold- 
ing in the mining compensation community. 

The Board of Directors of the mining 
company will include from the date of in- 
scription of the mining community at least 
one representative of the latter, and this 
number will increase in accordance with 
the community's increased participation in 
the capital of the company. This increase 
will be a function of the total number of 
Shares or participation held by both the 
mining compensation community and the 
mining community. In the case of public 
sector, associated, and mixed mining com- 
panies, the Board of Directors will include 
two representatives of the mining commu- 
nity from the date of inscription of the 
latter. When the workers have reached 
ownership of 50 percent of the capital of 
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the company, the President of the Board 
will be elected by simple majority among 
the Directors. 

Decree Law 19034 of November 16 estab- 
lished the Empresa Siderürgica del Perü 
(SIDERPERU) which is to handle Peru's 
iron and steel production and marketing. 
The company is to operate as a govern- 
ment decentralized entity directly responsi- 
ble to the Ministry of Industry and Com- 
merce. The organic law for SIDERPERU 
established operational features similar to 
Minero Perü and Petroperu, the state cor- 
porations handling Peru's mining and pe- 
troleum. The law also provides for the ab- 
sorption of the Sociedad Siderürgica de 
Chimbote, S.A. (SOGESA), by SIDER- 
PERU, with SOGESA's assets forming just 
over half the new corporation's capital of 
about $273 million. The objectives of the 
company are the production of steel and 
the direct or indirect marketing of steel 
and its related products; the execution of 
programs of investment, production, and 
promotion, in conformity with the sectoral 
plans; the promotion of steel industry de- 
velopment by stimulating the investment 
in installations to transform products origi- 
nating from steel; and research and techni- 
cal development studies related to steel 
production and its raw materials. SIDER- 
PERU for a period of 10 years will be ex- 
onerated of property taxes, certain stamp 
taxes for banking and accounting transac- 
tions, and also taxes normally applicable 
to exportation of its products. 


PRODUCTION 


Mine production of Peru's metallic min- 
erals was generally lower in 1971 as a se- 
ries of labor strikes plagued the industry. 
Of the major metals, production of copper, 
silver, gold, and iron were lower while 
lead and zinc mine production increased. 
Output of indium, cadmium, manganese, 
and selenium, also increased although 
these are of minor importance to the Pe- 
ruvian mining industry. Although data 


pertaining to nonmetallic mineral produc- 
tion in 1971 had not become available by 
August 1972, the construction boom un- 
doubtedly resulted in an increased produc- 
tion of the nonmetals. Crude petroleum 
production decreased for the third straight 
year while output of bituminous coal de- 
creased as the Cerro de Pasco Corp. (Cerro- 
Peru) closed its depleted coal mine at 
Goyllarisquisga. 
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Table 1.—Peru: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 1971 » 
METALS 
Antimony: 
Mine output, metal content.____...-.-.-.-------------.--------- 613 1,167 1,022 
Metal (content of antimonial lead bars) 5 364 408 311 
Arsenie Whit saroso ↄ VSTSSV0S0 8 481 772 656 
Bismuth: 
Mine output, metal conte «„ 680 806 722 
JJJ77%/%%/%%õͤͥͤ ³˙W•w¼w˙ ⁰ͥ⁰ͥ⁰ðãd ͥ⁰⁰⁵; ⁰⁰yd LE 652 763 600 
Cadmium: 
Mine output, metal conte ek r 442 482 706 
%%%%)%C%GCGVTPGJVCTCTPrif)f..f.).f.f.f..fkf.f EEE y y 168 186 171 
Copper: 
Mine output, metal conteendnwdwdw LLL L LL ll llle ll... 198,808 220,225 212, 885 
Copper sullate o. ⁰o¹wmꝓædſſſdſſſſ/ oo EN 123 164 
Metal: 
1J/’ö;O—mv]. d ß ↄ pi 133,926 140, 741 184,161 
Gold: Rehned. Se oe oe y eee 34, 465 36,178 32, 561 
Me output, metal content troy ounces.. t 181,641 107,677 98,928 
252522 86 do.... 1756, 172 55, 795 87,456 
Indium. Ec a i ae pat ht cst ts A E a a ls Eee EAA kilograms.. 997 1,557 1,868 
Iron and steel: 
Iron ore and concentrate thousand tons 9,270 9,713 8,831 
Pig iron (excluding blast furnace ferroalloys)................- do.... , 176 86 90 
Steel ingot and casting.____._..._..---..-.--.----.-------.- do.... 192 94 99 
Mine output, metal content 154,543 156,770 177, 547 
rcl ceed ee ³ ↄ ¾¼¼ ˙ .::... ceases tcc ee r 77,880 67, 135 
Manganese: 
e and concentrate, gross weight... t ««« ll .- 12,000 1,922 1,808 
Metal content -ocs 23252 oe sett oe eet oe cu LEE 2, 656 635 2,335 
JJ““ö§Äq ß 8 76-pound flasks 3,592 8,196 8,890 
Molybdenum mine output, metal content 224 607 808 
Semun VEEE R E P E ð 8 kilograms.. 6,841 6,755 7,076 
ver: 
Mine output, metal content thousand troy ounces.. 35,886 39, 885 88,398 
Otel voc eee -——————————————— MA ——P Pr do.... 19,525 21,906 15,774 
Tellurium metal. ¶ ð ðͤ x e ⁵¼r a TE C csc kilograms.. 17,287 $0,115 , 983 
Tin mine output, metal content long tons r 72 108 108 
2 ungston mine output, metal content. -.------------------------------ 689 804 971 
inc: 
Mine output, metal content_.--.---------------------------------- r 300,303 299, 136 387, 468 
Metal, refined 220 ³Ü¹Am ⁰·0:. èð d ⁰dʒ ʒ e e E 62,277 68, 688 57, 196 
NONMETALS 
ted t ucc ud C LEA LM pd ñ 148,889 236,321 236, 000 
ples rl. 8 thousand tons 1,137 ; * 1,150 
l!õÄÜ (DC t 597 Sue N 
Clays: 
Bentonite: 22.3 . e ß term E 25,918 35, 578 NA 
Bo Ao cc M oL Eu Uc Lc a c ic idi ID i 80,955 82,245 NA 
e e . LEE 1,604 1,549 e 1,500 
%K ee a DE cS LE oe 154,429 51,658 NA 
f 5 ne ea ee eee aes 20,597 2, 559 2, 700 
Pl.... ma ecexcdccessie s 1,035 2,868 * 2,900 
Gypsum: 
Crude... cae ³˙¹¹wꝛ˙Ü n i DUE eee uL eee ues 45,024 89,940 e 90,000 
Calcined. lucos onions ͥydddddd Edu at EL 38,378 56,595 e 57,000 
h See cec d TON OH tls 0,953 9,715 e 9,'700 
Phosphate, guannodd 20,112 50,226 e 50,300 
Salt, all ty DOO 2 Sn ———————— cess 92,802 190,577 191, 
Stone: 
Dimension: 
AMarblgl-o222:2252: ee a a y 6,868 1,092 e 1,100 
yJ!l!!!!!!!.....k.k.õͤ ⁰⁰y ⁵² epe E - 16 e 16 
Crushed and broken: 
P ↄ ù owes Secu et eutee Sod eee at a ts AA Seu 8,142 5, 128 e 5,000 
ravel and sand..........................--.- thousand tons. . 2,283 ,422 e 2,400 
Limestone... . tee ⅛ mtr deti eae Discs 1,078 1,841 e 1,900 
(0 DIDI RCM ſyd mts 8 I 2,612 «2,600 
|[ ERN NOCET A RENEE IE ERN OM S qos p EE So r 5,278 88,984 e 84,000 
Tale and related materials, pyrophyllitee 7,81 7,908 e 8,000 
pa MINERAL FUELS AND RELATED MATERIALS 
0 . 
Air Se aa aaa 7,588 20,069 20, 000 
Fel ⁵ðᷣ -¶Ä ⁰ . ELSE 154,181 136,000 110, 000 
Coke Ä; ũ ũ ⁰mp ³o· -.-. ð y yt 47, 716 29,412 e 29, 
as, na » gross production million cubic feet.. 74, 452 75,182 67,227 
Natural gas liquids ))%%%%%%%ͤoĩ “ 8 thousand 42-gallon barrels 987 94 e 900 


See footnotes at end of table. 
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Table 1.—Peru: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1969 1970 1971 » 
MINERAL FUELS AND RELATED MATERIALS—Continued 
Petroleum: 
/f—³Ü’ y ĩ Bee thousand 42-gallon barrels .. 26, 329 26,272 22, 588 
Refinery products: : 
Aviation gasoline- ---------------------------------- do.... 30 12 1 
Motor gasoline... ----------------------------------- do 9,744 9, 523 10,434 
Jet füel Lr amo ei ²˙ÜͤÜ1ũ ði eh y 8 do.... 1,420 1,536 1,419 
Kerosine oso oe ⁰-A m.; du dus Se E do 3,792 8,963 4,314 
Distillate fuel oll do 6, 823 6,719 7,007 
Residual fuel oll“. do.... 7, 766 7, 765 9,829 
Liquefied petroleum gass s do.... 272 810 880 
über. ne do 65 79 64 
P ⁰¹¹mAqʃͥ ⁰;d.m 00d 88 do 215 285 256 
%))» ciclo ayn ð v mt do 336 102 130 
e Estimate. P Preliminary. r Revised. NA Not available. 
1 Includes ground marble. 
2 Excludes refinery fuel and losses. 
TRADE 
Unofficial figures indicate that total ex- Value 
ports declined to $893 million from the (million dollars) 
1970 high of $1,048 million. Imports in- Mineral Total 
creased to $753 million from $622 million commodity commodity 
i trade trade 
the previous year. 
As before, minerals accounted for the Exports: 
major share of the total, provisional fig- — 870. 512 1,048 
ures for minerals being $400 million or : E r ue 400 893 
about 45 percent of the total foreign ex, 1969. 62 600 
change income. The value of mineral ex- 19715 e NA E 
ports decreased 21.9 percent with respect Trade balance: = V 
to the 1970 period, while the decrease in 2727 +414 +265 
A 1970 -aaa ea NA +426 
volume of mineral exports was only 5.9 197] e NA +340 
percent. Lower international metal quota- » Preliminary. NA Not available. 


tions and production loss due to strikes 
were responsible for the decreases in vol- 
ume and value. 

Copper shipments during 1971, at 
193,519 tons, were 10.2 percent below 1970 
exports. Copper shipments represented 19 
percent by value of total exports and 42.5 
percent of the value of all mineral exports. 
Zinc, with an export increase of 3.8 per- 
cent in volume, was the only one of the 
principal metals to improve its position. 


The United States, Japan, and West 
Germany represented the major mineral 
markets for Peru. In June the Peruvian 
Government obtained a new trading part- 
ner by signing an agreement with the Peo- 
ples Republic of China to supply 40,000 
tons of copper, 10,000 tons of electrolytic 
zinc, and 10,000 tons of electrolytic lead 
before the end of 1972. It has been esti- 
mated that about 8,000 tons of blister cop- 


Table 2.—Peru: Selected mineral products exported (f.o.b.) 


1969 1 1970 2 1971 
Mineral product 
(fine content) Quantity Value Quantity Value Quantity Value 

(metrie tons) (millions) (metrie tons) (millions) (metrie tons) (millions) 
rr SS ees 200 , 523 $259 215,572 $269 193,519 $170 
I/ cele E ou ae 1,0 58 1,171 62 1,025 47 
Iron OIB. eect ceases 9,040,599 63 10,050,146 66 9,010,141 62 
EET 156,157 35 159,040 85 145,698 27 
ZINC oe ·³·¹m ⁰ ENS 810,843 89 831,996 47 944,531 47 


1 Ministerio de Economia y Finanzas, Dirección General de Aduanas, Lima, Peru. Estadística del Comercio 


Exterior, 1969. 


? U.S. Embassy, Lima, Peru. State Dept. Airgram A-88, Mar. 26, 1971. 
3U.S. Embassy, Lima, Peru. State Dept. Airgram A-115, Apr. 6, 1972. 
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Table 3.—Peru: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 1 1970 2 Principal destinations, 1970 
METALS 
Antimony: 
Ore and concentrate 975 
Metal including A 5 all forms 89 3 
Arsenic, triox ide 208 1100 All to United States. 
Bismuth metal including alloys, all forms. . 702 NA 
Cadmium: 
Intermediate metallurgical products. 21 NA 
Metal including alloys, all forms 166 NA 
Copper: 
Ore and concentrate 208,762  *137,089 Japan 111,642; Spain 10,005. 
Matte and cement : 42,558 Japan 1, 855; Spain 708. 
Metal including alloys 
Blister... oo EX TT 135,835 138,416 United States 97,764; Belgium-Luxem- 
bourg 17,273; West. Germany 16,896. 
Refined. ...................- 32,479 3 82,797 Netherlands 20, 391; United States 4, 906. 
aus Semimanufactures 234 NA 
old: 
Ore and concentrate 5 troy ounces. . 38,718 45,357 NA. 
Metal unworked or partly worked 
do 18, 883 697,325 NA. 
Iron and steel: 
Iron ore, concentrate and pellets. 9,040,599 9,278,515 NA. 
5 r 31, 134 NA 
Ore and concentrate 167,514 1144, 409 West Germany 38,974; United Kingdom 
7,569; Japan 27,519 
Metal including alloys, all forms 75, 945 362,597 Mainly to United States. 
Mercury 76-pound flasks.. 2,109 42,466 Japan 2, 205. 
Molybdenum ore and concentrate 662 171,299 France 614; West Germany 392. 
Selenium, elemental.. ..... kilograms. . 5,424 NA 
Silver: 
Ore and concentrate 5 
thousand troy ounces. . 16,111 19,139 NA. 
Metal including alloys: 
fined and electrolytic. do 14,541 16,822 NA. 
Blister and mixed bars. do- 3, 587 3,217 NM. 
Tellurium, elementall kilograms. . 17,795 NA 
Tin, ore and concentrate. long tons 16 41,092 All to United Kingd 
. ore and eoncentrate 2,268 41,278 United Kingdom 598; T apan 491. 
inc: 
Ore and concentrate 484,091 4491,296 Japan 297,578; France 90,907; United 
States 43 , 579. 
Metal including alloys, all forms 59,478 23 59,834 United States 25,876; Brazil 9,795; 
. Netherlands 7,915. 
Other base metals including alloys, all 
forms, n 8 1 NA 
NONMETALS 
Asbes tos NA 4468 All to France. 
Barite and wither ite 106,821 153,968 All to United States. 
Cemennnnſlk ee 58,271 70,610 NA. 
Clays aaa pa ig (including all re- 
fractory 
Crude, 3 FFC 50 NA 
Producta. ooo clie 26 NA 
Fertilizer materials, crude and manu- 
factured.. ĩð¹ĩ ͤ K ʒ edes 2,791 41,900 West Germany 1,342. 
§ö;5Üd[ꝛ x iL. 529 NA 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum: 
Refinery products 42-gallon barrels. . 1,644 1,767 Mainly to United Kingdom. 
roducts: 
illate fuel oil... .... do 91 99 All to bunkers. 
Read fuel oil........ do.... 137 100 Do. 
Ochs 8 do- 4 145 NA. 
NA Not available. 
1 Source: Ministerio de Economia y Finanzas. Estadística del Comercio Exterior 1969, Lima, 1971, 519 P. 


2 Source: 


1970. Lima, 1971, 151 pp., unless otherwise specified. 


3 Source: 


Ministerio de Energia y Minas, Dirección General de Mineria, Anuario de La Mineria del eru, 


Metaligesellschaft A. G. Metal Statistics, 1961-71, 59th Edition, Frankfurt-am-Main, 1972, 318 pp. 


4Source: Statistical Office of the United Nations. Supplement to the World Trade Annual, 1970. South 
and Central America including the Carribbean, v. 2, New York 1972, pp. 335-339. 
Content in ores, concentrates, and refinery products of base metals included. 


* Includes monetary. 


? Includes ores of vanadium, zirconium, tantalum, and titanium, if any. 


8 Slab only. 
? Source: 


"United States' official trade returns. 


THE MINERAL INDUSTRY OF PERU 649 


Table 4.—Peru: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 1 1970 2 Principal sources, 1970 
METALS 
Aluminum: 
Bauxite and concentrate 1,562 NA 
Oxide and hydroxide...............- 2,327 2,808 West Germany 2,760. 
Metal including alloys: 
SC A 8 NA 290 All from United Sta 
Unwrou ght 2,947 2,874 Canada 1, 860; United States 1,014. 
6 7 1,641 1,989 Belgium-Luxembourg 377; West Germany 
326; Austria 274. 
Arsenic, natural sulfides. ....... kilograms. 4,426 NA 
Cadmium metal including alloys, all all forms 
do 262 NA 
Chromium: 
Chromite... .--------------------- NA 1,000 All from United States. 
Oxide and hydroxide. . -_- kilograms.. 28,449 NA 


Metal including alloys, all forms 


do 391 NA 
Copper metal . alloys, all forms: 
e li RODdP EON HU RR 2 NA 
Semimanufacture s 570 494 wat Germany 244; United States 49; 
apan 41. 
Gold metal unworked or partly worked 
troy ounces.. 67 NA 
Iron and steel: 
and concentrate 25 NA 
Metal: 
p see a 2,942 8,113 All from United States. 
Sponge iron, powder and shot 141 263 Do. 
Ferroalloys. ..................- 936 612 France 369; United States 243. 
Steel, primary form 130 8,972 United States 7,515; Japan 857. 
Semimanufactures. ............. 155,036 98,947 United States 29,091; Japan 23,776; 
Belgium-Luxembourg 10, 493. 
Lead metal including alloys, all forms 45 24 All from United States. 
Magnesium metal including alloys, all 
lorma o y oe ewe Se kilograms.. 5,220 NA 
Manganese: 
e and concentrates NA 407 All from United States. 
Gili 8 NA 313 All from Japan. 
Mercur 76- pound flasks.. 8 NA 
Nickel metal including alloys, all forms 83 49 West Germany 38. 
Platinum-group metals including alloys, 
all forms. .............-- troy ounces... 186 NA 
Selenium and tellurium................. 223 NA 
Tin metal ahaa Alle all forms 
long tons 203 93 Denmark 84; United Kingdom 9. 
LS Dum / A 1,298 3382 West Germany 247; Japan 85. 
c: 
Oxide. osas K to 15 NA 
— Metal including alloys, all forms...... 135 42 All from Japan. 
er: 
Ore E concentrate n.e.8...........- 1,621 1,005 All from United States. 
IAA EASE E tate acter NA 164 Do. 
Metal including alloys, all forms 11 NA 
NONMETALS 
Abrasives, natural, n.e.S. ...............- 249 88 Italy 39; West Germany 27. 
AsbeSLOR ou xx 8 2, 694 5,289 All from Canada. 
Barite and wither ite i 248 EI^ 
Boric oxide and acid.................... 249 636 All from United States. 
G o⅛ A W 12,091 4,442 Spain 3,350; Japan 1,092. 
Chalk... 2.222029 m. ERA T 88 899 3e 
CM ayy products (including all refractory 
ric 
Crude n.. 5,880 5,282 United States 3,983; United Kingdom 801. 
Products, Tefractory (including non- 
clay bric V aoe cee NA $2,449 ae 818; France 598; West Germany 
Diamond: 
Gem not set or strung........- value NA $483,000 All from Belgium- Luxembourg. 
Industriallkka‚kzk do NA 360, 000 All from United States. 
Diatomite and other infusorial earths -- 1,849 NA 
Feldspar and fluorspar..................- 745 595 All from United Kingdom. 
Fertilizer materials: 
Crude, phosphaticc 11,187 8,165 All from United States. 
Manufactured: 
Nitrogenous..................- 78,751 59,709 West Germany 19,905; United States 
| 18,037; Belgium-Luxembourg 17,278. 
Phosphatic. ..............-.--- 85 8 


See footnotes at end of table. 
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Table 4.—Peru: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


650 
Commodity 1969 1 
NONMETALS— Continued 
Fertilizer materials—Continued 
Manufactured —Continued 
Potassic. --------------------- 8,128 
Other including mixe 7,642 
Ammonia...........-....-.........- 40 
Graphite, natural... ..................- 40 
Gypsum and plastersee 282 
Anette 1,527 
Mica, all form 139 
SO pU PDC te 88 3, 130 
Soda, caus tic 2, 002 
Stone, sand and gravel: 
Dimension stone erude and partly 
Worke ell 619 
Dolomite- `- -----2---------------- 25 
Gravel and crushed rock. ............ 46 
Quartz and quartzite. |... ......- 60 
Sand excluding metal bearing 8,085 
Sulfur, elemental......................- 1,069 
Talc and steatite__.___....______-----_- 802 
Other: 
Oxides and hydroxides of magnesium, 
strontium, and bariu m NA 


Unspecified nonmetals. ............- 20 
MINERAL FUELS AND RELATED MATERIALS 


Asphalt and bitumen, natural............ 222 
Carbon black 8,581 
Coal including briquets, all grades 8,258 
Coke and semicoke. ...................- 1,047 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels.. 5, 512 
Refined products: 
Gasoline do 248 
Residual fuel oil. do- 2,031 
Lubricants... ...........- do r 265 
Other... oe toe clu r 980 
Mineral tar and other coal-, petroleum-, 
or gas-derived crude chemicals. ........ 2,052 


r Revised. NA Not available. 
1 Source: 

Exterior 1969, Lima, 1971, 519 p 
? Source: 


Central America, including the Caribbean and Bermuda, v. 2, 


940—358 


1970 ? Principal sources, 1970 
6,488 bs" 5 4,150; United States 
4,929 United 3 States 1,756; West Germany 
2,242 All from United States. 
3,133 United States 2,885; West Germany 248. 
689 All from Italy. 
1,439 All from France. 
2,243 All from United States. 
947 Do. 
277 All from Italy. 
68 All from United States. 
NA 
NA 
220 United States 112; Japan 108. 
20,625 Norway 12,103; United States 8,502. 
104,522 United States 35,367; Australia 25,298. 
5,721 NA. 
166 NA. 
3,283 NA. 
246 NA. 
420 NA 
NA 


Ministerio de Economia y Finanzas, Dirección General de Aduanas. Estadística del Comercio 


Statistical Office of the United Nations. Supplement to the World Trade Annual, 1970. South and 


Walker and Company, New York, 1972, pp. 


3 Partial figure; United States and Canada listed as source countries but quantity not reported. 


per, 4,300 tons of electrolytic copper, 5,000 
tons of electrolytic zinc, and 5,000 tons of 
electrolytic lead will be shipped in 1971 
with the remainder of the contract to be 
shipped in 1972. 

Detailed commodity trade data for 1970 
and 1971 had not become available by late 
1972, but the five minerals listed in table 2 
constituted about 88 percent of the value 
of minerals exported. 

Tables 3 and 4 present official Peruvian 


export and import data for 1969 and unof- 
ficial figures for 1970 derived from a vari- 
ety of sources. A part of the 1970 export 
data (table 3) and all of the 1970 import 
data (table 4) are from official trade re- 
turns of selected trading partner countries 
(the United States, Canada, Australia, 
Japan and the industrialized nations of 
non-Communist Europe). As such they are 
incomplete, but are believed to include the 
bulk of Peru’s trade for 1970. 


COMMODITY REVIEW 


METALS 
Copper.—The Government recovered the 
last of the large undeveloped copper de- 


posits early in January by cancelling 
Southern Peru Copper Corp.s (SPCC) 
Quellaveco concession for failure to file the 
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required development and financial sched- 
ules. Quellaveco, the smallest and lowest 
grade of the three original Southern Peru 
orebodies, contains about 200 million tons 
of slightly less than 1.0 percent copper. 
This was the fifth major copper concession 
canceled by the Government because the 
mining companies could not obtain imme- 
diate financing to bring them into produc- 
tion nor secure long-term sales contracts. 
During the second quarter of 1971, the 
Government allotted Minero Pert the sum 
of $1.4 million to continue exploration of 
the Quellaveco copper deposit over the 
next 2 years. It has been estimated that it 
would cost around $150 million to bring 
Quellaveco into production. 


The Government's first major copper 
mining project at Cerro Verde, an Ana- 
conda concession until 1970, was the object 
of heated competition between a Belgian 
consortium and a British-Canadian consor- 


tium. In spite of a preliminary agreement 


signed in February between Minero Perü 
and the Belgian consortium, the British- 
Canadian group were eventually victorious 
when the Government signed mining and 
construction agreements with the latter 
group in October. The final contract 
which detailed financing, however, was not 
signed until the latter half of 1972. The 
final contract was delayed to await the 
finish of a technical-economic study to be 
completed by the consortium members, 
British Smelter Constructions, Ltd., and 
their Canadian associates, Wright Engi- 
neers, Ltd., of Vancouver. The agreement 
with the British represents a completely 
new kind of deal for Peru in that it is 
practically a turnkey contract. According to 
the agreement, British Smelter will be act- 
ing as Minero Perü's agents in virtually all 
aspects of the development of the mine, 
including financing, plus economic-techni- 
cal studies, supervision, purchase of equip- 
ment, subcontracting, and supervision of 
subcontractors. Once the mine has been 
handed over to Minero Peru as a produc- 
ing concern, there will be a 12-month 
maintenance period during which British 
Smelter will be in charge of making sure 
that all goes well. Financing is to be pro- 
vided by Williams and Glyn’s Bank of 
London and the Royal Bank of Canada. 
The money is to be loaned to Minero 
Perú rather than to the consortium. Late 
in the year, Minero Perú purchased an 
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ion-exchange pilot plant from the Duval 
Corp. The facility, which had been used to 
extract electrolytic copper from oxide ore 
at the Esperanza mine in Arizona, was dis- 
mantled and shipped to Minero Perü for 
installation at the Cerro Verde deposit. 


Continuation of the major private cop- 
per mine development was assured, at least 
until the end of 1972, when SPCC sub- 
mitted its financing and work schedule for 
the next major phase of its $418 million 
Cuajone open pit copper mine. Following 
expenditures of $29.2 million on the pre- 
liminary stage 1, which lasted 18 months 
ending in September, 1971, work on stage 2, 
a 15-month period ending in December 
1972, was underway with budgeted expendi- 
tures of $48.5 million. The main features of 
the first stage of the preparation of Cuajone 
had been general in scope: A start was 
made on everything—roads, electricity 
transmission, preparation of new townsites, 
searching for new water supplies, premine 
stripping, and work on 27.5 kilometers of 
tunnels for the railroad connecting Cua- 
jone with the present Toquepala-Ilo in- 
dustrial railroad. The scope of the 15- 
month stage 2 covers continuations of the 
railroad tunneling, extension of transmis- 
sion lines and water supplies to the two 
main townsites, continuation of investiga- 
tions for permanent underground water 
supplies (the present temporary supply 
comes from the Rio Torata), continuation 
of premine stripping with about 40 mil- 
lion tons scheduled for this stage, primary 
excavation work for the concentrating 
plant, and the initiation of permanent 
construction for the mine shops and re- 
lated installations and on permanent con- 
struction and services for both townsites. 
The main problem connected with Cua- 
jone, however, is not one of physical devel- 
opment but rather the development of 
financing for the project. The fact that 
SPCC has filed its investment schedule for 
the coming work-year does not mean that 
the company has been able to arrange the 
international financing it will eventually 
need for the project. Despite the efforts of 
SPCC to secure outside financing, there has 
been relatively little interest shown among 
Japanese and European, much less United 
States, investors to risk their money in Pe- 
ruvian mining. A Japanese consortium of 
four or five companies was originally 
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scheduled to come to a decision in August 
as to whether or not to help back the 
project but at yearend was reportedly 
awaiting the appearance of the detailed 
regulations to the new general mining law 
before making its decision. Meanwhile 
SPCC is going ahead on funds obtained 
from its own resources, including a sub- 
stantial tax-free reinvestment allowance 
from the company’s highly successful To- 
quepala mine nearby. 

The Cfa. Minera del Madrigal was near 
completion of its $10 million copper-lead- 
zinc mine at yearend. Production of con- 
centrates was expected to start on schedule 
in January or February of 1972. The Mad- 
rigal project, though not of a considerable 
size compared with others in Peru of re- 
cent years, has the distinction of being the 
only important new private mining ven- 
ture, apart from SPCC’s Cuajone, on which 
construction and development was actually 
underway during the year. The financing 
of the $10 million required for the project 
is provided by the initial capital of Cia. 
Minera del Madrigal of $760,000 and a 
loan from Marubeni Iida Co., Ltd., of 
Japan, of $6.5 million, with the remainder 
of the funds being provided by Cia. Mad- 
rigal, the general partner in the enterprise, 
a subsidiary of Homestake Mining Co. Es- 
timated production will be 12,300 tons of 
copper concentrate, 10,000 tons of lead 
concentrate, and 12,300 tons of zinc con- 
centrate, which are under sales contract to 
Toho Zinc Co., Ltd., of Japan, on a long- 
term basis. 

Minero Peru has indicated that it would 
go ahead on its own in developing the 
Tintaya copper deposit, one of four con- 
cessions taken from Cerro-Peru last year. 
Mine development will require an estimated 
investment of $33 million but Minero Perú 
has not disclosed when the mine would be 
developed or how it would be financed. 
Production was tentatively scheduled to 
start at the rate of 20,000 tons per year. 
The deposits are located south of Cuzco with 
the nearest railhead being at Sicuani, some 
400 kilometers from the port of Matarani. 

At the request of the Minister of Energy 
and Mines, a delegation of Japanese ex- 
perts arrived in December to inspect tbe 
Michiquillay copper field in northern 
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Peru. This former concession of The 
American Smelting and Refining Company 
has reserves estimated at 500 million tons. 
of 0.72 percent copper. The Japanese 
group will spend 3 weeks visiting the 
property after which they will submit a re- 
port to the Peruvian and Japanese Govern- 
ments. 

SPCC continued to be the principal 
copper producer in Peru and, at the be- 
ginning of 1971, held concessions to three 
mineral deposits—Toquepala, Cuajone, and 
Quellaveco—located about 75 miles inland 
from the southern port city of Ilo where 
the company also operates a smelter. Early 
in January the Government declared SPCC's 
Quellaveco concession to have lapsed and 
reverted to the state for failure to assure 
development financing by the end of 1970 
as required by law. The concession was 
then assigned to Minero Perü for develop- 
ment. 

During the year, approximately $18 mil- 
lion was spent on the development of the 
Cuajone orebody, bringing the total invest- 
ment at yearend to $45,664,000 including 
mineral land. In June the Government ap- 
proved a 15-month work program to begin 
October I involving the expenditure or 
commitment of approximately $48 million 
of SPCC's own funds by December 31, 1972. 
Additional details pertaining to the devel- 
opment work at Cuajone have been given 
above. 

Toquepala, a large open pit mine con- 
taining low-grade copper and molybdenum 
ores, was the only SPCC property currently 
in production. Lower world copper prices, 
plus loss of production due to numerous 
strikes, resulted in a 5-percent decrease in 
copper output in spite of the higher ore 
grade mined, and a 30-percent decrease in 
net earnings. The general mining law es- 
tablished the Government agency Minero 
Perü as the sole marketer of copper, effec- 
tive October 14. However, at yearend cop- 
per was still being marketed through nor- 
mal channels except for about 18 percent 
of the blister copper production which had 
been committed by the Government of 
Peru to the People's Republic of China. 
Salient statistics for SPCC operations for 
the years 1969-71 follow: 
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1969 1970 1971 

Ore and waste minded thousand metric tons 58,338 62,010 52,250 

Ore treated. - 7) PNE ae ĩ a do 11,980 13,896 12,466 

Ore-to-waste ratio 1:3.9 1:3.5 1:8.2 
Copper content of— 

Ore milled «e ope Ene t Veo NEEEE HE ceris. percent. 1. 18 1. 14 1.21 

Blister produce metric tons.. 121,774 129, 631 123, 038 

Molybdenum concentrate s. do- 295 1,049 1,419 


Cerro-Peru maintained its position as 
the second largest copper producer and the 
major producer of other nonferrous metals. 
For the first time in many years, Cerro 
operations in Peru were unprofitable. A 
total of 35 strikes by various unions during 
the year resulted in lost production of 
metals and concentrates having an esti- 
mated gross sales value of $30 million. 
Wage increases and benefits awarded by 
the Peruvian Government to end these 
strikes increased labor rates substantially. 
Strikes throughout Cerro's operations caused 
the loss of more than 375,000 man-days 
of production during the year. The rea- 
sons were many and varied but were 
dominated by a political power struggle 
on the part of different unions. In Oc- 
tober, 15 unions went on strike for approx- 
imately 18 days causing the most severe 
production interruption of the year. This 
strike was terminated only by the armed 


improve earnings, Cerro closed its depleted 
coal mine at Goyllarisquisga in December 
and filed requests with Peruvian authori- 
ties to close the zinc leach residue pilot 
plant and the indium plant at the La 
Oroya smelter. By agreement with Minero 
Peru, the Cerro Sales Corp. acted as agent 
in the sale of most of Cerro's nonferrous 
metals and minerals. However, the com- 
pany was instructed by the Government to 
reserve 17,500 tons of copper wire bars and 
10,000 tons each of electrolytic zinc and 
lead for shipment to the People's Republic 
of China under a contract negotiated di- 
rectly by the Peruvian Government. 

Cerro presently operates six metal mines, 
seven concentrators, and a smelting and re- 
fining complex which is one of the most 
diverse and complex metallurgical treat- 
ment facilities in the world. Shown below 
is a tabulation of the principal metal and 
mineral production of the Cerro-Peru 


intervention of police. In an attempt to operations. 
1969 1970 1971 
Oper i Set ee f:... CRINE, metric tons.. 47,959 47, 726 44, 559 
f DAS DIISESIQ Ie OU Be DID R do.... 77,589 71,960 68,010 
ine: 

R@UNCG Qo echoes ͤ mhm. ³ A i EE EE do.... 62,359 68,791 57,393 

In concentrBle8 =< 26.2.2 hs ec cece eee Suet eee do 74, 359 61, 529 79,981 
Bomuüth- oe eee ee ee ee tas Se 8 0...- 652 763 601 
S ô]ê⁰— . !. cee edule E thousand troy ounces.. 18,5382 20,823 19,191 


Production was begun by the Cía. Mi- 
nera Atalaya, S.A., at its copper mine at 
Yauri, Espinar Province, in the Depart- 
ment of Cuzco. A flotation mill processes 
200 tons of ore per day and is to be ex- 
panded to 300 tons per day in 1972. The 
mine has a proven reserve of 500,000 tons 
of 3 to 3.5 percent copper. The mine is 
being worked from two levels at 35 meters 
and 70 meters below the surface. Mill pro- 
duction is at the rate of 500 tons per 
month of 35 percent copper concentrate. 
Shipments of 1,000 tons of concentrate are 
trucked every 2 months to the railhead at 
Sicuani, 12 hours from the mine site. All 
sales of concentrate have been made 
through Minero Peru, and production has 
been sold through the end of 1972. 


Iron Ore.—By the end of the year, the 
Marcona Mining Co. had completed a good 
part of its $26 million expansion program 
aimed at increasing capacity to 10.5 mil- 
lion tons by June 1972. Several of the 
planned developments were completed and 
functioning. These included the installa- 
tion of auxiliary diesel generators, the re- 
placement of old dock piles with new and 
stronger ones, the addition of sulfide flota- 
tion units, and the construction of a ben- 
tonite grinding plant. The two major 
items under construction at yearend were 
the extension to the concentrating-pelletiz- 
ing plant and the installation of a 27-me- 
gawatt steam turbine generator. The con- 
centrating plant has been equipped with 
six rod mill-ball mill-magnetic separation- 
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sulfide flotation lines, and under the devel- 
opment program, two new lines are being 
added, and one low-capacity line is being 
replaced with a larger unit. An additional 
thickening tank is to be constructed also. 


During 1971, 9,291,882 tons of iron ore 
products were shipped from the port at 
San Nicolas. About two-thirds of this 
quantity was concentrates; the remainder 
was pellets. The total shipments, which 
were loaded out in 191-vessel-cargoes com- 
prised 9,010,141 tons for export and 
281,741 tons for domestic consumption in 
Peru. The distribution of iron ore deliver- 
ies has the following approximate break- 
down: Japan 80 percent, United States 13 
percent, Europe and others 5.5 percent, 
and domestic 1.5 percent. During the year, 
the Nippon Steel Co. of Japan announced 
that it was cancelling an order for the 
purchase of 6,750,000 tons of Marcona's 
iron ore. The reason given for the cancel- 
lation of the contract was the high sulfur 
content of the ore which caused air pollu- 
tion during the smelting step in Japan. 
During the year, the company suffered 38 
days of strikes and lost approximately 1.1 
million tons of production. Marcona also 
faced increased competition from newly de- 
veloped mines on the west coast of Aus- 
tralia. These mines produce high-grade 
ores and have the advantage of being 
much closer to Japan, the principal cus- 
tomer. 

Iron and Stecl.—The Minister of Indus- 
try and Commerce in a speech on January 
25, 1971, announced several projects for 
the steel industry under a 5-year plan for 
1971-75. Among these were the expansion 
of the Chimbote steel complex, scheduled 
to have an annual output of 1.5 million 
tons by 1975 at a cost of $103.4 million; a 
$134.4 million steel complex at Talara, 
with a projected output of 1 million tons 
by 1976, which would use natural gas from 
the Talara petroleum installations; and a 
complex at Nazca, scheduled to have an 
annual output of 1.5 million tons by 1976 
and 5 million tons by 1980, at a cost of 
$620.2 million. 

Activity in the steel sector increased 
markedly toward the end of the year. In 
November, the Government established 
SIDERPERU to handle the country's iron 
and steel production and marketing. As 
part of the authorized capital of approxi- 
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mately $300 million, SIDERPERU absorbed 
SOGESA, the former operator of the Chim- 
bote steel plant. On December 4, a $70 
million steel sheet rolling mill was inaugu- 
rated at the Chimbote plant. The new mill, 
which will play an important part in in- 
creasing the complex's annual output to 1.5 
million tons of finished products, was built 
by a Franco-Italian consortium, and has an 
initial capacity of 150,000 tons per year of 
rolled steel. The plant will supply the 
needs of the growing domestic market for 
steel plates. In 1972, the mill is scheduled 
to start turning out thick steel sheets for 
the country's expanding shipbuilding in- 
dustry. Inputs to this and other industries 
consuming sheet steel have previously been 
imported, and domestic production is ex- 
pected to result in substantial savings in 
foreign exchange. 


The new facilities include the following: 
four soaking pit furnaces, each with a ca- 
pacity of 80 tons; a reversible rolling mill 
with a capacity of 1.4 million tons per 
year; a slab oven with a capacity of 100 
tons per hour; and a Steckel rolling unit 
capable of producing 60 tons per hour of 
sheet steel, or 432,000 tons per year. There 
is also a descaling unit, a reversible four- 
stage cold-rolling mill with a production 
capacity of approximately 150,000 tons per 
year; three annealing ovens for steel rolls; 
a Senzimir-type galvanizing facility with a 
production capacity of 4 tons per hour of 
both smooth and corrugated galvanized 
steel sheets; a heat-treatment oven for 10 
tons of thick sheets per hour; and various 
cutting equipment for hot-rolled and 
cold-rolled coils and thick sheets. The new 
mill is expected to fill 60 percent of do- 
mestic steel requirements by 1972 and 80 
percent by 1973. 

SIDERPERU’s duties include the carrying 
out of the Government’s objectives for the 
steel industry as formulated by the Minis- 
try of Industry and Commerce and the 
National Planning Institute. Expansion of 
the Chimbote plant is the first stage of the 
plan. Future developments include the 
complexes at Nazca and Talara. Both of 
these are still in the very early planning 
stage, although a Japanese technical mis- 
sion arrived in November to make prelimi- 
nary studies for the Nazca project. 

Lead and Zinc.—Minero Pert reached 
agreement with the Mexican company Me- 


THE MINERAL INDUSTRY OF PERU 


talurgica Mexicana Peñoles, S.A., to refine 
more than 100,000 tons of Peruvian lead 
concentrates. Shipments were scheduled to 
start from Peru in September and extend 
into 1975. A Minero Perü spokesman indi- 
cated that the Cerro Sales Corp. would act 
as its exclusive agent for the sale of the 
metal, except in cases involving direct sales 
on a government-to-government basis. 

The Cía. Minera Santa Louisa, S.A., op- 
erated a 750-ton-per-day differential flota- 
tion mill at its Huanzala mine at capacity 
during the year and produced concentrates 
of lead, zinc, and copper. The lead and 
zinc concentrates were exported to Japan 
while the small copper production was 
sold to Cerro-Peru. The Mitsui Mining 
and Smelting Co. of Japan, owner of Santa 
Louisa, plans to increase the zinc and lead 
ore production by 50 percent by 1973. Ore 
reserves at Huanzala have been estimated 
at 2 million tons assaying 13 percent zinc, 
7 percent lead, and 1 percent copper. 

Cía. Minerales Santander, Inc., an affili- 
ate of St. Joe Minerals Corp., produced 
73,759 tons of zinc concentrate and 11,358 
tons of lead concentrate from milling un- 
derground ore. Comparable tonnages for 
1970 were 75,370 and 10,809, respectively. 


NONMETALS 


Fertilizers.— The contract signed on June 
8 between Petroperu and the Toyo Engi- 
neering Corp. of Japan for the construc- 
tion of a fertilizer complex in Talara was 
partially amended in accordance with a 
loan agreement from government-to-gov- 
ernment, between Peru and Japan, which 
was signed on February 2, 1972. The 
amendment of the financing clause is fa- 
vorable for Peru as it provides for a 20- 
year repayment period, with a grace period 
of 5 years. Interest will be at the rate of 
5.5 percent per year on outstanding 
amounts. The previous agreement with 
Toyo Engineering called for a repayment 
period of 11 years, and semiannual install- 
ments, with an interest rate of 6.5 percent 
and a grace period of 3 years. The total 
amount of the loan for the Talara project 
is approximately $44.2 million, up more 
than $14 million from the previously an- 
nounced figure. The increase reportedly 
will cover local expenses in Peru, comple- 
menting the original supplier credit of $30 
million. Petroperu will invest an addi- 
tional $9.2 million on infrastructure. 
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The Talara plant, which should be in 
operation by the beginning of 1974, is to 
use 10 million cubic feet of natural gas a 
day from the northwestern petroleum 
fields, to produce 300 tons of ammonia. 
This in turn will be converted to 510 tons 
per day of urea. The complex is to consist 
of an ammonia plant, a urea plant, a 54,- 
000-kilowatt thermoelectric plant, and a 
plant for the treatment of salt water. The 
fertilizer complex is being constructed be- 
tween Playa Las Peñitas and Malaca, about 
500 yards from the Talara oil refinery. 
With the completion of the new complex, 
Peru expects to satisfy its increasing do- 
mestic demand for nitrogenous fertilizers 
and save $10 million which at present is 
spent to import fertilizers. 


The Kaiser Aluminum & Chemical Corp. 
announced in September that it would re- 
linquish its interest in Minera Bayovar, 
S.A., an 80-percent-owned subsidiary with 
phosphate and potash mining claims and 
concessions in the Sechura Desert on the 
coast of Peru. The termination of the Kai- 
ser interest became effective in October 
and resulted in a nonrecurring book loss 
of about $7.5 million. The company an- 
nounced that the depressed condition of 
the worldwide phosphate market made it 
impossible to comply with provisions of 
the general mining law calling for submis- 
sion of specific development plans by No- 
vember 10 and the start of construction 
and completion of financing in the first 
half of 1972. On December 30, the Direc- 
tor General of Mines declared that all 
mining concessions belonging to Minera 
Bayovar, S.A., had reverted to the state on 
that date for failure to submit its calendar 
of operations as required by law. 


MINERAL FUELS 


In marked contrast to the reluctance of 
foreign metal mining companies to invest 
in Peru, the international petroleum com- 
panies were standing in line to obtain op- 
erations contracts at yearend. The impor- 
tance to Peru of this exploration boom 
can hardly be overestimated if it is consid- 
ered that during the year there was a 
crude petroleum shortage of about 35,000 
barrels per day, resulting from a consump- 
tion of about 100,000 barrels per day of 
petroleum products and a production of 
only 65,000 barrels per day. In addition, 
consumption is increasing at the rate of 
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about 10,000 barrels per day annually. Pro- 
duction of crude petroleum in 1971 was at 
the lowest level since 1963. 

In the latter half of 1970, Petroperu, the 
state oil company, launched a $36 million 
exploration program, the largest ever to be 
undertaken in the country The major 
thrust of this exploration program was to 
be in the northern and eastern jungle 
areas with about 70 percent of expendi- 
tures and effort concentrated on the Ecu- 
adorean-frontier zone. Following several 
months of preparation and geophysical ex- 
ploration, Petroperu spudded in its first 
wildcat, Corrientes X-1, on September 3. 
This first exploratory well became success- 
ful with the discovery of oil on November 
16. Tested at 9,850 feet, the well flowed at 
about 3,000 barrels per day of good medi- 
um-gravity crude. Seismic and other tests 
show that the Trompateros field where the 
Corrientes X-1 is located, is an anticline 
structure of between 5 and 15 kilometers 
in size with a structure closure of around 
90 meters. It appears that the well con- 
tains 82 gross feet of productive sand and 
therefore may have uncovered a reserve of 
approximately 300 million barrels. On De- 
cember 10 Petroperu started drilling its 
second well in the Amazon Basin, 60 kilo- 
meters northwest of Trompateros. The 
new well, Capirona X-2, like its predeces- 
sor is near the Corrientes River. 

Contractors for Petroperu in the jungle 
are the Parker Drilling Co. of Tulsa, Okla- 
homa, working under a 2-year contract, 
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and Schlumberger Suenco, who are carry- 
ing out the electronic analysis. Prakla- 
Seismic, of Hannover, West Germany, and 
Geophysical Services, Inc., of Dallas, Texas, 
are doing the seismic exploration work on 
30-month contracts. Petroperu has budg- 
eted $10 million a year for jungle explora- 
tion in the 1971-73 period. A smaller explo- 
ration program budgeted at $2 million per 
year for the 3 years is also being carried 
out by Petroperu in Peru's traditional 
northwest coastal fields around Talara. At 
yearend Petroperu was drilling a second 
exploratory well in this area after having 
completed an unsuccessful well earlier. 

The Belco Petroleum Corp., Peru's larg- 
est independent crude producer, whose oil 
comes from offshore wells on Peru's north- 
western coast, began a 2-year $23.7 million 
exploration and drilling program. The 
program callis for drilling 56 wells from six 
deep water drilling platforms. The wells 
wil be drilled to depths varying between 
2,000 and 9,000 feet below the seabed in 
water depths of up to 220 feet compared 
with a maximum depth for the company's 
present 17 platforms of 140 feet. The deep 
water drilling platforms were designed and 
installed for Belco by Brown and Root 
Overseas, Inc, of Houston, Texas. Each 
platform will contain about 600 tons of 
steel and will be constructed on the beach 
at Talara. Upper and lower decks will be 
built in one piece. It is expected that all 
six platforms would be in place by year- 
end. 


Distribution of crude petroleum production by zone and company 


(Thousand 42-gallon barrels) 


Production 
Zone and company 
1970 1971 
CONTINENTAL SHELF 
Belco Petroleum Corp. of Per .............. 2. 2-2 L 2 LLL „„ „„ 9,882 7,849 
Petróleos del ³ðↄQA... ³ 9M ] Yad ³ð hd w eee eee 74 54 
))! ‚‚ͥͥ ²¹“v w wͥdſͥ²]Ü¼. . ”%ͥd 6 mdũ—̃ 8 9, 956 7,908 
COASTAL 
Belco Petroleum Corp. of Per kk 42 51 
Petróleos del Perá, Los Organoooooss „„ 838 1 
Petróleos del Pera, Lima concess ion 10, 181 9,316 
Petröleos del Perá, La Brea y Parifia s 4,968 4,478 
Petrolera Amotape, M em ae ee SR ³ĩð2W0ßAuAõ Tee En ðV—ju½ydͥĩ³ ⁰¶⁰ y 88 6 
%%% ͤũ% 6] ꝶ fm dr ee E E IE ME 15,430 18,845 
Compañía de Petróleo “Ganso Azul", Ltda- _-----------------2----------------—- 469 408 
Compañía Peruana de Petróleos “El Oriente”, A) E EE 88 414 432 
J/%//%ôCô%o ³ↄ˙ÜW».... aa ..... ð y ea D a N E 883 840 
Grand totale. ⁵ĩ˙²“¹W0 ’·Ü] ] ꝛ Lee nis Arm m a M e EE 2 26,269 22 , 588 


1 Production figure included in “La Brea y Pariñas.” 
3 Total excludes an additional 4,000 barrels not reported by origin in original sources. 
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The Texas Petroleum Co. and Occiden- 
tal Petroleum Co. completed and aban- 
doned two offshore wildcat wells during 
the year in an area about 60 miles offshore 
of Trujillo, on the northern coast. The 
data accumulated from the two wells were 
being evaluated at yearend, and additional 
drilling may be undertaken at a later date. 
Occidental was the operator and also 
financed the drilling program on the two 
companies' concessions which were pooled 
for the purpose. 


In June, Occidental signed a model 
contract" with Peru which triggered an 
onshore wave of activity. American compa- 
nies and international companies joined in 
a mad race to get the liberal contract 
concessions that Peru was offering for ex- 
ploration and development in the jungle 
areas. The contract signed with Petroperu 
is for 35 years and drops all mention of 
the word concession. Instead, Occidental 
has undertaken to do exploration in a spe- 
cific Petroperu-assigned area, and all oil 
found in this area will be split 50—50 at 
the wellhead. Occidental agreed to pay all 
costs of exploration, drilling, and develop- 
ment. Apart from a few comparatively 
minor taxes on capital invested, social se- 
curity, etc, Occidental will pay no taxes, 
this being taken care of by Petroperu. 


The contract assigns Occidental an ex- 
clusive area of 1,166,716 hectares in a 
block made up of 61 parcels which run 
along the Peru-Ecuador frontier which 
forms the northern boundary of the block. 
Exploration of the area was to begin 
within 6 months. The first 4 years of the 
exploration program was to consist of pho- 
togeological studies, seismic, geological, and 
geophysical studies, and the drilling of at 
least three exploration wells. The explora- 
tion period can then be extended 3 more 
years provided Occidental drills one well 
every 5 months between the 54th and 84th 
months. The contract will terminate if 
commercial quantities of oil have not been 
found by the end of 7 years. A committee 
composed of two representatives of Petro- 
peru, two from Occidental, and one from 
Peruvian military, will supervise operations 
under this contract. However, Occidental 
will be in sole charge of its operations 
during the period of the contract though 
it must supply any information required 
by Petroperu in carrying out its supervi- 
sory responsibilities. Such information will 
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be considered classified and not releasible 
to third parties without the prior consent 
of Occidental and Petroperu. Occidental is 
authorized to hire such foreign personnel 
as it deems necessary but is also committed 
to train Peruvian personnel. 


When and if production reaches 100,000 
barrels per day, Occidental will lay a pipe- 
line which, after 15 years, would be turned 
over to Petroperu at no cost. Petroperu 
has the option of a minimum 50-percent 
participation in construction of the pipe- 
line if it so desires. Petroperu will have 
first priority to purchase Occidental's 50- 
percent share in the crude oil and/or gas, 
if required to cover internal Peruvian de- 
mand. Any income tax payable by Occi- 
dental would be included in Petroperu's 
50-percent share of the crude and is not to 
be at less than the present rate: 25 percent 
during the first 10 years beginning with 
the first sale of crude by Occidental, 35 
percent during the next 10 years, and 50 
percent during the remaining years of the 
contract. 


By the end of October, Occidental was 
preparing to move 700 men into the jun- 
gle-contract area. An advance party of 70 
men was already hacking out a base camp 
to be used by seismic crews prior to drill- 
ing. Two Petty geophysical crews had been 
contracted to work for 2 years in the area. 
Plans called for the establishment of a 
base camp to be located on the Rio Cor- 
rientes, midway between the north and 
south borders of the contract area and 
midway between the Rio Tigre and Rio 
Pastaza. Supplies will move up river from 
Iquitos on the Amazon for much of the 
distance and then by riverboat or plane to 
the camp. A Parker Drilling Co. rig will 
move by ship from Houston, Texas to 
Iquitos. If the rivers are high enough, they 
will be used to move the rig to the camp; 
otherwise, planes will be required. 

According to press reports, the program, 
excluding a pipeline if built, will cost Oc- 
cidental about $50 million. A joint venture 
of Union Oil and Tenneco Oil Companies 
signed a contract on September 20 with 
Petroperu for the exploration of 400,000 
hectares in a series of blocks offshore of 
Peru's far northern coast along the border 
between Peruvian and Ecuadorean terri- 
torial waters. Tenneco and Union are joint 
equal partners in the deal with Tenneco 
being the operating partner. The offshore 
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contract was almost exactly the same as 
the jungle contract signed between Occi- 
dental and Petroperu in June. However, 
the joint enterprise was committed to a 
stepped-up program with first drilling ob- 
ligatory within 6 months. All oil found 
was to be split 50-50 between Petroperu 
and the joint enterprise with Petroperu 
paying the consortium’s taxes plus its own. 
Tenneco spudded the first well on October 
10, about 20 miles offshore in the compar- 
atively shallow water depth of 165 feet. On 
October 13, an explosion seriously dam- 
aged the offshore drilling platform being 
used. The explosion caused five deaths, 
four injured, and three missing. The work- 
ers were apparently preparing to set 20- 
inch surface casing at about 500 feet when 
a gas blowout occurred. 

The Union-Tenneco consortium signed a 
contract with Petroperu on October 13 for 
exploration and development of approxi- 
mately 1 million hectares in the 
northeastern jungle, part of it running 
along the Ecuadorean frontier. The area is 
actually wrapped around the eastern end 
of the area assigned to Occidental Petro- 
leum. Terms of the contract were similar 
to those of the Occidental contract except 
for the percentage distribution of any 
crude oil found. Whereas Occidental is to 
receive 50 percent of any production, Un- 
ion-Tenneco will receive on a yearly basis: 
50 percent of production under 100,000 
barrels per day (yearly average); 49 per- 


cent when production runs between 
100,000 and 200,000 barrels per day; and 
48 percent when production exceeds 


200,000 barrels per day. Petroperu, of 
course, will receive the higher percentage. 

On November 19, Petroperu signed an 
operating contract with the British Petro- 
leum Co. for exploration and exploitation 
of an area of slightly more than 1 million 
hectares in the Department of Loreto 
about 250 kilometers south of Petroperu’s 
successful wildcat venture. The contract 
was identical to the contract signed by 
Tenneco- Union. 


At yearend, a petroleum boom was be- 
ginning to build as industry sources calcu- 
lated that between $800 million and $1,000 
million would be spent during the next 7- 
to 8-year period in the exploration and de- 
velopment of Peru’s section of the 
oil-bearing Marafon-Pastaza basin which 
contains Petroperu's first successful wildcat. 
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Following the three operations contracts 
that had been signed by yearend, there 
were seven more due to be signed within 
the following 3 months, and discussions 
were well advanced with other groups. 
Companies about to sign contracts with 
Petroperu were given as Getty Oil, ERAP 
(France), Phillips Petroleum, Sun Oil, 
Amoco/Shell, Atlantic Richfield, Superior 
Oil Co./Austral Oil Co. consortium, Gulf 
Oil, and a Cities Service/Caymann Oil con- 
sortium. 

Decree Law 17440 of February 1969 
abolished the system of petroleum conces- 
sions in Peru and established the system of 
operating contracts. However, the bases for 
these operation contracts were not made 
public until May of 1971. On June 15, De- 
cree Law 18883 was published and author- 
ized Petroperu to enter into contracts for 
exploration and exploitation of petroleum 
with national and/or foreign companies 
within 50 kilometers of the Peruvian bor- 
der. This law was followed by Decree Law 
18890 of June 17 which authorized the 
Central Reserve Bank of Peru to be a 
party to contracts between Petroperu and 
foreign oil companies concerning new in- 
vestments in Peru. The Central Bank was 
authorized to guarantee the availability of 
foreign exchange to such companies to 
cover the proceeds of their exports and/or 
domestic sales and services during the pe- 
riod of their contracts, to remit abroad au- 
thorized net profits, depreciation, and 
other justified outflows, and to remit am- 
ortization payments and interest on foreign 
loans contracted to finance their Peruvian 
operations. However, remittances during 
any given year were not to exceed the 
amount of net profits plus depreciation ap- 
plicable to that year. Through Decree Law 
18939 of August 24, the Government pro- 
vided for the exemption of all import du- 
ties and charges including the 1.5 percent 
ad valorem tax on duty-free imports, the 3 
percent ad valorem additional import tax, 
and the 8 percent consular fees, for a pe- 
riod of 8 years on machinery, drilling 
equipment, oil well derricks, pipes, tanks, 
tools, and other materials imported exclu- 
sively for oil exploration throughout the 
national territory. In order to enjoy these 
duty-free privileges, interested parties 
must submit to the Directorate General of 
Hydrocarbons of the Ministry of Energy 
and Mines the respective calendars of in- 
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vestments for the execution of exploratory 
drilling. The duty-free equipment and ma- 
terials also may be used in exploitation 
areas, subject to prior authorization by the 
Directorate General of Hydrocarbons, in 
which case the beneficiary must reimburse 
the corresponding percentage of customs 
duties. 

Also during the year, the Government is- 
sued Decree Law 18930 of August 17, 
decreeing monopoly rights for Petroperu 
in imports of crude and products. 
Conchan/Chevron, a Standard Oil Co. of 
California subsidiary, which operates 
Peru’s only significant private refinery, was 
principally affected by the Decree. The 
company will have to buy its imported 
crude from Petroperu and presumably 
would not benefit from the tariff exemp- 
tion granted to the national company. 
Conchan/Chevron thus will lose the advan- 


Return 


Refinery output increased almost 10 per- 
cent largely as a result of improved output 
of the Petroperu refineries. The following 
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tage of buying crude at favorable terms 
from its affiliate and 50-percent owner, 
Standard Oil of California. Lubricant com- 
panies are not expected to be affected by 
this Decree since the base oil and additives 
they blend at their local plants are not 
classified as derivatives under Peru's petro- 
leum law. 

Production by Belco Petroleum, the 
principal private producer, decreased by 
2,024,000 barrrels during the year. Produc- 
tion by Petroperu and other private com- 
panies also decreased. Contributions to the 
total supply were 61 percent from the 
coastal area, 35 percent from the Continen- 
tal Shelf, and 4 percent from the eastern 
zone. Practically all production of natural 
gas came from the coastal and offshore 
areas. Data on the production of natural 
gas by fields were not available but other 
pertinent data follow: 


1970 1971 
3 million cubic feet 75, 182 67,227 
0 ↄ StS ine do 2, 861 „303 
20 ] ͤ 8 do.... 18,961 14, 632 
SJ§³Ü% 8 do.... 14,278 14,575 
foe ees re ME IS do.... 7,230 6,442 
BR ETC m do.... 36,498 29,278 
T percent. . 51.2 56.5 
J) eer Led do- 48.8 43.5 


tabulation of refinery runs shows produc- 
tion for 1970 and 1971, in thousand 42-gal- 
lon barrels: 


Motor gasoline Kerosine Diesel Residual fuel Other 
1970 1971 1970 1971 1970 1971 1970 1971 1970 1971 
Petróleos del Perú: 
lc zl 5,902 6,557 3,448 3,715 4,759 5,249 4,561 5,236 1,153 1,015 
ia Pampilla- .......... 2,414 2,718 145 161 1,110 958 1,615 2,885 1,362 1,423 
ui tos 84 69 67 8 139 11 12 4 (1) 
Refineria Conchan-Chevron, 
C Sites T E eat ,004 988 240 295 593 524 1,866 1,492 192 206 
Cía. ns Petróleo Ganso Azul, 
rue tr UE 119 101 63 62 158 136 110 96 1 2 


1 Less than 500 barrels. 


The expansion from 20,000- to 30,000- 
barrels-per-day capacity of Petroperu's La 
Pampilla refinery was inaugurated officially 
on June 18. The initial construction and 
the expansion of the refinery was per- 
formed by the Japanese company, Maru- 
beni Iida, and Japan Gasoline Co. In ac- 
cordance with its project to modernize the 
Talara refinery, Petroperu carried out an 
economic-technical feasibility study for the 
installation of a 16,600-barrel-per-day cata- 


lytic cracking unit and submitted the study 
to the Ministry of Energy and Mines and 
the National Planning Institute for ap- 
proval. By Ministerial resolution of July 
23, the study was approved, and Petroperu 
was authorized to issue a call for bids and 
financing for the $11.3 million project. Sev- 
enteen foreign companies were interested 
in the project, and from these Petroperu 
selected four, as follows: Snam Prageti 
(Italian), Marubeni Iida and Japan Gaso- 
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line (Japanese), Gexa (French), and 
Brefco International, Ltd. (English). 


These four companies were to submit their 
formal proposals later in the year based on 
specifications provided by Petroperu. 
Consumption of petroleum products in 
Peru has nearly doubled over the past 
decade according to government statistics. 
In 1960, petroleum consumption was 
18,513,000 barrels, and in 1970 it was ap- 
proximately 35 million barrels. Estimated 
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consumption for 1971 was 37,500,000, while 
consumption for 1975 has been estimated 
at 44,500,000 barrels. Four refinery prod- 
ucts accounted for 92 percent of refinery 
output. Production of these products in 
million barrels was as follows: motor gaso- 
line, 10.4; residual fuel oil, 9.3; diesel oil, 
7.0; and kerosine, 4.3. Domestic sales of 
these products, were, in million barrels, 
motor gasoline, 10.8; residual fuel oil, 10.5; 
diesel oil, 6.4; and kerosine, 4.3. 


The Mineral Industry 


of 


Ihe Philippines 


By Brinton C. Brown! 


Philippines’ mineral production value 
reached another alltime high of $313 
million 2 in 1971, surpassing the previous 
1970 record of $268 million by 14 percent. 
Despite the decline in world market prices 
of copper concentrates, the Philippines’ 
leading mineral commodity, mine output 
value increased 16.7 percent; whereas the 
gross national product (GNP) gained only 
6.5 percent based on constant 1967 prices. 
Mineral production continued to make an 
increasing contribution to the overall econ- 
omy of the country. 

Copper production, accounting for 61.5 
percent of the total mineral value, was the 
largest in the Far East and ranked eighth 
in the world. Copper reserves exceed 1.5 
billion tons averaging 0.5 percent copper. 
During the year Atlas Consolidated Mining 
& Development Corp., one of the 10 largest 
copper producers in the world, increased 
its output capacity 80 percent. Curtailed 
imports of copper concentrates by the Jap- 
anese and the imposition of an antipollu- 
tion smelting charge of 114 cents per 
pound of copper recovered have moved all 
copper producers to seriously consider es- 
tablishing a smelter in the Philippines. 

Although chromite production decreased 
24 percent, the country still ranked fourth 
in world production and was the leading 
exporter of refractory chromite to the 
United States. 

Gold recovered by primary producers 
and as a byproduct from copper ‘flotation 
was the highest since 1941 and ranked sev- 
enth in the world. The value of precious 
metal production was 8.4 percent of the 
total value of mineral production for the 
country. 

Commercial production of nickel and co- 
balt from nickeliferous laterite on Nonoc 
Island was scheduled for July 1974. Marin- 


duque Mining and_ Industrial Corp. 
(MMIC) completed financing arrange- 
ments to build the $232 million plant to 
produce 75 million pounds of nickel an- 
nually, and proceeded with mine develop- 
ment and plant construction. Acoje Mining 
Co., Inc. exported nickel-cobalt concen- 
trates containing platinum and palladium 
produced from its dunite deposit. 

The value of nonmetallic mineral pro- 
duction, dominated by portland cement, 
was 21.3 percent of the total mineral 
value. Most of the nonmetallic minerals 
were for domestic consumption. 
Philippines Explosives Corp. a joint 
venture between Imperial Chemical Indus- 
tries Ltd. of England and four Filipino 
firms, was constructing a factory for a 
complete line of commercial explosives at 
Limay, Bataan, with an annual capacity of 
5,000 tons. 

The Philippines had one of the highest 
inflation rates among Asian countries with 
consumer prices rising 23 percent in 1971. 
Inflation and restrictive credit had a cur- 
tailing effect on investment in new in- 
dustrial facilities. Nevertheless, the results 
of a survey of U.S. firms with direct invest- 
ments in the Philippines conducted in 
1971 indicated that 148 companies plan to 
invest a total of $262 million in the coun- 
try between 1971 and 1973. Nearly 60 per- 
cent of the planned investments are in the 
mining industry. One company, Atlas Con- 
solidated accounts for more than one-half 
the total and nine other mining companies 
account for another 28 percent. Three 
American-controlled mining firms in the 
Philippines registered 53.8 percent return 


1 Mining engineer, Division of Nonmetallic 
Minerals. 

2 Where necessary, values have been converted 
from Philippine pesos (PP) to U.S. dollars at 


the rate of PP6G. 43 2 US$1.00. 
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on the stockholders equity in 1970 com- 
pared with 13.8 percent posted by the 
U.S..based mining companies. Oil compa- 
nies in the Philippines performed poorly 
with 7.8 percent return compared with 
10.8 percent posted by their parent compa- 
nies in the United States. 

American mining companies were disin- 
vesting to comply with the constitutional 
requirement that corporations engaged in 
developing natural resources should have 
60-percent Filipino ownership after the ex- 
piration of the Laurel-Langley Agreement 
on July 3, 1974. Atlas Consolidated in- 
creased Philippine ownership from 41 to 
45 percent during the year. Filipino own- 
ership in Marcopper Mining Corp. was 29 
percent. Lepanto Consolidated Mining Co. 
was already divested, with 69-percent Fili- 
pino ownership. Benguet Consolidated Inc. 
raised Philippine equity from 1.5 to a 
total of 3 percent. In August, the Securi- 
ties and Exchange Commission approved 
Benguet's plan to form two companies sep- 
arating Philippine assets from overseas as- 
sets. 

Republic Act No. 6173, a law creating 
the Oil Industry Commission. was signed 
April 30, 1971. Powers of the Commission, 
having jurisdiction over all aspects of the 
oil industry, include the right to control 
prices, regulate refinery capacities, prevent 
monopolistic practices, operate refineries in 
the National interest, and review prices of 
crude oil imports. On July 6, following 
protests from students and strike threats 
by jeepney drivers, the Supreme Court di- 
rected all oil companies to reduce prices of 
gasoline and other petroleum products in- 
stituted by the companies on July 2 at the 
expiration of the Price Control Law. The 
order stipulated return to January 28 price 
levels which were 4.8 cents per liter of reg- 
ular gasoline and 3.6 cents per liter of ker- 
osine. | 

On December 3 the Oil Industry Com- 
mission denied motions for a provisional 
price increase on petroleum products rang- 
ing from 14 to 1 cent per liter, by Caltex 
Philippines, Inc, Shell Philippines, Inc., 
Esso Philippines, Inc, Mobil Oil Philip- 
pines, Inc, Filoil Refinery Corp. (Gulf), 
and Getty Oil (Philippines), Inc., despite 
information that Indonesia planned to in- 
crease the price of crude oil by $0.40 by 
the end of 1971. 

Oil firms claim an average loss of 
$31,100 per day in customs duties to the 
Government as a result of a 1970 ruling is- 
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sued by the Customs Commission compel- 
ling oil firms to pay customs duties on 
crude oil imports including sediments and 
water, which average about 0.4 percent. 

On July 1 new rates went into effect 
under the Export Tax Law, reducing the 
tax on copper ore and concentrates from 
10 to 8 percent and the tax on iron ore 
and concentrates and chromite ore and 
concentrates from 8 to 6 percent. 


National Power Corp. (NPC), owned by 
the Philippine Government, has contracted 
the services of Philippine Geothermal Inc. 
(PGI), a subsidiary of the Union Oil Co. 
of California, to undertake exploration and 
exploitation of the geothermal power re- 
sources in Albay. PGI will determine for 
NPC the geothermal potential of the area 
and, if feasible, render service to NPC in 
the development, operation, and utilization 
of the geothermal resources. NPC plans to 
construct a 50,000 kilowatt electric power- 
plant using geothermal steam energy. PGI 
in a joint project with the Philippine 
Commission on Volcanology built a pilot 
geothermal power generating plant at 
Tiwi, Albay, and estimated the potential 
for expansion of power generation could 
be 300 to 500 megawatts. 

Manila Electric Co. (Meralco) has pro- 
grammed construction of six powerplants 
over the next 10 years with a total gener- 
ating capacity of 1,980,000 kilowatts. The 
Snyder Unit No. 2 was scheduled for com- 
pletion in May 1972 and the Montelibano 
Unit No. 1 for September 1973, each with 
a capacity of 330,000 kilowatts. In 1970 the 
company reported sales of 4.6 billion kilo- 
watt hours, a 4.2-percent increase over the 
previous year, from operation of three hy- 
droelectric stations and 17 thermal power- 
plants with a total generating capacity of 
1,191,000 kilowatts. 


NPC completed a feasibility study and 
plans to construct a second thermal unit 
in Bataan Province with a capacity of 150 
megawatts. NPC plans to install the final 
50-megawatt unit at Maria Cristina Falls 
on the Agus River in Agusan, Mindanao, 
increasing the capacity of the hydroelectric 
plant to 200 megawatts. The short river 
draining Lake Lanao over a steep course 
has six more generating sites with a total 
potential of 750 megawatts. Construction 
was planned to start in 1972 for a 100-me- 
gawatt hydroelectric plant at Pantabangan 
Dam on the Pampanga River in Mountain 
Province. 
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Base metals accounted for the bulk of 
the Philippine mine output value in 1971. 
Copper dominated with 61.5 percent of the 
total mineral production value, followed 
by gold at 8 percent, iron ore at 5 percent, 
chromite at 3 percent, and mercury at 1 
percent. Portland cement with a value of 
about 10 percent of the total was the only 
nonmetallic commodity of consequence. 


products. 


thirteenth 
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value added related to imported materials 
was substantial with regard to petroleum 


In terms of relative world significance, 
the Philippines ranked eighth in copper 
output in 1971, fourth in chromite produc- 
tion (actually first in refractory chromite) , 


seventh in gold, in mercury, 


and within the top 20 in silver output. 


In addition to mineral output value, the 


Table 1.—Philippines: 


(Metric tons unless otherwise specified) 


Commodity 


METALS 


Cadmium mine output, metal content 


Chromium, chromite, gross weight: 


Metallurgical grade. ....................- 
Refractory grade 


TO at irse iei ĩ⅛—ũnÜT— UE 


Iron ore and concentrate 
Ferroalloy sss 
Steel semimanufactures 
Lead mine output, metal content 
Manganese. ore and concentrate, gross weight. 
ercury mine output, metal content 
. mine output, metal content 
, ooeeicenles e cReE Sues 


Silver mine output, metal content 
Zinc mine output, metal content 


NONMETALS 


5 c RA RR ³ 8 


FÄ B—tt!.¾⅛˙ d . ema cu 


Fertilizer materials: 
Crude, phosphatic: 
Guano 


Phosphate rock 


Manufactured: 


Nitrogenous. ...... 2L LLL Lol ee 
Mixed and unspecified... ............ 
5 and anhydrite, erud ei 


Pyrite and pyrrhotite (including cupreous): 
Gross weight 


Sulfur content 
Salt, marine 


Sand and gravel: 


Sand, glass 


--------16-pound flasks. - 


NEA thousand tons 


Sant and gravel n. e.s:· .. thousand cubic meters. . 


Stone 


Tuff. 


Cobbles and boulders n. es. thousand cubie meters 


Sulfur, elemen tall 


See footnotes at end of table. 


1969 

r 4,128 
112,175 
357, 256 
469.431 


131,426 
571,145 


201,511 
94,509 
231,187 


Production of mineral commodities 


1970 


4,990 


99, 933 
466,510 


566 , 443 
160,296 
602,715 


273, 851 
127,012 
210, 806 


1971» 
9,843 
87,076 
345, 132 
432, 208 
197, 573 
637,048 
2,250 
A 


230,154 
106,745 
226,834 


Table 1.—Philippines: 
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Production of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 1971» 
MINERAL FUELS AND RELATED MATERIALS 
Gahberg 53,341 42,401 40,024 
Petroleum refinery products: 

QSONNG 225 oc cock oe eS CRURA eee sces thousand 42-gallon barrels. . 14,561 15,601 15,771 
r ee ee eee Lee LUE QE do 2,416 2,708 2,116 
H 3 65935 oe d d ee wea dos O22 52 8,328 8,371 8,382 
Distillate fuel l do.... 12,853 13,790 14,946 
Residual fuel iI... unas VES do.... 21,337 23,517 24,528 
OU Gf ³”WZꝛꝛAAAAA. Ni...... edd ec do.... „744 2,048 1,898 
Refinery fuel and losses 0...- 4,271 8,784 4,472 


e Estimate. r Revised. 
1 Including synthetic. 


2 Including unspecified earths. 


P Preliminary. 


NA Not available. 


TRADE 


The Philippines exported mineral com- 
modities valued at more than $200 million, 
of which copper concentrates exceeded 90 
percent. Japan was the principal customer 
for most mineral exports. Virtually all of 
the copper producers were looking for Eu- 
ropean markets as a result of curtailed im- 
portation by Japanese buyers brought 
about by an economic recession and re- 
duced copper smelter operations caused by 
strict antipollution regulations in Japan. 
One shipment of concentrates was made to 
East Germany. Lepanto Consolidated, the 
sole copper exporter to the United States, 
experienced difficulty selling concentrates 
because of the U.S. dock strike, a smelter 
strike, and curtailed smelter operations im- 
posed by pollution control regulations. 
The gold produced in the Philippines 
went almost entirely to the Central Bank 
and was not traded in the world market. 
All of the metallurgical chromite was 
shipped to Japan. The United States con- 
tinued to be the principal market for re- 
fractory chromite. 

Although Philippine iron ore, pellets, 
and magnetite concentrates were exported 
primarily to Japan, 25 percent of the iron, 
in the form of magnetite concentrates from 
beach sands, were shipped to the United 
States. Most of the mercury went to the 


Japanese market. Despite a huge surplus of 
portland cement, only a relatively small 
amount was exported to South Vietnam 
and Indonesia. 

Exports of portland cement, petroleum 
pitch, and petroleum residue each ex- 
ceeded $5 million and became subject to 
the 4-percent export tax set in the Stabili- 
zation Act of 1970. 

The United States in 1971 replaced 
Japan as the Philippines primary trading 
partner. Japan greatly decreased its lead as 
a supplier of imports to $359 million, com- 
pared with $432 million in 1970, and im- 
ports from the United States fell sharply 
to $291 million, compared with $305 mil- 
lion in 1970. Although the downward 


trend has continued for 3 years, part of 


the decline in imports from the United 
States was caused by the west coast dock 
strike. West Germany was improving its 
trade position, as was Australia. Romania 
offered to aid the Philippines in oil explo- 
ration, mining, and industrial develop- 
ment. 

On September 30, tariffs on cold-rolled 
strips of steel and black sheets were raised 
from their previous ad valorem rates of 15 
percent and 20 percent, respectively, to 40 
percent to protect the two small steel 
mills. 
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Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 
METALS 
Aluminum metal including alloys, all forms. 403 453 "Thailand 139; Hong Kong 190. 
Chromite ore and concentrate 515,454 596,037 United States 257, 302; aan 111,714; 
United Kingdom 90, 043. 
Copper: 
Ore and concentrate 453,073 604,852 Japan 588,795; Republic of Korea 
12,307; Hong Kong 8,051. 
Waste and scrap including alloys..... 26,695 3,954 Japan 15 x 9; West Germany 868; 
pain ; 
Matile os OSa 14 6 All to Switzerland. 
Alloys unwrought.................- 1,527 1,997 All to Japan. 
Gold bullion. ...... Thousand troy ounces... 529 653 United States 536; Switzerland 117. 
Iron and steel: 
Iron ore and concentrate including 
roasted pyrite s 1,609,865 1,831,905 Japan 1, 815, 892. 
WERDEN ⅛² kx TERRE UPS 170 200 All to Japan. 
Lead ore and concentrate MOS 379 All to Belgium. 
Manganese ore and concentrate 86,360 5,197 Japan 4,697. 
Mercur ------------ 76-pound flasks.. 8,132 4,495 United States 2,291; Japan 2,088. 
Molybdenum concentrate 28 29 All to United Kingdom. 
Nickel concentrate EM 500 All to Japan. 
Platinum and silver ores. value, thousands $1,195 $54 NA. 
Silver metall. thousand troy ounces.. 836 624 Japan 472; United Kingdom 78; Hong 
Kong 67. 
Zinc: 
Concentrate. ---------------------- 5,805 7,694 United States 5,220; Japan 2, 473. 
ee i E er 994 614 All to Japan. 
Other metals: 
Gold, silver, and platinum-group 
metals, not differentiated 
value, thousands $18,856. $238,844 United States $18,785. 
Ores and concentrates containing 
more than one metal: 
. concentrates. . 2,250 157 All to Japan. 
Lead-copper-concentrates con- 
taining gold and silver 1,144 164 All to Switzerland. 
Ash, slag and other residues contain- 
ing nonferrous metals E 150 All to Taiwan. 
Waste and scrap n.e...............- 134 2e 
NONMETALS 
Cement, hydraulic 48,646 122, 968 r T RAM 101,700; Indonesia 
Fertilizer materials manufactured 45,547 17,596 "Thailand 8,180; Indonesia 6,216. 
Stone, sand and gravel: 
And oce ce err tU LUE 27 1,236 Japan 1,000; Guam 200. 
Gravel and crushed stone 2 19 All to Guam. 
Stone, dimension, not worked........ 4 7 Allto Japan. 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels. . 31 37 ME ue t as Insular Possessions 
; Guam 18. 
Keros ine do 29 47 Singapore 35; Hong Kong 11. 
Jet fuel... . do.... 21 80 Guam 32; South Vietnam 21. 
Distillate fuel oll. do.... 130 199 Hong Song 94; United States Posses- 
sions 
Residual fuel oil.............. do 2, 258 2,014 Japan 1,758. 
s NE ee eet es do 1.414 3,370 Japan 2. 132; Singapore 796. 
// ³ĩ˙·A1A do 3,888 5,747 
NA Not available. 


Table 3.—Philippines: 


Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 
METALS 

Aluminum: 

Alloys unwrought...................- 16,828 8,438 United States 6,168; Australia B 490. 

SCPÜD. nuc rc?ÄfF La E ode 14 95 Hong Kong 67; United States 2 
Copper metal including alloys, all forms 5,729 6,068 Japan 3,318; United States 2, 012. 
Iron and steel: 

Iron ore and concentrate 160 5 United Kingdom 5. 

SOTAD. rue ce ee ee ee ide 30,748 4,678 Singapore 1,790; South Vietnam 1,468; 

United States 1,397. 
Pig iron, cast iron, powder and shot... 14,928 12,435 Australia 12,312. 
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Table 3.—Philippines: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 
METALS—Continued 
Iron and steel—Continued 
Ferroalloy sss 2, 778 5,116 Canada 1, 388; Japan 1, 129. 
Steel primary form 442,549 581,956 Japan 352,435; Australia 160, 054. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 79,649 59,804 Japan 35,352; Taiwan 14,319. 
Universals, plates, and sheets 267,727 156,508 Japan 134, 363. 
Hoop and striis 68,149 15,687 Japan 18, 988. 
Rails and accessories „794 3,584 J pum 1, eis Singapore 508; United 
WP eee LE 6,989 10,371 Japan 7,926 
Tubes, pipes, and fitting 84,451 39,309 Japan 32,156. 
Castings and forgings. ............ 14,652 „011 Australia 1, 618; United States 1, 028. 
Lead metal including alloys, all forms 5,612 5,929 Australia 5, 574 
Manganese ore and concentrate 4, 064 4,096 All from hans. 
Nickel metal including alloys, all forms 98 58 United States 25. 
Silver and platinum metals including alloys a 
value, thousands $91 NA 
Tin metal including alloys, all forms 600 863 Malaysia 672. 
Zinc metal including alloys. ..............- 22,595 17,789 iras 6,572; Canada 5,957; Japan 
Other ores and concentrates of nonferrous base 
metals nnn y seme a 4,282 4,517 Ghana 4,096. 
NONMETALS 
Abrasives: 
Grinding stones 529 408 "Taiwan 116; Japan 100. 
m Ü QR Z eae 630 458 Japan 117; United States 67; Australia 65. 
tos: 
Crude, washed or ground 2,588 8,308 Canada 2,212; Portuguese Africa 754. 
Manufactures of asbestos. s 2, 987 1,829 United States 525; Japan 449; New 
Zealand 287. 
Cement, hydraulic........................ 24,817 15,712 Japan 11,838. 
Clays and products: 
c oil acce DE E 20,679 24,671 Japan 14,816; United States 6, 373. 
Products...........- value, thousands.. $2,396 82,132 Japan $5 13; United Po $4 478. 
Diamond, industrial................ 89 864 3215 French West Africa $202 
Feldspar and fluorspar...................- 1,881 2,270 Republic of Korea 1, 058; Italy 750. 
Fertilizer matenan: 
Crude -sonses ee eo eek eee eee 113,398 155,216 United States 155,182. 
Manufactured: 
Nitrogenous..................... 110,284 122,656 Japan 103,981. 
Phosphaticlk 14,468 2,361 Japan 1,000; West Germany 843. 
Potassic____-_-------------------- 69,123 65,983 United States 26,359; Canada 18,305. 
Mixed. 21. i Se 88 1,237 1,692 West Germany 631. 
U a a rct 42,481 11,434 Australia 8,128; West Germany 2,960. 
ben e ceteris nie 1,093 „785 Austria 1,365. 
igments, iron oxides processed 110 251 United States 94; Japan 74; West 
Germany 66. 
S ATſfſ0 ³ AAA ete ee 9, 256 2,025 United Kingdom 1, 425. 
Stone, sand and gravel: 
Dimension worked 958 49 Italy 38. 
Dolomiteñͥ 5, 819 3,739 Japan 3,099; United States 540. 
%˙·§ÜéÜ1r xx ue E 4,814 3,907 Japan 3, 782. 
)%)%%0%öÜ—. n . 87 231 All from Belgium. 
suni AM E 11,884 5,767 Iran 5,077. 
NG PT a ahs ͤ Ses he cats 3,625 4,035 a of Korea 3,330; United States 
MINERAL FUELS AND RELATED MATERIALS 
Coal, coke and briquets___________________ 13,686 17,024 Japan 14,185. 
Petroleum: 
Crude...... thousand 42-gallon barrels.. 60, 589 66, 408 T 17,432; Kuwait 16,614; Indonesia 
Refinery products: 
Gasoline: 
Aviation do 106 117 Bahrain 54; Iran 45. 
Motorkr do- 159 82 Malaysia 46; Singapore 36. 
Kerosine and jet fuel. do 19 45 Singapore 29; Indonesia 15. 
Distillate fuel oil. do.... La 29 All from Malaysia. 
Residual fuel oil............ do 32 2 
Lubricants including grease. . do 748 1,027 United States 501; Japan 220. 
Other %⅛ðͤ iͤ y ⁊ĩðâ do 316 219 Sarawak 44; Indonesia 37; United 
States 37 
// uslumaiinozuonz do.... 1,375 1,519 


NA Not available. 
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COMMODITY REVIEW 


METALS 


Aluminum.—Aluminum Resources Devel- 
opment Co. of Japan received a request 
from the Manila-based Conception finan- 
cial group, headed by Republic Flour 
Mills, Inc., through Toyo Menka Kaisha to 
cooperate in developing bauxite deposits 
on Samar Island and establish an alumina 
plant there. The deposits were estimated 
at about 100 million tons containing 50 
percent AlzOg and 1 to 2 percent silica. 

NPC's lack of funds to build transmis- 
sion lines, and foreign equity participation 
in the proposed Aluminum Corp. of the 
Philippines exceeding the 30-percent limit, 
have been the major snags in building an 
aluminum smelter near Iligan City and 
the Maria Cristina Power Plant on Min- 
danao. Completion of the plant with an 
annual capacity of 30,000 tons was resched- 
uled for 1975 by the major participants: 
Republic Flour Mills, Reynolds Philippine 
Corp., and Hooven Aluminum Philippines. 
An estimated 18,000 tons would meet Phil- 
ippine needs so that a surplus would be 
available for export. 

Cadmium.—Benguet Exploration, Inc. 
produces about 10,000 pounds of cadmium 
annually as a byproduct in zinc and cop- 
per concentrates at its mill near Tuba, 


Table 4.—Philippines: 


Mountain Province. The ore contains 0.01 
percent cadmium. 

Chromite.—Philippine chromite produc- 
tion, ranking fourth in the world, totaled 
432,208 tons in 1971, a decrease of 24 per- 
cent compared with 1970. Exports de- 
creased 33 percent below 1970 shipments. 
Refractory chromite production decreased 
26 percent, and shipments dropped 32 per- 
cent. Metallurgical chromite production 
declined 13 percent, and shipments were 
down 36 percent. Although the unit price 
of refractory chromite increased an average 
of $0.66 per ton, the total value of exports 
decreased nearly 30 percent. The price of 
metallurgical chromite increased $5.17 per 
ton, however, the total value of exports 
dropped about 23 percent. 

Refractory chromite ore reserves were 7.7 
million tons at the Coto mine in Masinloc, 
Zambales, owned by Consolidated Mines, 
Inc, and operated by Benguet Consoli- 
dated. Acoje Mining Co.’s mine in Santa 
Cruz, Zambales, the country’s only metal- 
lurgical chromite producer, has a reserve 
of 1.75 million tons of ore containing 22 
percent Cr203. 

Sinamar Mining Corp. reported 3.4 mil- 
lion tons of refractory and metallurgical 
grade ore reserves ranging from 30 to 55 
percent CroOs at its mines in San Felipe 
and San Narciso, Zambales. 


Production and exports of chromite 


Production: 
Refractory: Consolidated Mines, Inc 
Metallurgical: Acoje Mining Co., Inc 


Exports: 
Refractory : 
Argentina 


Australia 


United Kingdom - See eee 8 
United States 


1970 1971 
Metric Value, Metric Value 
tons US dollars tons US dollars 
466,510 zi 345,132 - 
99 , 933 one 87,076 E 
566,443 oe 432 ,208 zt 
4,810 $106,841 4,500 $98 , 484 
14,42 289 ,921 14,296 804,871 
14,024 265,069 ,42 184,244 
14,225 282,181 6,890 137,541 
Lt 6,103 122,726 
10,445 221,933 19,033 394,239 
46,221 945,235 94,807 692,314 
4,588 91,136 5,118 105, 200 
A oa 630 12,854 
a NR 295 6,300 
86,482 1,587,586 72,587 1,349, 888 
234,211 4,380,960 115,329 2,257,154 
8,520 174,002 4,935 110,032 
zin E. 4,650 99,2183 
497,949 8,344,864 298,096 5,875,010 
98,975 2,555, 525 63,238 1,959,697 
536,924 10,900,389 861,334 7,834,707 


668 


Copper.—The Philippines ranked eighth 
as a world producer of copper in 1971 
when the country's output reached a rec- 
ord high of 197,573 tons of copper metal. 
Shipments comprising 743,765 tons of con- 
centrate and 33,847 tons of direct shipping 
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ore was exported to smelters, mostly in 
Japan, with some shipments to the United 
States and Europe. 

Mine production by copper content for 
major producers is shown in table 5. 


Table 5.—Philippines: Copper production by major producers 
(Dry metric tons) 


Concen- 
Company trate 
Acoje Mining Co., Ine. - A 
Atlas Consolidated Mining & Develop- 
ment ee; 8 153,637 
Benguet Consolidated, Inc.!............ » 
Benguet Exploration, Inc.............- 782 
Black Mountain, Inc. (Kennon ) 9,494 
Consolidated Mines, Ine 28 , 826 
Inco Mining Co. (Masara)............- 9,08 


Itogon-Suyoc Mines, Ine 


Lepanto Consolidated Mining Co....... 91,295 
Marcopper Mining Cor 132,424 

Marinduque Mining and Industrial Corp. 
Bagacay 2622 A tee 56 , 637 
Sipalay Lou --------------------- 92,845 

Paracale-Gumas Consolidated Mining 

%%% ono kr oL Dll elc NS 
Philex Mining Corp..................- 68 , 746 
Surigao Consolidated Mining Co., Inc.“ E 
Other and unaccounted for. ........... E 
TOUS iu 8 638 , 770 


1 Started producing concentrates January 1971. 
? From 842 dry metric tons of cement copper. 

3 Did not operate in 1971. 

1 Started producing concentrates February 1971. 


The occurrence of copper is widespread 
in the islands, and reserves as reported by 
mining and exploration companies, exceed 
1.5 billion tons of ore averaging 0.5 per- 
cent copper. 

Atlas Consolidated with open pit and 
underground mines near Toledo, Cebu, in- 
creased production sharply during the 
year, and became one of the 10 largest 
copper mines in the world. The new $28.6 
million Biga copper concentrator was inau- 
gurated in July raising the milling capac- 
ity of Asia's largest copper producer by 86 
percent, from 35,000 to 65,000 tons per 
day. Copper output derived from 
21,306,315 tons of ore milled increased 69 
percent over that of 1970 to 162,096,255 
pounds. Leaching waste dumps added an- 
other 2,425,445 pounds of copper in the 
form of cement copper; leaching opera- 
tions were suspended in November, how- 
ever, as a result of curtailed ore purchases 
by Japanese smelters. Gold, silver, magne- 
tite concentrate, and pyrite were also re- 
covered. Following a sudden inrush of 


1970 1971 
Direct Copper Concen- Direct Copper 
shipping content trate shipping content 

ore ore 
7,505 712 NY 6,244 594 
= 43,445 233,973 te 73,962 
4,494 297 4,830 a 1,695 
iis E oc os 2138 
n 146 1,016 i 155 
ut 2,944 9 , 730 25 2,259 
€ 4,984 15,153 e 2,876 
zE 1,990 6,055 PR 1,165 
EN 123 E oe 188 
s 26,330 90,912 ot 29,171 
2: 33,881 160,558 i 39 , 408 
91,466 9,468 49,847 27, 603 7,519 
8,255 19,778 84,491 as 19,058 
D 1 ia oe Ja 
iie 16,797 85,817 = 18 ,969 
E zs 1,388 ua 263 
e v M 2e 158 
51,720 160,296 743, 765 83,847 197,578 


muddy ore on September 20, 1970, a disas- 
ter in which five men perished, production 
from certain higher grade but wet under- 
ground blocks was curtailed decreasing 
output from block caving operations. In- 
creased production came from the Frank 
and the new Biga open pits. Atlas Consoli- 
dated ore reserves at yearend were 600 
million tons containing an average of 0.5 
percent copper. 

Marcopper Mining Corp., operating the 
country's second largest open pit copper 
mine, near Santa Cruz, Marinduque, which 
started operation in late 1969, has repaid 
in full its $45.5 million loan from various 
foreign creditors. Nippon Mining Co. Ltd., 
buyer of Marcopper's copper concentrate, 
reduced importation of copper by 20 per- 
cent because of the economic recession in 
Japan and the curtailment of refinery 
operations on account of strict antipollu- 
tion regulations in Japan. This prompted 
Marcopper to make a trial shipment of 
3,500 tons of copper concentrates to a 
smelter in East Germany. Marcopper 
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milled 6,693,074 tons of ore containing 0.79 
percent copper in 1971 and produced con- 
centrates containing 88,821,079 pounds of 
copper for an overall recovery of 84 per- 
cent. Mill throughput averaged 18,337 tons 
per day or an increase of 21 percent over 
1970. Leaching oxide stockpiles recovered 
an additional 7,702,567 pounds of copper 
in cement copper. Minable ore reserves at 
yearend using a cutoff grade of 0.4 per- 
cent copper were 102 million tons of sul- 
fide ore averaging 0.64 percent copper and 
6 million tons of oxide ore averaging 0.53 
percent copper. 


Lepanto Consolidated Co., third largest 
copper producer, planned to install an ar- 
senic removal plant to treat its copper con- 
centrate because only two smelters in the 
world were willing to process high-arsenic 
concentrate, namely the Tacoma smelter in 
Washington and a smelter in Peru. Le- 
panto experienced difficulty in selling con- 
centrates because of smelter and dock 
strikes on the U.S. west coast and pollu- 
tion-control regulation curtailed smelter 
operations. The Tacoma smelter started to 
charge an additional fee to smelt Lepanto’s 
concentrates. In 1971 Lepanto shipped 
90,912 tons of copper concentrate to for- 
eign smelters mostly to the United States 
and Japan but including a shipment of 
14,000 tons to Europe in August. The com- 
pany was in the process of sinking a new 
22-foot diameter circular shaft to a depth 
of 2,200 feet in 1971, in order to develop 
additional ore reserves. Lepanto’s ore re- 
serves at Mankayan, Mountain Province, 
were increased to 9.2 million tons averag- 
ing 2.9 percent copper by additional drill- 
ing on lower levels. 


MMIC operated large open pit copper 
mines at two locations; Sipalay, Negros Oc- 
cidental, and Bagacay on Samar Island. 
Ore reserves were increased to 64.8 mil- 
lion tons averaging 0.8 percent copper at 
Sipalay. Ore reserves at Bagacay were 1.6 
million tons of milling-grade ore averaging 
2.7 percent copper and 221,000 tons of di- 
rect shipping ore averaging 10.6 percent 
copper. The company was accelerating 
stripping operations and expanding the 
output of the Sipalay mine to meet the 
needs of the new 14,500 tons per day ca- 
pacity of the mill. MMIC has a contract 
with Mitsui Mining and Smelting Co. Ltd. 
and Nanyo Bussan Co. Ltd., of Japan to 
sell its entire production of copper concen- 
trate within 10 years, starting in 1971. The 
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Sipalay mine will furnish about 110,000 
tons of copper concentrate annually, and 
the Bagacay mill, 54,000 tons of concen- 
trate and 24,000 tons of copper ore. 

Block caving from 10 active blocks at 
Philex Mining Corp's mine in Pacdal, 
Tuba, Mountain Province, supplied ore to 
the Banget and Santo Tomas mills. Total 
capacity of both mills was in excess of 
18,000 tons of ore per day. Ore reserves 
were increased to 91 million tons averaging 
0.51 percent copper. Philex Mining and 
Baguio Gold Mining Co. were also con- 
structing a flotation plant at Tublay, Ben- 
guet, to treat copper ore from Santo Nino, 
Mountain Province. Initially designed for 
3,300 tons of ore per day, this flotation 
plant can be quickly expanded to 4,500 
tons if warranted. Known reserves were ad- 
equate for 12 years at 3,300 tons per day. 
Philex has agreed to pay $155,521 of its 
income taxes to the Province of Pangasi- 
nan for pollution damage to the Agno and 
Bued Rivers by its tailings. Philex com- 
pleted a $933,000 structure for impounding 
its tailings. A bill was introduced in Con- 
gres to appropriate funds for the 
construction of a tailings pipeline to the 
China Sea costing $3.27 million. 

Consolidated Mines, planned to increase 
milling capacity of its mine at Mogpog, 
Marinduque, from 1,000 to 1,500 tons per 
day. Consolidated Mines’ ore reserves in 
the Isao-Pili area were 4.3 million tons av- 
eraging 1.8 percent copper and those in 
the Ino-Capayong Bintakay area were 61 
million tons averaging 0.65 percent copper. 
Black Mountain, Inc., operated the Ken- 
non mine at Tuba, Benguet Mountain 
Province, owned by Benguet Exploration, 
Inc. In addition to block caving, panel 
caving was used for some sections of the 
ore body. Ore reserves at the Kennon mine 
were increased by drilling to 24 million 
tons averaging 0.47 percent copper. Plans 
were made to increase Kennon's mill ca- 
pacity from 2,400 to 5,000 tons of ore per 
day. Inco Mining Co. (Masara) was in the 
process of raising mill capacity from 1,500 
to 2,000 tons per day at the Masara Cop- 
per Mine near Mabini Davao owned by 
Samar Mining Co. Inc. Reserves at this 
mine were increased to 12 million tons of 
ore averaging 0.5 percent copper. Benguet 
Consolidated continued to recover copper 
at Balabac Island, Palawan, through leach- 
ing but at a much slower rate. In January 
1971, the company started milling 200 tons 
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of copper ore per day from the Antamok 
Mine in Itogon, Mountain Province. Flota- 
tion capacity was increased to 600 tons per 
day with a corresponding decrease in gold 
ore milled. A further increase to 800 tons 
per day was expected by January 1972. An- 
tamok ore reserves totaled 660,000 tons av- 
eraging 3.1 percent copper. 

Acoje Mining Co. scheduled operation of 
its 500 tons per day mill at Barlo, Pangasi- 
nan, for July 1971. Acoje's reserves were 
estimated at 2.2 million tons of ore averag- 
ing 2.0 percent copper. Actual production 
of the Barlo mine during 1971 totaled 
6,244 tons of shipping grade ore. In Febru- 
ary 1971, Surigao Consolidated Mining Co. 
Inc. (Suricon) Lipawan mine near Dumin- 
gag, Zamboanga del Sur, was brought into 
production by the White Eagle Overseas 
Oil Co. Cement copper was produced from 
drainage water at Suricon's Guripan mine 
nearby in an interim period while the 
Guripan mill was being reconditioned and 
the capacity increased to 200 tons per day. 
Suricon was also planning to build a new 
mill at Lipawan with a daily capacity of 
150 tons to process 1.5 percent copper ore 
from new deposits discovered by White 
Eagle, 70 kilometers west of Ozamis City 
and 10 kilometers from the old Suricon 
mill. White Eagle estimated ore reserves 
were 1.5 million tons averaging 1.5 percent 
copper. Itogon-Suyoc Mines, Inc. produced 
copper concentrate from the Suyoc mine 
near Mankayan, Mountain Province. Ito- 
gon also contracted with Western Mindoro 
Corp. to mine copper ore from its Boneng 
property near Atok, Benguet. Ore reserves 
at Boneng were 25 million tons averaging 
0.42 percent copper. 


Philippine Iron Mines Inc. (PIM) 
planned to increase flotation capacity for 
producing copper concentrate from scaven- 
ger tailings at its iron ore concentrator. 
Ore reserves of the Larap, Jose Pangaiii- 
ban, Camarines Norte Province copper-mo- 
lybdenum deposit were estimated to be 17 
million tons. The company was selling 
2,000 to 3,000 tons of concentrate contain- 
ing about 20 percent copper to Philipp 
Brothers Oceanic, Inc. 


Operation of Omico Mining and In- 
dustrial Corp.’s 100-ton per day mill at 
Macawiwili near Itogon, Benguet, was dis- 
rupted by a strike. As of August 1971 the 
company had a stockpile of 200 tons of 
copper concentrate, The company was ac- 
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quiring equipment to increase milling ca- 
pacity to 2,000 tons per day. Dizon Cop- 
per-Silver Mines Inc, in a joint venture 
with Nippon Mining Co. Ltd. of Japan, 
was building a 10,000-ton per day mill at 
Botolan, Zambales, with completion sched- 
uled for late 1973. Ore reserves were 75 
million tons averaging 0.50 percent copper. 


Demmag Inc. (Philippines) was plan- 
ning to install a leaching plant for its 
mine in the Inayawan district of southern 
Negros Occidental with equipment fur- 
nished by Nichimen Co. Ltd. of Japan. 
Santa Barbara Development Corp. report- 
edly started excavation for copper and iron 
ore in Olango, Espana near San Fernando, 
during 1971. Batong-Buhoy Gold Mines, 
Inc., was developing two copper deposits at 
Balatoc near Pasil, Kalinga-Apayao, with 
the help of Nippon Mining Co. of Japan. 
Although initial production was scheduled 
for only 6,000 tons of ore per day, the 
plan was to complete construction of a 
15,000-ton-per-day mill by 1972. Combined 
ore reserves were reported to be 69 million 
tons. 


Many other exploration projects have 
been initiated by the major mining compa- 
nies and numerous newcomers to the min- 
ing industry. Copper prospects were being 
drilled from northern Luzon to southern 
Mindanao. Benguet Mining Co. was ex- 
ploring the Ungay-Malobago deposit on 
Rapu Rapu Island, Albay. Copper Belt 
Mining Corp. was drilling its Balete de- 
posit near Suyoc, Mountain Province, 
where reserves already amounted to 8.2 
million tons averaging 0.45 percent copper. 
Jel Mining and Development Corp. was 
exloring a deposit near Minglanilla, Cebu. 
Jabpract Mining and Industrial Corp. 
(Jinico) was prospecting deposits near Pat- 
nongon, Antique and Gabaldon, Nueva 
Ecija. Lepanto Consolidated was exploring 
two porphyry copper deposits—one in Kal- 
inga and the other in Surigao. Liberty 
Mines Inc. investigated copper deposits 
near Ilagan, Tumauini, and Cordon, all in 
Isabela Province. Sabena Mining Corp. 
drilled its Tagpura and Kalamatan depos- 
its in Davao and calculated ore reserves of 
9.0 million tons averaging 0.75 percent 
copper. Olasahar Mining Corp. was explor- 
ing a deposit on Leyte and seeking Japa- 
nese assistance. Pentagon Mines, Inc., was 
building a mill for its copper deposit at 
Digkila-an near Iligan City, Mindanao. 
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Pentagon was also exploring deposits in 
Camarines Norte and on Guimaras Island, 
Iloilo. Trident Mining Corp. reported that 
ore reserves at its Lonoy, Midway, and 
Bonot ore bodies near Sulatin in eastern 
Samar amounted to 5.9 million tons aver- 
aging 0.87 percent copper and 26 million 
tons averaging 0.4 percent copper. Benguet 
Consolidated was in the process of drilling 
two porphyry copper deposits: Tawitawi 
east of Baguio City with 22 million tons of 
0.55 percent copper ore already delineated 
and Boy-otan in the Ampusungan district 
of Benguet. White Eagle Overseas Oil Co. 
was reexamining Hixbar Mining Co.'s cop- 
per mine on Rapu Rapu. 

Nippon Mining, Japan curtailed pur- 
chases of copper concentrates 24 percent as 
a result of President Nixon’s 10 percent 
surcharge on all imports entering the 
United States in August 1970 and Japanese 
pollution-control regulations. Copper min- 
ing firms with long-term sales agreements 
were Inco Mining Corp. Philex Mining 
Corp., and Marcopper Mining Corp. 

Many Japanese smelters have imposed 
antipollution fees on Philippine exporters 
of copper concentrates and have temporar- 
ily reduced imports. This one factor is 
slowly beginning to convince Philippine 
copper producers to support a copper 
smelter in the Philippine Islands. 


Davey Ashmore Pty. Ltd., an Australian 
consulting firm, was hired by the Board of 
Investments to make a feasibility study for 
establishment of a copper smelter with an 
annual capacity of 80,000 tons of blister 
copper. The smelter would produce 35,000 
tons of copper to be refined for domestic 
use and 45,000 tons of unrefined copper 
for export and would produce 193,000 tons 
of byproduct sulfuric acid. Of the refinery 
capacity, 15,000 tons would be for the do- 
mestic market and 20,000 tons for export. 
The investment would be $50 million, in- 
cluding $15 million working capital. The 
consultants favored the Outokompu proc- 
ess to other processes because of its suita- 
bility to the varied types of Philippine 
ores, Three companies supporting the proj- 
ect have long.term contracts to furnish 
Japan with copper concentrates: Atlas 
Consolidated until 1985, Marcopper to 
1978, and MMIC until 1980. 

Atlas Consolidated proposed to build a 
solvent extraction and electrowinning plant 
as an alternate to the proposed copper 
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smelter. The cost of the Atlas proposal was 
estimated at $4.3 million compared with 
the smelter cost of $50 million. The liquid 
ion exchange-electrowinning process yields 
a more valuable electrolytic grade copper 
than the smelter’s blister copper. The 
Atlas project would supply the country’s 
wire and cable manufacturers with 10,000 
to 15,000 tons per year. Phelps Dodge 
Philippines is the largest domestic copper 
wire and cable manufacturer. 

Industrial Copper Corp. plans to have 
Kobe Steel Works, Ltd. of Japan build a 
copper tubing plant in the Philippines to 
produce 1,600 tons of 3%- to 2-inch diame- 
ter copper tubing a year. 


Gold.—Philippine gold production from 
five primary mines and as a_ byproduct 
from copper production ranked seventh in 
the world. The total production increased 
to 637,048 ounces, the highest since 1941. 


On August 5, 1971, legislation was en- 
acted establishing new ceilings on gold 
subsidies for a period of 5 years. Firms 
whose annual production exceeds 100,000 
ounces will receive a subsidy of $7.78 per 
ounce plus 65 percent of the difference be- 
tween production costs and the official gold 
price of $35 per ounce. The subsidy plus 
the official price cannot exceed $48.21 per 
ounce nor can this combination exceed 
production costs by more than $4.67 per 
ounce. Firms whose annual production is 
less than 100,000 ounces will receive a sub- 
sidy of $9.33 per ounce plus 70 percent of 
the difference between production costs 
and the official gold price. The total 
amount these firms can receive is limited 
to $54.48 per ounce or production costs 
plus $6.22 per ounce. Eligibility requires 
70 percent ownership by Philippine citi- 
zens and the entire gold production must 
be sold to the Central Bank at the prevail- 
ing market rate or the rate fixed by the 
Government. Also each gold producer re- 
ceiving assistance must give a bonus equiv- 
alent to 10 percent of the subsidy to its 
employees whose salaries do not exceed 
$77.76 per month. Secondary gold produc- 
tion was excluded from subsidy benefits. 


Benguet Consolidated, the country's larg- 
est primary gold producer, will refuse the 
subsidy and notify the Monetary Board 
and the Gold Mining Assistance Board of 
its intention to sell gold production on thc 
free market during 1972. Benguet received 
approximately 50 percent of the total sub- 
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sidies paid in 1971 under the program, 
which amounted to $35.77 per ounce of 
gold recovered at the mill. Benguet's pro- 
duction was 228,165 ounces in 1971. 

In September 1971, Lepanto Consoli- 
dated started operating a new gold mill at 
the Agusan mine in Nueva Ecija owned by 
Manila Mining Co. The initial capacity 
was 200 tons per day to produce 3,000 
ounces of gold per month. Lepanto also 
operated its 180-ton-per-day gold mill in 
Mountain Province, producing about 35 
percent of the total gold recovered from 
the Lepanto mine. The remainder of the 
160,909 ounces of Lepanto gold was re- 
covered in copper concentrates. Itogon- 
Suyoc, recovered 41,781 ounces of gold at 
Itogon and 21,550 ounces of gold at Suyoc 
in 1971. Benguet Exploration (24, 156 
ounces), and Atok-Big Wedge Mining Co. 
(3,733 ounces) were also primary gold pro- 
ducers during the year, all with properties 
in Mountain Province. 


Byproduct gold production from copper 
operations increased in 1971. Philex Min- 
ing recovered 76,504 ounces of gold in 
Mountain Province; Marcopper Mining 
produced 51,170 ounces of gold in Marin- 


duque; and Atlas Consolidated recovered . 


42,536 ounces at Toledo, Cebu. MMIC also 
recovered byproduct gold at Sipalay (3,332 
ounces) and Bagacay (3,677 ounces). 
Smaller quantities of gold were produced 
from copper ores mined by Black Moun- 
tain, Inc. (2,020 ounces) at Kennon, by 
Inco Mining (3,291 ounces) at Masara, by 
Consolidated Mines (3,428 ounces) at 
Mogpog, and by Acoje Mining at Barlo. 

Iron Ore.—lron ore and pellet ship- 
ments rose to a record high of 2,166,889 
tons in 1971, an increase of 16 percent 
above 1970 shipments, because of increased 
production of magnetite concentrates from 
beach sands and magnetic separation treat- 
ment of copper flotation tailings. Output 
value of iron increased 14 percent to 
$19,295,887. 

PIM, continued to be the largest pro- 
ducer of iron ore, from its open pit and 
underground mines in Larap, Jose Pangani- 
ban, Camarines Norte Province. Pellet 
shipments declined to 688,307 tons but 
overall output value increased to 
$9,008,103. The company recovered byprod- 
uct copper concentrate by flotation from 
iron concentrator scavenger tailings. PIM 
ore reserves are 52 million tons averaging 
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25.8 percent magnetic iron at yearend. 
Zambales Base Metals, Inc, mined and 
shipped 100,549 tons of iron ore from the 
Sibuguey mine in Zamboanga del Sur 
owned by Samar Mining Co. Zambales 
Base Metals entered into an agreement 
with Pagadian Mineral and Commodity 
Development Corp. to explore and develop 
the latter's iron deposit in Zamboanga del 
Sur near the Sibuguey iron mine. This de- 
posit was reported to contain 1 million 
tons of high-grade iron ore. 

FILMAG Inc. (Philippines), the coun- 
trys largest magnetite concentrate pro- 
ducer, processed beach sands along the 
coast at Narvacan, Ilocos Sur, and exported 
714,096 tons of magnetite valued at 
$5,017,631. Ore reserves were 38 million 
tons. Inco Mining added more magentic 
separators to increase processing capacity 
from 1,000 to 1,500 tons per day at its To- 
losa, Leyte beach sand operation. Inco 
shipped 354,980 tons of magnetite averag- 
ing 60.5 percent iron valued at $2,342,607 
to the United States. Ore reserves are 20 
million tons averaging 22 percent magnetic 
iron. Long Beach Mining Corp. also 
Shipped 39,830 tons of magnetite concen- 
trate to the United States. 

Atlas Consolidated exported 72,890 tons 
of byproduct magnetite concentrate averag- 
ing 65 percent iron from copper flotation 
tailings at Toledo, Cebu. Philex Mining 
shipped 39,830 tons of magnetite concen- 
trate produced from copper flotation tail- 
ings averaging 63.8 percent iron. By De- 
cember 1971, the company doubled its 
magnetic separation facilities at Santo 
Tomas II, Mountain Province. 


FILMAG and other companies made 
shipments to local cement plants. Exports 
were made to Japan with the exception of 
Inco Mining and Long Beach Mining. 


Republic Resources and Development 
Corp. developed magnetite sand ore re- 
serves of 7 million tons containing 59 per- 
cent iron and 6 to 10 percent titanium 
oxide near Silago, Hinunangan, and Hin- 
undayan, Leyte. 

Iron and Steel.—The present iron and 
steel industry of the Philippines consists of 
one hot-rolling mill, three cold-rolling 
mills, five steel pipe and tube manufactur- 
ers, several electric arc furnaces that melt 
scrap into billets for the bar and rod 
mills, and numerous iron and steel found- 
ries. 
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Iligan Integrated Steel Mills Inc. 
(IIS MI), the country's largest semi: inte- 
grated steelworks that includes a 65,000- 
ton- per- year hot-strip mill and a 400, 000. 
ton- per- year cold- rolling mill, did not op- 
erate all of its facilities at Iligan, Min- 
danao, during 1971. Elizalde Iron and Steel 
Corp. (Elisco) at Taguig, Rizal, also 
operated at lower capacity because of poor 
market demand and lack of protection 
from low-priced Japanese imports. Conse- 
quently in Executive Order No. 336, Presi- 
dent Marcos approved a post operative tar- 
iff protection for cold-rolled steel black 
sheets. The Board of Investments was con- 
sidering government action to merge the 
two companies into a consortium and seek 
international financing for a 1.-million- 
tons-per-year blast furnace. 

Lead.—Paracale-Gumas Consolidated Min- 
ing Co. Inc, the country's only lead 
producer in 1970 did not operate in 1971. 

Manganese.—Gregorio T. Lluch Mining 
Co.’s shipments of manganese from its 
Gabu Mine at Titay, Zamboanga del Sur, 
to Japan decreased sharply. R. B. In- 
dustrial Co. at Cabadaran, Agusan, and 
South Sea Export Co. in Zamboanga del 
Sur also reported minor production of 
manganese. Total output for the country 
was 5,133 tons. 


Mercury.—Despite very low prices world- 
wide, Palawan Quicksilver Mines, Inc., pro- 
duced a record high of 5,020 flasks (76 
pounds) of mercury in 1971 at its plant in 
Tagburos, Palawan. About 10,000 to 16,000 
tons of ore per month with a mill-head- 
grade of 274 pounds of mercury per ton 
were processed through 5 rotary kilns. Ore 
reserves were l.l million tons containing 
3.1 million pounds of mercury. Liberty 
Mines, Inc, was exploring mercury and 
manganese deposits near Puerto Princesa, 
Palawan. New Frontier Mines, Inc, was 
exploring mercury and nickel deposits in 
Palawan. 

Molybdenum.—MMIC recovered about 
3.9 tons of molybdenum concentrate as by- 
product from its copper operations at Sipa- 
lay, Negros Occidental. PIM reported 17 
million tons of copper-molybdenum ore re- 
serves at Larap, Camarines Norte. 


Nickel.—Acoje Mining Co. operated its 
400-ton-per-day beneficiation plant at 
Santa Cruz, Zambales, to produce nickel- 
cobalt concentrate containing about 15 
percent nickel plus cobalt, 1.4 ounces per 
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ton of platinum, and 2.8 ounces per ton of 
palladium. Acoje’s dunite ore reserves are 
950,000 tons averaging 0.7 percent nickel, 
and the ore body is adjacent to the com- 
pany's chromite deposit. 

Nickeliferous laterite resources in the 
Philippines are estimated to exceed 3 bil- 
lion tons. About 500 million tons of later- 
ite and saprolite, averaging 1.3 percent 
nickel, were under development in 1971. 

MMIC was proceeding with development 
of its mine and construction of its refinery 
on Nonoc Island, Surigao del Norte, that 
will have the capacity to process 3.5 mil- 
lion dry metric tons of lateritic nickel ore 
per year, which will yield 68.4 million 
pounds of pure nickel, mixed sulfide con- 
centrates containing 6.6 million pounds of 
nickel, and 3.3 million pounds of cobalt. 
Pilot plant demonstrations on 5,000 tons of 
MMIC ore by Sherritt Gordon Mines Ltd. 
in Canada indicated nickel recovery of 82.8 
percent on mill feed averaging 1.33 percent 
nickel and 0.12 percent cobalt. 


The U.S. Export-Import Bank extended 
a $54 million loan to MMIC as part of the 
financing of the $232.5 million nickel proj- 
ect. The Development Bank of the Philip- 
pines will subscribe to $20 million of the : 
MMIC capital stock at about $12.44 per 
share. Kobe Steel Works Ltd. of Japan will 
supply plant equipment with a total value 
of $64 million. Commercial production was 
scheduled for July 1974. 


MMIC will sell 55 million pounds of 
nickel powder and/or briquet output for 10 
years to Philipp Brothers Oceanic Inc., a 
subsidiary of Engelhard Minerals & Chemi- 
cals Corp., Sumitomo Metal Mining Co. 
Ltd. and Nanyo Bussan of Japan will pur- 
chase 11.2 million pounds of nickel bri- 
quets, 5 million pounds of nickel, and 3 
million pounds of cobalt for a period of 7 
years. 

A. Soriano y Cia. continued exploration 
and development of its two lateritic nickel 
deposits. The Pujada Peninsula deposit 
contains 167 million tons of ore averaging 
1.29 percent nickel and 0.06 percent cobalt 
with high iron content. Ore reserves at 
Long Point in west central Palawan are 
183 million tons averaging ]1.4 percent 
nickel and 0.118 percent cobalt with lower 
iron content. Pilot plant tests were made 
on both properties. Infanta Mineral and 
Industrial Corp. signed a 5-year contract to 
supply 600,000 tons of nickel ore to Sumi- 
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tomo Metal Mining Co. Ltd. of Japan with 
the first shipment scheduled for late 1972. 
Infanta's mine near Brooke's Point, Pala- 
wan, has ore reserves of more than 1 mil- 
lion tons averaging 2.24 percent combined 
nickel and cobalt using a cutoff grade of 
1.8 percent. Universal Oil Products Co., in 
a joint venture with Rio Tuba Mining 
Co., reports ore reserves of 18 million tons 
of lateritic nickel averaging 1.7 percent 
nickel with a cutoff grade of 1.0 percent at 
Rio Tuba, Palawan. In a joint venture 
Lecar & Sons, Inc., and Nippon Mining, 
Japan plan to produce 5,000 tons per day 
of nickel-bearing laterites near the munici- 
pality of Brooke's Point, Palawan, about 
170 kilometers south of Puerto Princesa, 
Palawan. All Palawan lateritic ore is very 
wet with an average of 25 percent mois- 
ture. 


A new company was being formed by 
Benguet Consolidated Inc, MMIC, and 
Global Marine Co. to develop Benguet's 
nickel deposit at Masinloc, Zambales, near 
the Acoje property. Ore reserve: are 37 
million tons averaging 1.48 percent nickel. 

Platinum and Palladium.—Acoje Mining 
produced nickel- cobalt concentrates con- 
taining 1.4 ounces of platinum and 2.8 
ounces of palladium per ton of concentrate 
at its 400-ton-per-day mill in Santa Cruz, 
Zambales. Concentrates were shipped to 
Japan. 

Silver.—Silver production reached a rec- 
ord high of 1,939,843 ounces in 1971. Le- 
panto Consolidated was the leading pro- 
ducer recovering 472,260 ounces of silver 
from both its gold and copper mills in 
Mountain Province. Atlas Conolidated re- 
covered 258,296 ounces of silver from its 
copper concentrator at Toledo, Cebu; Mar- 
copper Mining produced 212,658 ounces in 
Marinduque, and Philex Mining recovered 
120,400 ounces from its copper mill in 
Mountain Province. MMIC at its Bagacay 
and Sipalay copper mills and Benguet 
Consolidated were also large silver produc- 
ers. Itogon-Suyoc recovered 33,115 ounces 
of silver at Itogon and 23,509 ounces at 
Suyoc. Smaller quantities of silver were 
produced by Benguet Exploration (91,128 
ounces), Black Mountain, Inc. (3,133 
ounces) at Kennon, Consolidated Mines 
(83,477 ounces) at Mogpog, Inco Mining 
(7,300 ounces) at Masara, Acoje at Barlo, 
and Atok-Big Wedge (3,764 ounces) in 


Mountain Province. 
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Zinc.—Benguet Exploration, Inc. pro- 
duced 3,875 tons of zinc in 1971 from its 
120-ton-per-day mill at Camp 6, Kennon 
Rd. Tuba, Mountain Province. The zinc 
was exported to Japan. Zambales Base 
Metals was planning to install a 1,000-ton- 
per-day mill at Ayala, Zamboanga del Sur, 
to produce 31,500 tons of zinc, lead, and 
copper concentrates per year. Completion 
was scheduled for July 1973. Ore reserves 
are 4.9 million tons averaging 5.23 percent 
zinc. 


NONMETALS 


Asbestos.—Short fibre tremolite asbestos 
production in 1971 was 1,200 tons. Philip- 
pine Asbestos Mining and Development, 
Inc., operated its mine at Kiliog, Bukid- 
non, near the Misamis Oriental border. 


Cement.—Seventeen cement plants were 
in operation by the end of 1971 with an 
annual capacity of 37.4 million barrels or 
6.4 million metric tons. Although produc- 
tion increased 27 percent above the 1970 
level with a total output of 18,276,448 bar- 
rels, capacity utilization was still only 49 
percent. Nevertheless, cement led all non- 
metallic minerals in total value and was 
second to copper in mineral production 
value. 

In February 1971, Iligan Cement Corp. 
Started operation of its new plant with an 
annual capacity of 2.25 million barrels at 
Iligan, Lanao. Production for the year was 
0.55 million barrels. Apo Cement Co., the 
Philippines' oldest cement producer with a 
plant at Naga City, Cebu, resumed opera- 
tions in November with an annual capac- 
ity of 600,000 barrels. In July 1971, Floro 
Cement Corp. started operation of its new 
cement plant with an annual capacity of 
2.7 million barrels at Lugait, Misamis Ori- 
ental. An early mechanical failure limited 
production to 38,000 barrels for the year. 
Other cement plants operating, with 1971 
production in million barrels shown in 
parenthesis, were Island Cement Corp. 
(2.5) at Atpolo, Rizal; Republic Cement 
Corp. (2.2) at Norzagaray, Bulacan; For- 
tune Cement Corp. (1.6) at Taysan, Ba- 
tangas; Hi-Cement Corp. (1.5) at Norza- 
garay; Filipinas Cement Corp. (1.5) at 
Teresa, Rizal; Universal Cement Co., Inc. 
(1.4) at Danao, Cebu; Bacnotan Consoli- 
dated Industries, Inc. (1.6) at plants in 
Bacnotan, La Union, and Davao, Min- 
danao; Rizal Cement Co., Inc. (1.2) at 
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Binangonan, Rizal; Mindanao Portland Ce- 
ment Corp (1.0) at Iligan, Lanao; Luzon 
Cement Corp. (0.6) at San Ildefonso, Bu- 
lacan; Pacific Cement Corp. (0.3) in Suri- 
gao del Norte; Northern Cement Corp. 
(2.2) at Sison, Pangasinan; and Philippine 
Portland Cement Co. at Guimaras Island, 
Iloilo. Two plants were reported under 
construction; Midland Cement Corp. (Que- 
zon) at Tanay, Rizal, with 3 million bar- 
rels annual capacity and Continental Ce- 
ment Corp. at Norzagaray, Bulacan, with 
2.6 million barrels annual capacity. 

Exports of cement exceeded $5 million 
in 1971 and therefore became subject to 
the 4-percent export tax set in the Stabili- 
zation Tax Act of 1970. About 14 percent 
of the Philippine cement production was 
exported. Hi-Cement Corp. exported 
702,000 bags of cement to South Vietnam. 
Shipments of 30,000 tons of cement were 
won on a competitive bidding at $14 per 
ton, f.o.b. Manila. The Philippines ex- 
ported 50,000 tons of cement to Saigon and 
20,000 tons to Quinhon between April and 
june. Philippine cement exports to Indo- 
nesia may not continue unless prices are 
reduced from $19 per ton, the quality of 
the bags are improved and shipping delays 
are overcome. Philippine cement bag 
breakage was 10 to 20 percent compared 
with less than 1 percent for Japanese bags. 

Clays.—Clay was produced in small 
quantities for tile, bricks, ceramics, and in- 
dustrial uses in most of the large prov- 
inces. Exports of glazed tiles by Mariwasa 
Manufacturing Corp. to eight countries 
were expected to exceed 66 million pieces 
in 1971 valued at $1 million. Alcantara 
Enterprises Inc. plans to build a refractory 
brick factory at Iligan, Mindanao, with an 
annual capacity of 37,200 tons. A roofing 
tile plant was started in Tiwi, Albay, using 
red clay. 

Feldspar.—Most of the feldspar produc- 
tion came from Pampanga, with smaller 
quantities produced in Bulacan, Ilocos 
Norte, Rizal, and Nueva Ecija. 

Fertilizer Materials.—Atlas Consolidated 
produced 174,418 tons of pyrite flotation 
concentrate in 1971 averaging 46.5 percent 
sulfur that was sold to local fertilizer 
plants. Atlas Fertilizer Corp. operated a 
240-ton-per-day sulfuric acid plant and a 
480-ton-per-day ammonium sulfate plant at 
Sangi Beach near the copper mine in 
Cebu. The plant produced a complete line 
of mixed fertilizers and byproduct gypsum. 


675 


MMIC produced about 62,000 tons of pyr- 
ite concentrate averaging 46.5 percent sul- 
fur as byproduct from its Bagacay copper 
mill in Samar; the pyrite cinders were sold 
to Esso Standard Fertilizer & Chemical Co. 
Inc. Esso operated a 390,000-ton-per-year 
fertilizer plant next to its Bataan Refinery. 
Chemical Industries of the Philippines, 
Inc., was planning to establish a plant in 
Taguig, Rizal, with a production capacity 
of 15,000 tons of sodium tripolyphosphate 
and 16,500 tons of mixed fertilizers per 
year. 

Gem Stones.—Small quantities of Philip- 
pine jade were sent to Bangkok, Thailand, 
for cutting and polishing in 1971. A black 
gem called tektite reported to be a variety 
of billitonite was exported. 

Gypsum.—Output of crude gypsum, 
mined mainly in Batangas, declined. How- 
ever, byproduct gypsum production from 
phosphoric acid and superphosphate ferti- 
lizer operations in Cebu and Bataan in- 
creased. Indigenous gypsum has not been 
adequate to meet the needs of the cement 
industry. In recent years, imports of gyp- 
sum were necessary. 

Lime.—Quicklime was produced in Que- 
zon, Benguet, and Lanao del Norte. Hy- 
drated lime was also produced in Quezon 
and Lanao del Norte. 

Perlite.—Trinity Lodge Mining Corp. 
started operation of its perlite ore process- 
ing plant in San Pedro, Laguna, in mid- 
1971. The company mined perlite near Le- 
gaspi, Albay. 

Quartz.—Most of the quartz was 
produced as silica sand for glassmaking. 
Largest production came from Palawan, 
Rizal, and Bulacan. Smaller quantities 
were produced in the following provinces: 
Benguet, Surigao del Norte, Quezon, Lanao 
del Norte, Papanga, and Bohol. Mariposa 
Mining Co. was mining quartz and silica 
near Cajidiocan on Sibuyan Island, Rom- 
blon, and shipping the white rock called 
"bantilling" to Japan. 

Salt.—Sa.t recovered from 
evaporation in 22 provinces increased, 
however, destructive typhoons brought 
about significant price increases. The largest 
production of salt came from the fol- 
lowing provinces: Bulacan, Occidental 
Mindora, Rizal, Pangasinan, and Cavite. 

Sand and Gravel.—Despite curtailed con- 
struction activities, sand and gravel output 
increased. Although production was wide- 


sea water 
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spread, the largest production occurred in 
Rizal, Bulacan, Pangasinan, Cotabato, 
Bohol, Quezon, Iloilo, Leyte, and Papanga 
Provinces. 

Stone.—Stone was produced in most of 
the larger provinces, mainly for manufac- 
turing portland cement. Small quantities 
of limestone were produced for agricul- 
tural use. Most of the dolomite was mined 
in Cebu, with lesser tonnages produced in 
Palawan and Rizal. Unfinished marble was 
quarried in Bulacan, Tarlac, Davao del 
Norte and Bohol. Good finished marble 
was produced in Oriental Mindoro, Rom- 
blon, Bulacan, and Davao del Norte. Tuff 
production was reported in Rizal. 

Sulfur—When the price of sulfur 
dropped, Benguet Consolidated, suspended 
development of its sulfur deposits 25 miles 
northwest of Dumaguete, Negros Oriental. 
A small quantity of elemental sulfur was 
produced in Cagayan. 

Other Nonmetals.—Diatomite was pro- 
duced in Camarines Norte; talc was pro- 
duced in Occidental Mindoro, Rizal, and 
Zambales; and phosphate rock was mined 
in Bohol and Cebu. 


MINERAL FUELS 


Coal and Coke.—International Metal- 
lurgical Corp. started making metallurgical 
coke briquets from low-grade, low-carbon 
coal from deposits in Cagraray and Batan 
Island in Albay. Coal deposits estimated 
at 27 million tons were expected to last 20 
years at an average yearly output of 
500,000 tons of coke. The Philippines con- 
sumes an estimated 780,000 tons a year of 
coke for its major industries. 

Coal production of 40,024 tons, all from 
Cebu, has been very erratic and generally 
on the downtrend. The market has been 
confined to a few thermal powerplants and 
cement plants. 


Petroleum.—Although 250 or more wells 
have been drilled since 1896, commercially 
exploitable oil has not been found in the 
Philippines. Findings of the 1969 United 
Nations survey have spurred offshore ex- 
ploration near Palawan. A recent Japanese 
survey for the Philippine Government sin- 
gled out the offshore area in the basin 
south of Mindoro and Lamon Bay near 
Batangas as being relatively attractive for 
prospecting. In 1971 the Government ap- 
proved 395,000 hectares of land and 
offshore for exploration in the Cagayan- 


MINERALS YEARBOOK, 1971 


Sulu Island and Sulu Sea area. During 
1971, 34 companies were engaged in petro- 
leum exploration and more than 40 addi- 
tional companies have applied for explora- 
tion concessions. However, only eight 
drilling projects were in progress. 


In March 1971, Oriental Petroleum and 
Minerals Corp. started drilling offshore in 
the northwest Palawan area near Ulugan 
Bay. In June, Republic Resources and De- 
velopment Corp. (Redeco) in a joint ven- 
ture with Philippine Oil Development 
Corp. (Podco) reported an oil discovery in 
its third well at Alegria, Cebu, but the 
Bureau of Mines (Philippines) could not 
confirm it. In April, Pioneer Natural Re- 
sources Exploration Co. in a joint venture 
with China Petroleum Corp. of Taiwan 
began drilling in concessions owned by 
American Asiatic Co. in Bantayan Island 
off the northern coast of Cebu, and later 
started a well near Santa Fe, Cebu. In 
May, Hercules Minerals and Oils, Inc., in 
a joint venture with White Eagle Overseas 
Oil Co. started to drill White Eagle's con- 
cessions on the Bondoc Peninsula in Que- 
zon Province. In February, Pacifica Inc., in 
a joint venture with Acoje Oil Co., began 
drilling a 3,000-foot well on Badian Island 
off the coast of Cebu. The company made 
two additional agreements: (1) with So- 
ciété Nationale des Pétroles d'Acquitaine 
of France for offshore exploration in the 
Visayan Sea, and (2) with Beacon Corp. of 
Kansas for exploration of its concessions in 
Cotabato, which in turn was 15-percent 
owned by Imperial Resources Inc. Fil-Am 
Resources started its first exploration well 
on Maremco Mineral Corp.'s concession 5 
kilometers north of Tacorong, Cotabato. 


In May, Philippine Overseas Drilling 
and Oil Development Co.  (Philodrill) 
started drilling at Tabuk, Kalinga-Apayao. 
Philodrill, along with Sabena Mining 
Corp.; Philex Mining Corp. and Baguio 
Gold Mining Co. entered into an agree- 
ment with Endeavor Oil Co., N.L. of Aus- 
tralia for exploration 40 miles offshore on 
the southwestern edge of the Sulu Sea. 
South Seas Oil and Mineral Exploration 
Development Co., Inc. and San Jose Oil 
Co. were drilling near General Santos, Cot- 
abato. California Asiatic Oil Co. and Tex- 
aco Overseas Petroleum Co. were planning 
offshore exploration in the Palawan and 
Sulu Sea area. The Philippine Government 
accepted Gulf Oil Corp.’s offer to perform 
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offshore seismic surveys starting in June 
and turn over the results at no cost. Mobil 
Oil Corp. made a similar offer, to start in 
late 1971. 


Exports of refinery products totaled 
1,096,177 tons, mainly to Japan, Singapore, 
Hong Kong, Brunei, and Borneo. Petro- 
, leum pitch and coke, gas oil, bunker fuel, 
and fuel oils were the principal oil prod- 
ucts exported. 


All crude petroleum has been imported. 
Imports in 1971 amounted to 8,868,943 
tons, mostly from the following countries, 
with the quantity shown in million tons: 
Iran, 2.2; Kuwait, 2.1; Indonesia, 1.7; Sara- 
wak, 1.5; and Saudi Arabia, 1.2. An addi- 
tional 175,529 tons of refined petroleum 
products were imported. 


Details of combined production from 
four refineries in the Philippines having a 
combined total crude distillation capacity 
of about 180,000 barrels per day is shown 
in table 1. 


The British operated oil firm, Shell 
Philippines, Inc., was expanding produc- 
tion capacity of its refinery in Tabangao, 
Batangas, from 62,000 to 130,000 barrels 
per day. Bataan Refinery Corp. was con- 
tinuing its expansion program to increase 
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capacity of the refinery from 63,000 to 
108,000 barrels per day. 

Filoil Refinery Corp. was seeking ap- 
proval by the Oil Industry Commission 
(OIC) for its plan to sell half of the 62.7 
percent stockholding of Gulf Oil Corp. in 
the company to Filipino investors. Filoil 
made application with the OIC to expand 
its refinery capacity from the present 
28,000 to 100,000 barrels per day. Shell 
Philippines, Inc, Esso Philippines, Inc., 
and Caltex Philippines, Inc. plan to op- 
pose this expansion. 

Caltex signed a long-term contract with 
Philippine Petroleum Corp. (PPC) for the 
supply of “feedstock,” the crude oil raw- 
material for the manufacture of lubricat- 
ing oil base stocks. PPC was constructing a 
lubricating oil refinery in Pililla, Rizal, to 
produce lubricating oil base stocks cur- 
rently imported by the oil companies. The 
feedstock, a residue from the atmospheric 
distillation of medium Arabian crude, will 
be transported by Caltex tankers; unloaded 
at the Caltex refinery in Bauan, Batangas; 
piped to Sucat, Muntinglupa; then barged 
to Pililla. Imports of lubricating oil base 
stocks in 1970 totaled 764,000 barrels. An- 
nual demand was growing at the rate of 
9.7 percent. 
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The Mineral Industry of Poland 


By Bernadette Michalski 


The mineral industry, supported by both 
domestic and imported raw materials, has 
been a significant factor in Polish eco- 
nomic development, contributing signifi- 
cantly to the nation’s mineral consumption 
requirements and affording an avenue to 
foreign currency earnings through exports 
of coal, zinc, copper, and sulfur. In addi- 
tion to exports of marketable minerals and 
mineral products, Poland has developed an 
export market for mineral-related technol- 


ogy with sales of mining and manufactur- 
ing equipment as well as complete 
industrial units. 

In 1971 overall industrial production in- 
creased by 8 percent over that of 1970. Ex- 
panded mineral industry output was 
largely responsible for this increase as the 
minerals industry, which includes process- 
ing through semimanufacture, contributed 
about 30 percent of the value of industrial 
production. 


PRODUCTION 


The Polish statistical office reported sig- 
nificant increases in production of mined 
and electrolytic copper, crude steel, ele- 
mental sulfur, coal, and petroleum prod- 
ucts. Expanded output resulted from in- 
dustrial investment priorities extended to 


those areas where foreign exchange earn- 
ings (or in the case of petroleum products, 
foreign exchange savings) are most advan- 
tageous. 


1 Foreign mineral specialist, Division of Fossil 
Fuels. 
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Table 1.—Poland: Production of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity ! 1969 1970 1971 » 
METALS | 
Aluminum metal, primar /// 96,800 98,800 100,000 
cm metal, primary LL LL LLL LLL LLL 2222222222 22222.222222-.- 420 450 500 
opper 
MUN output, metal content 9... o oou sno LE ee wee 48,300 12,000 99,000 
“Smelter E E AE E ³Ü6AA E AAN AE 88 50,000 65,000 89,000 
Refined including secondarꝶꝶꝶTFFF,muʒ¶dʒũ 54,700 72, 200 92, 700 
Iron and steel: 
Iron ore and concentrate, gross weight thousand tons 2, 822 2, 554 2,078 
Pip ON eec oh ³ AàAAAAddAAddd 8 do „602 6, 846 , 048 
Ferroalloys: 
Blast lurna té 25262 ß ce e es do 133 137 143 
Electric furnace... ............ LLL LLL Lll LLL 22 lll ll .l- do 114 119 133 
%%% o / i ⁰dy;mʒ/ do 11,291 11,795 12,738 
Steel semimanufactures: 
Rolled, excluding pipe..........................-....- do.... 7,655 8,1986 8,722 
/ ³w-w-w.u ĩðx—ÄK ⁰ tiM eee dete ak 0...- 662 12 847 
Lead: 
Mine output, metal content 54, 400 57,200 62,800 
Metal, refined including secondary 50, 700 54, 500 60, 200 
Nickel, mine output, metal content 1, 500 2,000 1, 800 
Silver, mine output, metal content thousand troy ounces. . 165 180 200 
ine: 
Mine output, metal content 170,800 186,800 193,600 
Metal, refined, including secondary) 207,500 209,000 220 ,000 
NONMETALS 
JJ ͥ ²⁰Ä ͥ ͥ Ecc ð a 8 50, 000 50, 000 55, 000 
Cement, hydraulic thousand tons.. 11, 830 12,180 18,082 
Clays, JJ 0 o eor obec ere D sen NA 50,000 e 50,000 
% i ae ³ ad ⁰⁰⁰ kt 8 29, 000 30, 000 30, 000 
Fertilizer materials: 
Crude phosphatic, phosphate rock 2 ccc 2 l.l... 100,000 100,000 100,000 
Manufactured: 
Ni enous: 
ross weigngnt thousand tons 2,941 3,142 3,217 
Nitrogen content.......---------------------.---- do 988 1, 080 1,081 
Phosphatie: 
Gross h ³o ete cee oe do 2, 688 3,142 3,016 
D õ§Üöĩ⁵ẽ! ðʃ ũ ũ : y y 8 do 534 599 706 
Gypsum and anhydrite: 
C... ²˙¹..... ³o¹ -..... ·² m ⁊ð2ꝛ do 810 850 850 
Caleined ⁰õ UA tr au c LED nO RY Sen ed er a do.... 210 265 211 
Lime (quicklime and hydrated lime) ...........................- do.... 2,228 2,988 2,506 
Magnesite, crude è c „„ „„! 45,000 50,000 50,000 
Pyrite: 
Gross weight thousand tons. . 225 225 200 
TM unn ⁵ ee do 88 88 80 
alt: 
)))00G00fG0ſfCͥ⁰ẽ ²¾ . N ORE ⁵ K 8 do 1,166 1,225 1,222 
CG ˙ O.. a eu etie ee A do 1,651 1,679 1,740 
Stone, limestone, crushed and broken 0 7,469 NA NA 
Sulfur: 
Elemental: 
Frasch prese... cuc dE au Sonus do 1,321 e 1,600 e 1,630 
Other native. ;ÄÜ ]ↄ ↄ ↄ ²² ZZ ede ce do 660 e 1,083 e 1,088 
Total. a ę ʃ D.. RI x SP AE do- 1,981 2,683 2,718 
Mü ð /f ⁰w᷑0r d OD ee oe ted do 1,516 1,901 2,252 
Coal MINERAL FUELS AND RELATED MATERIALS 
oal: 
Bituminous c2: c. co don eee oe aa do. 135,010 140,101 145,491 
Lignite and brown____.__-__.----.---_------_------------.-- 0.... 130, 865 32, 766 34,517 
⁰Ü˙é %ͥͤ¹u).%ĩAĩAð ² mm ] 0m AA bd do.... 165,875 172, 867 180, 008 
Coke: 
, ß ee i UE S eL do.... 14,820 15,208 15,504 
hh ³ð uu O... 1,348 1,336 1,329 
NETTE AEE TAAT E A ͤ y ⁰ do.... 16,168 16,544 16,833 
poe ian III ᷣͤ (v ³ K ccu mE 0...- 1,578 1,892 1,945 
* Manufactured: 
nh ĩð2Aqſd EDGE million cubic feet 33, 584 28,615 29,149 
Coke oven gas do.... 202,529 207,331 210,368 
Natural, marketellulul̃ʒ LLL LLL L2 eee do.... 188,503 183,014 190,098 


See footnotes at end of table. 
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Table 1.—Poland: Production of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity ! 1969 1970 1971» 
MINERAL FUELS AND RELATED MATERIALS— Continued 
8 gas liquids, natural gasoline thousand 42-gallon barrels. . 214 226 NA 
DOOR ee ⁰ ee t eins 88 22,000 24,700 15,200 
Pocola: 
Crude: 
As reported..............-...------------- +e thousand tons. 439 424 395 
Converted. ..-------------------- thousand 42-gallon barrels. 8,251 8,146 8,116 
Refinery products 
linsen See eerie shee do.... 12,742 18 ,804 15,827 
Kerosine (pr n including jet fue sz do 953 1,155 55 
Distillate fuel i 2227) E E EA EE S do.... 14,480 16,708 19,568 
Residual fuel oil... ---------------------------------- 0.... 18,626 13,820 15,058 
Lubricating 01... 2 2 see eee di do.... 1,260 2,121 2,380 
GIOHRO. ⁰ͥͥ ⁰⁰¶⁰ð⁰ðͥ 0 es e ee ee do 1202 113 101 
Paran ³o·¹.A AA ³ MÿMꝛↄꝛ . ecu eun Lei do- r 118 126 126 
Bill ⁰⁰⁰ 8 do- 2, 945 3, 325 e 8,500 
Totalt . 23 nclcnlc df ĩð2 8 do.... r46,326 50,667 57,110 
e Estimate. P Preliminary. t Revised. NA Not available. 


1 In addition to the commodities listed, antimony, cobalt, germanium, gold, a variety of crude nonmetallic 


construction ma 


, and carbon black are also produced in Poland, but information is inadequate to make 


reliable estimates of output levels. Poland may also produce alumina in small quantities, but details on such 


an 0 tion, if it exists, are not available. 


otal of listed commodities only, excluding products not reported individually in official sources as well as 


8 fuel and losses. 


TRADE 


Polish overall trade in 1971 was reported 
at $3,874 million? in exports and $4,036 
million in imports. While no details of Po- 
land's 1971 mineral trade were available at 
the time of this writing, Polish sources re- 
port that all fuel and power exports to- 


taled $543 million or about 14 percent of 
total exports, while imports of that com- 
modity group totaled $260 million or 
about 6.5 percent of total imports in 1971. 

? Where necessary, values have been converted 


from Polish zloty (ZL) to U.S. dollars at the 
official exchange rate of ZL1—US$0.25. 
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Table 2.—Poland: Exports of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 
MET ALS 
Cadmium, metal, all forme 278 
Chromium trioxide. ...................- 546 
Copper, metal, unwrought and wire 2,983 
Iron and steel: 
Iron ore and concentrate 2,000 
TIED acce ll dee MEE E 230,009 
Pig iron, including cast iron 464,441 
Ferroalloys__.........------.------ 2,318 
Steel ingots. ....................-.- 140,204 
Semimanufactures. ... thousand tons 1,453 
Lead, ore and concentrates r 7,218 
Zinc: 
Oid — co See tS 1,759 
Metal including alloys, unwrought and 
semimanufactures 108, 892 
Other: 
Nonferrous ores and concentrates, n. e. s 6,357 
Metal, nonferrous, n. e. s.: 
ö;Ü§˙1 e 24, 430 
Semimanufactures 660 
NONMEFT ALS 
Cement... i nacer Oene tend 57,931 
Clays and products: 
Crude: 
Bentonite...........-........- 985 
Refractor c 65, 512 
Products: 
Fire clay manufactures 10,324 
Silica manufactures. ...........- 2,144 
Fertilizer materials: 
Manufactured: 
Nitrogenous..... thousand tons 324 
Gypsum and plasters: 
Gypsum.............-.-....- do.... 506 
Plas ters do 20 
17/ö%§;»¹u ũ dend oe S EN E r 131,845 
Magnesite manufacturee s 344 
Salt excluding brine. ..... thousand tons. . 138 
Stone: 
Gül!!! eee 24,170 
Marble... 222 Soe cci 600 
Pavement stones 22, 330 
Sulfur: 
Elemental !_________- thousand tons 1,451 
Sulfuric acicwcdlſ 14, 986 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black 130 
Coal and briquets: 
Anthracite and bituminous 
thousand tons.. 26,374 
ignita and lignite briquets . do 4,381 
eS een TM Cm POPE RUE 12, 324 
Gas, manufactured coke oven 
million cubic feet. 281 
Natural gas, liquid 14,684 
Petroleum refinery products 
thousand tons 1,695 
Rare gases, argon. 94 


r Revised. NA Not available. 


1970 


222 
501 
18,012 


2,000 
228, 007 
378, 857 


106 , 306 
17 
21,181 
939 
56,682 


905 
63,846 


14,507 
2, 557 


454 


556 
31 
142,811 


26 , 328 


1,775 
126, 123 


Principal destinations, 1970 


U.S.S.R. 206; West Germany 10. 

United States 414; Brazil 26. 

West Germany 7,737; United Kingdom 
4,940; Czechoslovakia 3,067. 


NA. 

East Germany 63, 093; Austria 56,495; 
Switzerland 28, 87 9. 

Japan 221,419; United Kingdom 50,753; 

ulgaria 22,804. 

Italy I. 399; United Kingdom 40. 

All to Italy. 

U.S.S.R. 388; 


110. 
All to West Germany. 
Romania 420; Norway 845; Sweden 331. 


U.S.S.R. 45,208; Czechoslovakia 13,371; 
Italy 8,172. 


NA. 


Austria 11,498; Sweden 8,053. 
Czechoslovakia 866; East Germany 73. 


Italy 28,488; West Germany 22,844. 


Romania 140; Yugoslavia 


All to East Germany 
Hungaty 20,532; Italy 18,926; Austria 


6, 


Finland 2,886; Czechoslovakia 2,085; 
Hungary 1,952. 


Sweden 1,069; Hungary 832. 


Arab Republic of Egypt 129; East Ger- 
many 97; India 80. 


Sweden 204; Denmark 140; Norway 109. 
Finland 22; Hungary 6. 
110,266; Netherlands 


Czechoslovakia 
19,627; Hungary 10,27 5. 

Albania 235; Pakistan 225; Bulgaria 70. 

Czechoslovakia 85; Hungary 88; Sweden 
31; Finland 31. 

Netherlands 7,233; West Germany 419. 

Netherlands 548; Hungary 150. 

West Germany 21,877; Belgium-Luxem- 
bourg 2,614. 


France 266; United Kingdom ae oo 
slovakia 184; West German eae 

West Germany 64,341; U.S.S.R. 20, 517: 
Switzerland 14, 221. 


U.S. S. R. 7,073; Italy 2,807; Denmark 
2,122; Finland 2,598. 

East Germany 9, 928; Czechoslovakia 44. 

i 5 7107; U. S. S. R. 674: Hungary 


All to East Germany. 
East Germany 1, 639; Hungary 205. 


iE ^ Germany 353; Austria 310; Denmark 


1 Source: Sulfur (London), No. 92, January-February, 1971, p. 14. Czechoslovakian figure derived from 


official Czechoslovakian trade returns. 
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Table 3.—Poland: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1969 1970 Principal sources, 1970 
MET ALS 
Aluminum: 
Bauxite and concentrate 96,544 118,081 Hungary 100,497; Guinea 17,584. 
Oxide and hydroxide................ 195,986 213,012 Hungary 155,643; West Germany 4,921. 
Powdered metal. ................... 590 687 Austria 475; United Kingdom 125. 
Bismuth metal including alloys, unwrought. 133 64 United Kingdom 33; France 25. 
Chromium, ore and concentrate 162,461 141,493 U. 15 .S. 75 76,336; Albania 45,361: Cuba 
Copper: 
Ore and concentrate 14,657 ES 
Metal, including alloys, unwrought 
// ------------------- 26,278 21,900 United Kingdom 15,525; U.S.S.R. 3,772. 
Iron and steel: 
Ore and concentrate. thousand onc 11,575 11,843  U.S.S.R. 9,918. 
Scrap MR NC P re 3 95 203 All from U.S.S.R. 
Pig iron including cast iron do 1,221 1,512 U.S.S.R. 1,478. 
Iron powder do.... 4 Sweden 3; U. S.S.R. 2. 
Ferroalloy ss do- 10 20 Bulgaria 7; U.S. S. R. 4; Norway 
Semimanufactures do- 1.321 1,467 U.S.S.R. 815; e 266; East 
Germany 115. 
Lead metal including alloys, unwrought.... 14,904 14,178 Yugoslavia 6,265; U. S. S. R. 3, 901; United 
Kingdom 2, 792. 
5 metal ineluding alloys, all forms 692 701 U.S. S. R. 601; Norway 100. 
anganese: 
Ore and concentrate 893,842 389,388 U.S.S.R. 364,255; United Kingdom 23, 382. 
Oxides. _-------------------------- 3,841 ,621 Morocco 1, 721; U.S.S.R. 1,679. 
Mercury 76-pound flasks. . 664 685 Netherlands 264; United States 142. 
Molybdenum, ore and concentrate 600 282 Canada 132; People’ s Republic of China 
100. 
Tin, metal including alloys, all forms 
long tons 8,925 3,481 United Kingdom 2,899; Malaysia 1,048. 
Titanium oxide 10,245 12,397 United Kingdom 5, 440; Italy 4,070; 
Czechoslovakia 2 ,085. 
Tungsten, ore and concentrate 2,920 3,351 United Ergon: d 2 ,650; People's Republic 
o ina 
Zinc, ore and eoncentrate 83,601 124,084 Ireland 29,587; Iran 19,051; United States 
oi 11,772; Czechoslovakia 11,446. 
er: 
Nonferrous ores and concentrates. _ _ _- 6,013 6,308 United Kingdom 5,985; Cuba 228. 
Nonferrous semimanufactures n. e.s . 20,3826 23,879 U.S.S.R. 10,404; Yugoslavia 8,519; Czech- 
oslovakia 2, 416. 
NONMETALS 
Asbestoseee 1 ee 57,055 64,385 U.S. S. R. 26,825; Canada 15,405; United 
Kingdom 11 317. 
BaHiB o Ä—2½: 8 17,145 25,876 Belgium-Luxembourg 16,405; People's Re- 
ublic of China 4,434. 
er 640,496 311,456 U.S. S. R. 298,091; Austria 12. 
Clays and products: 
rude: 
Benton ite 5, 409 7,425 Italy 3,981; Yugoslavia 3, 462. 
Fuller's ear tn 6, 527 11,547 Czechoslovakia 5,946; Yugoslavia 4,160. 
Kaolin (china clay) ): 91,071 113,503 Czechoslovakia 47, 653; United Kingdom 
26,214; U. S. S. R. 16,260. 
Refractory clays and burnt slate.. 21, 462 20,799 U.S. 8. R. 9,494; East Germany 5, 062; 
United Kingdom 4,882. 
Products: 
Fire clay manufactures. ......... 2,830 1,453 West Germany 1,116; East Germany 167. 
Silica manufactures. ............ 8,896 12,960 U.S. S. R. 12,030; West Germany 830. 
CEIyoOl6 oo iueccoc AE 8,598 2,041 U.S.S.R.1 ,590; East Germany 220. 
Dient 8 1. 500 2, 024 United States 937; Belgium- Luxembourg 
Feldsp ae kk 18,028 18,415 Norway 8,411; Finland 8,881; Canada 628. 
Fertilizer materials: 
Crude: 
Phosphatic, apatite concentrate 
thousand tons 596 662 U.S. S. R. 662. 
Manufactured: 
Phosphat ic do.... 11,365 1,531 Morocco 971; Tunisia 406. 
otassi cc do- 1,897 2,215 East Germany 1,083; U.S.S.R. 965. 
Fluorsp ar 27,518 23. 130 East Germany 10,380; People's Republic 
of China 10,023. 
Graphite, natural... ...... 2.22 222... 10,661 11,620 Austria 6 494; U. S. S. R. 3,671; People’s 
Republic of China 813. 
Magnesite: 
,. oi d ce c 186,819 206,163 North Korea 104,258; Czechoslovakia 
76,794; Yugoslavia 22, ,688. 
Bricks. 223i md is 23,627 17,218 Austria 6,918; Czechoslovakia 6,775; 


See footnotes at end of table. 
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Table 3.—Poland: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 
NONMETALS—Continued 
Mici ERES 1,189 1,508 India 1,490. 
| 221^ MORE ⅛ mA ꝛ . Bets 18,259 89,441 All from U.S. S. R. 
Stone, dimension, marble 1,396 4,064 Italy 1,887; U.S.S.R. 1,023; Albania 1,018. 
7C·˙Üö ]7¾˙,¾e A md 8 23,220 21,116 North Korea 7,977; Austria 6,697; Czecho- 
slovakia 2,684. 
MINERAL FUELS AND RELATED MATERIALS 
Coal and briquets: 
Anthracite and bituminous coal 
. thousand tons 1,113 1,130 U.S.S.R. 831; East Germany 293. 
Lignite and lignite briquets. . do 301 310 East Germany. 
Gas, hydrocarbon: 
Natural million cubic feet.. 35, 096 35,399 All from U.S. S. R. 
Manufactured do- 126 143 All from East Germany. 
Petroleum: 
Crude thousand tons 6,510 7,011 All from U.S.S.R. 
Refinery products do.... 2,397 2,417 U.S.S.R. 1,572; Romania 298; Italy 160; 
Albania 96. 
r Revised. 


COMMODITY REVIEW 


METALS 


Aluminum.—Refineries at Skawina and 
Konin operated near capacity, yielding a 
record output of 100,000 tons of primary 
aluminum in 1971. By yearend construc- 
tion on the Konin aluminum rolling mill 
was nearing completion. The mill is sched- 
uled to enter production in 1972 at 
40,000-ton annual capacity. 


Copper.—Poland's largest electrolytic 
copper refinery, the  60,000-ton-capacity 
Legnitca plant was operated at capacity 
during the year supplying the bulk of Po- 
land's electrolytic copper output. Poland's 
second major copper refining facility, the 
Glogow smelter and refinery, entered pro- 
duction by mid-1971, raising the nation's 
total refining capacity to over 100,000 
tons. Earlier reports indicated that Po- 
land's second major copper refinery was 
onstream in 1970; however, as the Glogow 
smelter and refinery covers processing from 
ore enrichment to electrolysis, it is proba- 
ble that several processing units were in 
operation in 1970, but that the electrolytic 
plan did not enter production until mid- 
1971. Initial capacity of the Glogow refin- 
ery is reported at 40,000 tons of electroly- 
tic copper. By 1975, the close of the 
current 5-year plan, the Glogow refinery 
capacity will be doubled to 80,000 tons an- 
nually. A third major copper refinery of 
40,000-ton annual capacity is scheduled for 
construction in 1974, bringing Poland's 
total copper refining capacity to more than 
180,000 tons by 1975. 


Iron and Steel.—Pig iron and crude steel 
production maintained a significant growth 
pattern, increasing outputs over those of 
1970 by 3 percent and 8 percent, respec- 
tively. The installation of larger capacity 
furnaces, often replacing obsolete units, was 
the major factor in expanded output. Dur- 
ing 1971 a 2- by 200-cubic-meter tandem 
furnace and a third oxygen converter were 
installed at the Lenin iron and steel plant 
at Nowa Huta. This plant is Poland's larg- 
est iron and steel complex, accounting for 
approximately 40 percent of the nation's 
crude steel output in 1971. Three addi- 
tional electric arc furnaces were installed 
during the year at the Warsaw steel plant. 
Investments in the iron and steel industry 
are planned at $12.5 billion during the 
1971-75 period. A large part of the invest- 
ment allotment will be spent on construc- 
tion of a new iron and steel complex at 
Zabkowice-Losien in Upper Silesia. De- 
signed and constructed with Soviet assist- 
ance, the complex will include two blast 
furnaces of 3,200-cubic-meter capacity and 
3 oxygen converters of 350-ton capacity. 
The plant is scheduled to enter into pro- 
duction by 1976 with 3.5-million-ton an- 
nual capacity for pig iron production, a 
4.5-million-ton crude steel capacity, and a 
4-million-ton capacity for semimanufacture 
steel products. 


3 Current reports refer only to Legnitca and 
Glogow operations in lower Silesia; however, 
10,000 to 12,000 tons of electrolytic copper have 
been produced at the Szopienice zinc plant in 
upper Silesia, and there has been no indication 
that this operation was phased out. 
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Total construction costs for the Zabkow- 
ice-Losien plant are estimated at $6.25 bil- 
lion and equipment cost is estimated at an 
additional $3.75 billion. Additional furnace 
unit installations in Poland's existing iron 
and steel plants and construction of the 
Zabkowice-Losien plan will hopefully 
bring Poland’s steel output to a proposed 
22 million tons annually by 1980. 

Lead and Zinc.—Ore production was es- 
timated at 5 million tons in 1971. Domes- 
tic production is supplemented by imports 
of zinc ores and concentrates that were re- 
fined at the Szopienice and the  Boleslaw 
electrolytic zinc plant, the Silesia Gob re- 
tort zinc plant, and at the Miasteczko Slas- 
kie Imperial smelting plant. Electrolytic 
zinc constituted about one-half of Poland's 
total zinc production in 1971, or about 
105,000 tons. Zinc metal exports were val- 
ued at an estimated $35 million in 1971. 
While self-sufficient in zinc metal produc- 
tion, domestic refineries satisfy only 80 per- 
cent of Poland's lead requirements. The 
remainder is covered by imports from Yu- 
goslavia, the U.S.S.R., and North Korea. 


NONMETALS 


Cement.—Domestic consumption require- 
ments for cement are anticipated to in- 
crease by a million tons per year during 
the current 5-year plan. Most of the do- 
mestic cement requirement will be covered 
by construction of additional cement 
plants. By 1975 at least five additional 
plants will be operative. Construction of 
the Kujawy cement plant in Bydgoszcz 
Province and the Nowiny II in Kielce 
Province was near completion by yearend. 
The Warta cement plant of l-million-ton 
capacity is scheduled for operation by 
1973. In 1974 a 1.7-million-ton-capacity ce- 
ment plant wil] enter production in Malo- 
goszcz in Kielce Province. A l-million-ton- 
capacity cement plant is scheduled for 
production in 1975 in Strzelce Opolskie in 
Opole Province, bringing Poland's cement 
plants to a total of 27. By 1975 Poland an- 
ticipates cement production at 18 million 
tons; however, consumption requirements 
throughout the development period would 
necessitate the import of 500, 000 to 
1,000,000 tons per year. 

Sulfur.—The bulk of Poland’s native 
sulfur production was recovered by the 
Frasch process from the Grzybów mine in 
Kielce and the Jeziorko mine in Rzeszów. 
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Remaining sulfur production is obtained 
from the Machow open pit operations 
which yielded an estimated 3.5 million 
tons of sulfur ore in 1971. 

Most of the elemental sulfur, 2.1 million 
tons was exported in 1971. New storage 
and handling facilities at the port of 
Gdañsk were completed early in 1971 to 
facilitate exports of ground and liquid sul- 
fur. In January the Norwegian tanker M. 
S. Norvest initiated a shuttle schedule be- 
tween Gdañsk and Rotterdam on a 9-day 
basis. Exports to Western markets in 1971 
were estimated at 1.5 million tons of sul- 
fur. 


MINERAL FUELS 


Coal.—Bituminous coal production in 
1971 totaled a record 145.5 million tons, 
exceeding the extraction plan by 1.3 mil- 
lion tons. Although mine development ac- 
tivity was well underway during the year 
and at least one new mine, the Borynia, 
was opened by December, production 
growth is largely attributable to increased 
labor productivity. Coal output per worker 
per day increased by 3.9 percent compared 
with the 1970 figure. 

Mine development of the Rybnik basin 
continued. Development activities at the 
Zofiowka mine will increase daily output 
of coking coal from its present level of 
2,500 tons per day to 12,000 tons per day 
by 1975. Development work on the 
Pniowek mine continued throughout 1971. 
The mine is scheduled to open by 1975 at 
15,000-ton-per-day capacity. 

Of the total bituminous coal production 
in 1971, about 60 percent was consumed 
by industrial and power units, 16 percent 
by households and the remaining 24 per- 
cent was exported. 

Natural Gas.—Natural gas accounted for 
approximately 5 percent of energy con- 
sumption in 1971. Domestic production of 
more than 190 billion cubic feet is supple- 
mented by imports from the Soviet Union 
totaling 40 billion cubic feet in 1971. Pro- 
duction by 1975 is expected to reach 425 
billion cubic feet, supplemented by 70 bil- 
lion cubic feet of natural gas imported 
from the U.S.S.R. 

Petroleum.—Refinery throughput for 
1971 was estimated at more than 60 mil- 
lion barrels. About 95 percent of the crude 
was imported from the U.S.S.R. via the 
Friendship pipeline. The remaining 5 per- 
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cent was obtained from domestic produc- 
tion. In addition, Poland imported about 
18 million barrels of petroleum products. 

In an attempt to keep refinery output in 
line with the nation's growing demands for 
petroleum products, the Polish Govern- 
ment has announced plans for construction 
of two new refineries, each with an initial 
capacity of 60,000 barrels per day and final 
capacity of 120,000 barrels per day, and 
the expansion of its largest refinery, the 
Plock complex, to 240,000 barrels per day 
by 1980. New refinery construction will re- 
portedly be undertaken near Gdaíisk and 
in Silesia. Construction of both refineries 
wil be under Soviet contract; however, 
throughput for at least one refinery will 
be supplied by oil from the Middle East. 
British Petroleum Ltd. entered into a con- 
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tract to supply 60,000 barrels per day of 
Middle East crude to the Gdafisk refinery 
for a 10-year period beginning 19741975. 

By close of 1971, the Plock petroleum 
complex capacity was expanded from 
120,000 barrels per day to 180,000 barrels 
per day. In mid 1971, the Polish Govern- 
ment purchased a license from Universal 
Oil Products for a catalytic cracking proc- 
ess for production of high-octane gasoline 
at Plock. Initial application was made in 
1970, but action was delayed pending im- 
proved economic relations between U.S. 
and Poland. Production at Poland’s second 
largest refinery, the 12,000-barrel-per-day 
Cziechowice Refinery, was disrupted by a 
fire in June. The refinery operated at 
two-thirds capacity for 3 months until 
fire damaged facilities were restored. 


The Mineral Industry of Portugal 


By Frank L. Fisher 


The Portuguese mineral industry contin- 
ued its general upward trend in produc- 
tion, consumption, and trade in 1971 as 
the country maintained its place among 
the nations of Europe. The emphasis in 
development of mineral resources was cen- 
tered on offshore exploration with several 
foreign countries cooperating with the 
Government of Portugal in research and 
development of the mineral resources in 
this area. The Sines Peninsula, south of 
Lisbon was one of the focal points with 
planned development of a deepwater port, 
and construction of a petroleum refinery 
and a large petrochemical complex, all 
with a total estimated cost of $1.2 billion. 2 
The refinery is scheduled to have an ini- 
tial capacity of 6 million tons per year 
and its associated petrochemical plant at a 
capacity of 200,000 tons of ethylene per 
year. In 1971 there were ten companies di- 
rectly associated with metals and minerals. 
Six of these companies were located in Lis- 


bon. 

The Junta de Energia Nuclear is study- 
ing nuclear-powered electric generation to 
meet its future energy needs. The first 
Portuguese nuclear power plant is sched- 
uled for 1979. 

The Portuguese Government published 
the long awaited Industrial Development 
Law that encourages foreign investment on 
a selective basis by using such criteria as 
technology, location, level of capital partic- 
ipation, and local resource utilization. The 
new law forms the basis for a comprehen- 
sive industrial policy and is intended to 
stimulate growth by removing licensing re- 
quirements for new firms in many fields, 
allowing tax holidays and other incentives 
for new businesses and providing financial 
support for selected projects. Another gov- 
ernment initiative was the creation of an 
investment advisory service to provide for- 
eign and domestic firms with information 
on industrial development opportunities. 


PRODUCTION 


Available data on output of mineral 
commodities in 1971 are given in table 1. 
In the metals sector, production gains were 
reported for copper, gold, tin, titanium, 
and zinc. Among the nonmetals, output of 
barite, cement, diatomite, gypsum, pyrite, 
sand and gravel, and stone increased, 


Table 1.—Portugal: 


whereas clays, sulfur, and talc decreased. 
Petroleum refinery output increased over 
that of 1970. 


1 Physical scientist, Division of Ferrous Metals. 

? Where necessary, values have been converted 
from Portugal Escudo (Esc) to U.S. dollars at 
the rate of PE's 28.75 = US$1.00. 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


METALS 


Antimony, mine output, metal content 
Arsenic, white k 
Beryl concentrate, gross weighgnt 
Columbite-tantalite concentrates, gross weight 


See footnotes at end of table 


1969 1970 1971 » 
88 HIC 1 dia 25 
n —— eee 247 190 186 
Sei Sic E EE 29 14 15 
FFC r 6 4 11 
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See footnotes at end of table. 
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Table 1.—Portugal: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1969 1970 1971 v 
METALS—Continued 
Copper: 
Mine output, metal content: 
In ecupreous pie 8,825 3,311 3,328 
In other ore and concentrate 180 357 586 
In precipitate cee ce Se ne wee So é 69 54 43 
Total ie oe ee Ae ee ees Lr 4,074 8,722 8,957 
á oo refined, primary cule woe ewe eee beeen ees 8,690 4,006 4,500 
o 
Mine output, metal content troy ounces.. 716,333 11,992 13,696 
T aa e RE 8 do.... 18,101 13, 085 NA 
Iron and steel: 
Iron ore and concentrate: 
Hematite and magnetite thousand tons 107 72 51 
Manganiferounn s do 56 54 48 
rr ãĩĩ ³ ³ ⁰ A 8 do 168 126 99 
J ͥ Tͥcßf0ſſſ yd ⁰⁰⁰ 8 do r 936 308 261 
Ferroalloys (all from electric furnaces): 
Ferromanganese.__._......------------------ +2 ee 1,623 1,170 4.151 
FP 2n a Fe dy rng ah eee 8,714 5,932 : 
FerrotungstennnnnsSsSLsSsnsssd 222.222..22... 374 307 278 
77; ³W˙⅛dꝗddñ ͥ D DL . Ire 10,711 7,409 4,424 
Steel, h.. i Se ba ei ee thousand tons 38 371 840 
Steel semimanufacturee ss do 324 356 349 
Mine output, metal content᷑t᷑̃ ldi 1, 802 1, 558 1,383 
%%% ũͥ˖ ũ ô0 r ee oy. e LL 1,129 572 1,200 
Manganese ore and concentrate, gross weight.._........-.--...-.--..-- 6,928 5,526 4,784 
yea ore and concentrate, metal content 55 2c = 
ilver: 
Mine output, metal content troy ounces.. 7 384,426 279, 808 262, 510 
m Metal including secondary................-.-.-.... 2.2.2... do.... 319,096 260,085 
in: 
Mine output, metal content long tons.. 489 428 546 
Metal ies la tvi n ae gin eS a EUR do.... 501 886 416 
Titanium (ilmenite concentrate), gross weight. ------------------------ 206 238 890 
Tungsten, mine output, metal content__________-___-_-_____ eee 1,331 1,475 1,344 
Uranium oxide (U 30s) produced J wç0ꝗoÜ'%/à ³ ⁰⁰y 8 95 9 95 
Zinc, mine output, metal eontenBgetẽ᷑ d 1,091 1, 606 2, 046 
NONMETALS 
Anda Nle oo Se . , eee ee n n cs 190 181 
55 ( PETER ᷑⅛;: k x ea 208 202 127 
Uigié- EN KREFELD 108 1,080 1,150 
Cement, Fr ⅛ĩᷣͤK ĩͤ 8 thousand tons 72,0985 2, 347 2, 458 
ays: 
r . fd Lis idi. 44, 830 53,023 44,950 
Other cuc anuli Ll mm! 8 66,146 64,900 60,920 
DiatóMmite aac he ee uU eL et Bhd nas et, 2,805 3,195 4,671 
e eek ee . A EU ME 24,079 80,809 18,771 
Fertilizer materials, manufactured: 
Nitrogenous, gross weight thousand tons r 570 588 NA 
Phosphatic, gross weiggn!lt do r 473 453 NA 
Mixed and unspecifi eee do r 198 211 NA 
/)ĩ·Ü r na er on ie i ĩͤ— LLL do 11,241 1,252 NA 
Gypsum and anhydrite.... 222222 cca LLL LL LLL eee do.... 95 115 178 
Lime (quick lime and hydrated lime). do.... 199 211 e 220 
Lithium minerals, lepidolit᷑ e NA NA 750 
th ⁰ ³ͥ aed ee ea uu sper ot ea r 1,667 1. 935 e 2,000 
Pyrite and pyrrhotite (including cupreous): 
Gross weight... . 2222222 c ccc eee thousand tons 531 476 559 
sá Sl ᷣ hh ea i do.... r 285 218 249 
alt: 
pial EE ORAT ag tree ce tt ee do.... 166 194 2835 
oU tre PD TERY ĩð ⁵ↄV 8 0...- 142 207 e 200 
Sand and Bd gravel: 
GPIAVOl.: e oe ³ A Le i Ed do.... 48 94 96 
STT oTo AANA E E EA AEA E A ee NC Oe eC EON ne RE 0 — 964 1,401 2, 560 
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Table 1.—Portugal: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1969 1970 1971 » 
NONMETALS—Continued 
Stone 
Calcareous 
Dolomite... ---------------------- thousand tons 8 23 
Limestone, marl and calcite...........................- 0...- 8,354 4,974 6,288 
Marble: mee A deese ĩð— ten E do.... 20 283 229 
Other: 
BB:; et ⁰ ¹w ee eee do 45 23 62 
!. ³⅛ vy y 0...- 7 48 54 
C. eee 0...- 17 19 19 
C E UT ͤ ee do 1,965 2,101 1,654 
Grace le ee he cies aree deus 988 120 29 2 
e ß . p eL do- 23 23 39 
PF VEY boise eee bee •.AA . ROS a do- 59 11 100 
QUARE. Lc eee oe een Sec 8 983 101 144 158 
E6¶õõĩ·ðÜi. ꝛ˙·¹w - ⁊ aces do 190 283 116 
SandstoggggeWeeeeeeeeeeeeee ek ue eee iem nc 5 1 1 
Schisb- ou oet . ß 8 0...- 10 82 69 
Sr. rta i eL ima cou 160 165 300 
BÜB. ec Esc ð t eM thee Usk thousand tons 56 82 44 
iI ee ee Seema ee ht. dues 898 4 8 8 
Sulfur, elemental including calcined___________.__._.-_--------_------- 8,839 8,148 2,824 
d | NERONE ³˙¹1 ]. CENDRR DEPUTATO 1,200 1,807 1,275 
Boi MINERAL FUELS AND RELATED MATERIALS 
oal: 
Antarane E AEE A ˙ Z A EAE AINE thousand tons. . r 417 271 253 
öÜ ið˙ ae he to hak AR ee tee 8 do.... 8 eus 2 
Fuel briquets. AIL grados a sen ⁰%»“§ͥ SC ed do. o = 
Gas, manufacture million cubic feet. 4,081 NA NA 
Petroleum refinery products: 
W es ⁵ A thousand 42-gallon barrels r 1,853 4,420 4,556 
DOU CG) õõĩ§˙Owũ11r¹Ü¹ ee ada Lo chr 8 0 TTIE 488 1,464 1,688 
% ——.o ym he mc ( 8 do.... 1,604 1,550 1,248 
Distillate fuel oil do.... 3,245 5,573 6,251 
Ri Desc lux. ee wh iL do 4,116 8,258 9,757 
0 ù ù Ü˙¹i. -d ͤ⁰ꝙ⁰⁰ wr v yt do- e 84 563 
)))) ³ðhſ/0)ſ0ò⁰⁰ ⁵ V 8 do.... 12,463 2, 744 3, 525 
Refinery fuel and losses do.... 1,735 3,377 1,959 
17; hs Sie ll rM ͥ K do.... 15,504 27,470 29, 537 
e Estimate. P Preliminary. r Revised. NA Not available. 


TRADE 


Portugal and Japan concluded a new 
trade agreement in which the Japanese 
will give reduced tariff rates to Portuguese 
imports. The agreement on tariff rates is 
very selective and excludes gasoline, crude 
oil, and coal during its 10-year term. The 
major Portuguese imports from the United 
States were iron and steel, semimanufac- 


tures, and coke. ports by value. 


Total imports in 1971 were up 12 per- 
cent over those of 1970 and exports in- 
creased 9 percent resulting in an overall 
trade deficit for 1971 of $617 million com- 
pared with $499 million in 1970. Iron and 
steel products and petroleum products 
were among the largest categories of im- 


Table 2.—Portugal: Exports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1969 1970 Principal destinations, 1970 
METALS 
Aluminum metal, including alloys, 
all form r 306 141 Angola 67; Mozambique 44. 

Arsenic trioxide, pentoxide and acids 126 140 Argentina 45; Greece 41; Spain 29. 
Beryl ore and concentrate 59 14 All to United States. 
Copper: 

Ore and concentrate 20 T 

Metal including alloys, all forms 1,553 1,571 iut rn no Italy 341; United 

ta 


See foototes at end of table. 
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Table 2.—Portugal: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS Continued 
Gold metal.............- troy ounces... 
Iron and steel: 
Ore and concentrate, including 


Pig iron, ferroalloys, and 
similar materials 


Steel, primary forms. ......... 
imanufactures: 
Bars, rods, angles, shapes, 


sheets 


Tubes, pipes, and fittings... 


Castings and forgings, 
rough................-. 
Lead: 
Ore and concentrate 
Oxide8--. 352 ------------ 


Metal including alloys, all forms 
Magnesium metal, including alloys. .... 
Manganese ore and concentrate 
Nee metal including alloys, all 
Platinum-group metals and silver: 

Platinum metal, including alloys 

troy ounces. . 


Waste and sweepings 1. do.... 
Silver, worked and partly worked.do.... 


Tin metal including alloys, all forms 
long tons 


Tungsten ore and concentrate 


Zinc: 
Ore and concentrate 
Oxid EMEN io a 
Metal including alloys, all forms 
Other: 
Ore and concentrate, molybdenum, 
titanium, vanadium and 


Ash and residues containing non- 
ferrous metals 


Clays and products (including all 
refractory brick): 


Nonrefractory...............- 


Diamond: 
Gem, not set or strung 
value, thousands. . 
Industrial... ..............- do.... 


See foototes at end of table 


1969 


235 


4,980 
56 


14,945 
r 9,337 
r 15,859 


15,375 
r 2,740 


35 
13,375 
12,851 


r 1,989 


3,500 
89 


368 

9 
9,260 
41 


202 , 009 


4,274,535 


1,590 


1970 


56 


9,174 
1 


5,989 
6,907 
9,519 


7,088 
6,156 


56 
3,232 
12,040 


6,510 


1,356,387 


317 


1,325 
2,044 


4,639 


17,673 


$45,438 
$1,378 


Principal destinations, 1970 


United States 49. 


All to West Germany. 
All to Cape Verde. 


Italy 5,200; Netherlands 267. 


West Germany 2,956; United Kingdom 
1,868; Turkey 836. 
Angola 9,176. 


ur. oar 3 T Mozambique 751; 


United Kingdom 2,758; Angola 1,783; 
Guinea 869. 

Angola 37. 

Grosce 1,190; Italy 751; Mozambique 


599. 
Angola 3,823; Mozambique 3, 764; 
pain 962. 


Sweden 969; United Kingdom 600. 


France 1,951; West Germany 680. 

Angola 26; Mozambique 24; Republic 
of South Africa 20. 

Angola 195. 

All to United States. 

All to Norway. 


Netherlands 31; United Kingdom 16. 


United Kingdom 3,503; West Germany 
2,118; France 

Belgium-Luxembourg 1,308,726; 
United Kingdom 47, 661. 

posl 156; Angola 90; West Germany 


Angola 41; Mozambique 33; Nether- 
lands 15. 

United Kingdom 1,020; Netherlands 
860; West Germany 245. 


West Germany 2,287; France 1,310. 


Mozambique 56; Angola 55. 
Italy 170; Turkey 141; Japan 43. 


All to United States. 
Belgium-Luxembourg 554. 

United States 170. 

Guinea 22,601; Cape Verde 15,548; 


Angola 5, 470. 
Angola 59. 


Netherlands 1,120. 
Italy 1,281; Spain 546. 


aad 3,307; Angola 753; Indonesia 

0. 

Mozambique 5,774; United Kingdom 
2,189; Spain 1,957. 


All to United Kingdom. 
Do. 
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Table 2.—Portugal: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 


NONMETALS— Continued 


Diatomite and other infusorial earths. . . 238 120 Netherlands 60; Angola 29. 


Feldspar, leucite, nepheline, eta 13,338 9,779 United Kingdom 4,167; Italy 3,089; 
West Germany 1,123. 
Fertilizer materials, natural and 
manufactur 
Nitrogenous. .............-...-..- 15,694 71,765 Spain 24,470; Mozambique 17,916. 
Phosphatic 44, 868 96,259 Brazil 58,961; Nigeria 15,748. 


Pott! enim ĩ aC 928 1,814 Angola 1,054; São Tomé and 
Principe 512. 


Other, including mixed 18,432 34,309 Angola 16,890; Mozambique 5,061. 
Gypsum and plasters__________-______- 239 238 Mozambique 108; Angola 62. 
111 p ee 2, 789 1,859 Mozambique 719; Spain 416; S&o 
Tomé and Principe 280. 
Mica, crude, including splittings and 
waste- onum oe he a ek 1,424 852 Enron Kingdom 317; West Germany 
b. 
Pigments, mineral: 
Natural crude_____________.____-- 103 68 Angola 30; Guinea 24. 
Iron oxides, processed 56 80 Morem oque 88; Guinea 18; Cape 
erde 11. 
Pyrite (gross weight) 250,690 228,499 Belgium-Luxembourg 184,334; Den- 
mark 44,161; West Germany 4. 
e ee ees 244 4,981 United Kingdom 4,250; Denmark 500. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Marble and other 
calcareous 111, 186 115,826 Italy 56,178; West Germany 22, 552; 
Belgium- Luxembourg 12, 518. 
Slate- ˙ LA 7,918 5,685 West Germany 1,764; Belgium- 
Luxembourg 1, 586; Denmark 1,083. 
Granite and other 52,611 78,100 West Germany 44, 459; Denmark 
21,176; United Kingdom 4,342. 
Worked 
SA 7,932 4,723 Belgium- Luxembourg 1 d West 
Germany 840; France 8 
Paving and flags tone 115,562 101,318 West Germany 48, 488; 8 20, 584; 
Denmark 12, 7 56. 
Marble and other 20, 845 19,634 United States 5, 765; i 3,482; 
West Germany 2, 605 
Gravel and crushed rock_______-__- 2,607 3,789 W 1.899; Gibraltar 965 
reece 
Quartz and quartz ite 65,009 114,245 17 7 D ,812; Norway 42,521; France 
Sand, not metal bearing 17,882 22,918 Gibraltar 18,244; Italy 3,100; Spain 
Sodium compounds 714 2,095 1 1,183; Mozambique 422; 
Republic of South Africa 300. 
Sulfur, elemental, all forme 780 260 Angola 237; Australia 10. 
Tale and steatite__._...__-___________- 34 72 Angola 57; ‘Mozambique 12. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural.......... 10 186 Cape Verde 170: Angola 10. 
Coal and coke, including briquets 143 626 Angola 530; United Kingdom 13. 
Petroleum refinery products: 
Bunker deliveries: 
Distillate fuel oil 
thousand 42-gallon barrels. . 32 41 
Residual fuel oil... do 110 404 
Gasoline do... 26 34 $ Foreign Flag vessels and aircraft. 
Jet fuel do 205 525 
Lubricants... ......... do... 5 9 
Gasoline (including natural) do.... r 93 363 United Kingdom 104; Guinea 108; 
Netherlands 80. 
Kerosine and jet fuel do.... r 783 1,013 United Kingdom 543; Netherlands 
231; Demark 212. 
Distillate fuel oil. do.... r 100 654 Netherlands 282; Guinea 147; United 
Kingdom 126. 
Residual fuel oil............ do... 107 1,494 United Kingdom 653; Italy 421; Cape 
Verde 177. 
Lubricants. ..............- do r 85 146 South Africa 55; Angola 27; 
Mozambique 27. 
5 petroleum gas do- 11 13 Guinea 6. 
eee So ³˙ A Occo 8 5 Guinea 5. 
OUAl cance ccs sew see do.... 1,515 4,701 
r Revised. 


1 Including silver. 


699 MINERALS YEARBOOK, 1971 
Table 3.—Portugal: Imports of mineral commodities 
(Metric tons unless otherwise specified) ; 
Commodity 1969 1970 Principal sources, 1970 
METALS 
Aluminum: 


Bauxite and concentrate 
Oxide and hydroxide................ 
Metal including alloys: 
Scrap 
Unwrought............-..-.-.-- 


Semimanufactures 
Chromium: 


Oxide and hydrox ide 
Copper metal including alloys: 


Master alloy ss 
Semimanufaceture s 


Gold metal, unworked or partly worked 
thousand troy ounces. . 


Iron and steel: 

Ore and concentrate, including 
roas pyrite 

Metal: 
Scra 
Pig iron, ferroalloys, and similar 
materials 
Steel, primary form 


Semimanufactures: 
Bars, rods, angles, shapes, 
sections.._______-_---.------ 


Universals, plates and sheets: 
Heavy, medium, and light 

plates and sheets, un- 
coated 


Tinned plates and sheets 


Other coated plates and 
sheets 


Hoop and strip 


Rails and accessories 


Tubes, pipes, and fittings........ 


Castings and forgings, rough..... 
Lead: 
G;; = ee woe 
Metal, including alloys: 
Scrap 


f&áctureS... oorr cue 


Manganese: 
Ore and concentrate 
Oxido: uio . 8 
Mercur 76-pound flasks. . 
Molybdenum metal including alloys, all 
Torms ose cue cuins kilograms. - 


Nickel metal including alloys, all forms 
Platinum-group metals and silver, 
including alloys: 
Platinum group 
thousand troy ounces.. 


See footnote at end of table. 


610 
1,543 


35 
802 


9,855 


120 
684 
1,348 
3,999 
88 
8,087 


659 


148 ,375 
5,101 


5, 968 
r 9,166 


89,891 


144,840 
62,472 


22, 487 
35,516 
8.437 
9,291 
16,484 
r 1,411 
28 

69 


1,916 
59 
1,619 
11,658 
187 
119 
873 


1,949 
5,838 


86 
8,297 


963 


194,691 
9, 553 


11,730 
115,507 


62,749 


146,571 
41,352 


13,171 
26,917 
4,772 
13,930 
16,100 
1,170 
11 


West Germany 958; France 626. 


United Kingdom 31; Canada 17. 

United States 665; United Kingdom 460; 
Canada 292. 

Austria 2,492; West Germany 1,639; 
Switzerland 1 350. 


All from Republic of South Africa. 
West Germany 75; United Kingdom 29. 


Canada 118; Ireland 82; Portuguese 
Guinea 50; Singapore 50. 


Zambia 1,798; Angola 150. 

Sanaan a 2 686; Belgium-Luxembourg 

United Kingdom 78. 

United Kingdom 3,919; France 1,267; 
Italy 1,239. 


Begum Luxembourg 816; United 
States 135. 


Angola 158,173; Spain 33,661. 
NA. 


West Germany 2,530; Canada 2,152. 
Japan 55,261; United States 29, 775; 
Belgium-Luxembourg 7,982. 


United Kingdom 18,100; France 12,160; 
West Germany 10,547. 


West Germany 43,283; Belgium- 
Luxembourg 32, 992. 
i 14, 662; West Germany 


Belgium-Luxembourg 7,553; United 
Kingdom 1,657. 

Belgium-Luxembourg 14,442; France 
2,627; United Kingdom 2,511 

Belgium-Luxembourg 1,279; West 
Germany 1,233; France 1,146. 

United Kingdom 4,790; Belgium-Luxem- 
bourg 1,826; West Germany 1,585. 

West Germany 1,619; France 2, 27 1; 
United Kingdom 1, ,939. 

United Kingdom 694. 


All from United Kingdom. 

Gibraltar 35; Guinea 25. 

Mexico 4,666; United Kingdom 2,980. 

United States 1. 

Brazil 779; Japan 80. 

United Kingdom 31; France 20; Belgium- 
Luxembourg 18. 

Spain 702; Mexico 148. 

West Germany 100; Netherlands 100; 


United Kingdom 100. 
United Kingdom 190; West Germany 108. 


United Kingdom 2,862; United States 
809; France 770. 
United Kingdom 594; West Germany 256. 
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Table 3.—Portugal: 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 
METALS—Continued 

Tin: 

Oxides.................- g tons 

Metal including alloys, all forms 

lcs 

Titanium: 

Rutile concentrate 

GG % A 88 
Zinc: 

õö§ê—1m 8 


Semimanufactures 

Other ores and concentrates: 
Of titanium (except rutile), vanadium 
and zirconiu m 


Unspecified nonferrous. s 


NONMETALS 


Abrasives, natural, n.e.s.: 
Pumice, emery, natural corundum. .- _-_ 


Dust and powder of precious and 
semiprecious stones (includes 
diamond)............- kilograms. . 

Grinding and polishing wheels and 


Clays and products (including all 
refractory brick): 
Crude, n.e.s.: 
Benton ite 


Products: 
Refractory (including nonclay 
BRICKS) cons ce ee equum 


Nonrefractory.... ..........-.-- 

Cryolite and chiolite. .................-- 
Diamond, except powder and dust: 

Gem, not set or strung....... carats. . 


Industrial. ................-- do.... 
Unspecified........ thousand carats.. 
Diatomite and other infusorial earths. ..... 


Feldspar, leucite, nepheline etc. .......... 


Fertilizer materials: 
Crude: 
Nitrogenou s 
Phosphatic.. Oc. 
Manufactured: 


Eh 
2 


55 natural. AAA 
jg Deum and plasters. _-__-------------- 
1 %%öüõãöͤõͤͥ ( .ké 
Mica, crude and worked 
Pigments, mineral: 
Natural crude 
Iron oxides processed 
Salt and brine......... 2. - 2. ----.- 


See footnotes at end of table. 


1969 


12 
119 
116 

3,554 
233 
113 

8,055 
652 


380 
15 


657 


4,030 


808 ,078 


1,860 


r 13, 476 


32, 625 


r 43,113 


145 
21, 448 
442 
153 


80 
1,698 
1,060 


1970 


118 
10,403 


751 


699 
34 


654 


21 


332 
6,509 


241 


8,911 
4,024 


4,632 


4,505 
4,965 


4,981 
2,156 

70 
3,825 
2,546 
3,249 
1,468 


248,864 


4,600 
13,334 


Principal sources, 1970 


United Kingdom 32. 
Italy 100; Finland 50. 


Australia 406; United Kingdom 26. 
Finland 1,766; United Kingdom 1,037; 
West Germany 782 


West Germany 102; United Kingdom 56; 
Sweden 43. 


Canada 101; West Germany 10. 

France 2,388; Canada 2,385; United 
Kingdom 1,307. 

West Germany 523. 


iu dne 632; United Kingdom 39; Spain 
United Kingdom 33. 


Italy 347; Netherlands 184; United 
States 70. 


United Kingdom 23. 


United Kingdom 99; West Germany 74. 
Canada 3,727; Republic of South 
Africa i, 573. 
West Germany 214. 
Sweden 2,084; France 808. 
France 2,897; Belgium-Luxembourg 878. 


Italy 1,358; United States 1,295; West 
Germany 873. 

United Kingdom 3,749; Spain 400. 

United Kingdom 2,784; Spain 935; 
France 589. 


Spain 1,434; West Germany 1,006; 
Austria 659. 

Spain 1,563. 

All from Denmark. 


Belgium-Luxembourg 2,914; Israel 395; 
United Kingdom 319. 


All from Angola. 

oe States 1,292; Italy 662; Denmark 
415. 

Spain 910; United Kingdom 296; West 
Germany 143. 


Morocco 245,699. 


Netherlands 1,870; France 1,586; West 
Germany 7 46. 
Belgium-Luxembourg 10,744; France 


Spain 35,083. 

Belgium-Luxembourg 12,666; United 
Kingdom 10,508; West Germany 9,276. 

Norway 51; West Germany 49. 

Morocco 21, 830. 

Netherlands 811; Austria 226. 

Norway 140; United Kingdom 44. 


France 17; Belgium-Luxembourg 6. 
West Germany 656; Spain 580. 
Angola 1,696; Cape Verde 1,350. 
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1971 


Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 
NONMETALS— Continued 
Stone, sand and gravel: 
Dimension stone, crude and worked... 1,142 
Dolomite, chiefly refractory grade. Nue 3,783 
Flint and crushed rock.............. 926 
Quartz and quartzite 165 
Sand excluding metal bearing 2,500 
Sulfur: 
Elemental, all form 27,282 
Sulfur dioxide... ........... . 289 
Sulfuric acid 46 
Talc, steatite, soapstone, pyrophyllite 2,667 
Other nonmetals, crude, n. e. s 12,538 


MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural............ 1,167 


Carbon black 6,247 
Coal, all grades ineluding briquets 

thousand tons 341 
Coke and semicokaa do.... 346 


Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels 16,672 


Refinery products: 


Gasoline do.... 2,348 
Kerosine and jet fuel do r 232 
Distillate fuel oil._______- do.... 72,931 

Residual fuel oil.......... do 72,139 
Lubricants. |... .........- do r 428 

Other o nemo do.... r 457 

Total. oct 8 do 78,530 

Mineral tar and other coal-, petroleum-, 

or gas-derived crude chemicals 12, 664 


r Revised. NA Not available. 


1970 Principal sources, 1970 


633 United Kingdom 611. 

Italy 2,131; Spain 1,504. 

787 Belgium-Luxembourg 670. 

Spain 58; Sweden 50. 

Belgium-Luxembourg 2,548; Netherlands 
2,384; Spain 286. 


24,066 France 18,755; Finland 3,540; West 
Germany 1, 7 71. 
561 Spain 251; West Germany 172. 
47 Haly 15; Netherlands 13; West Germany 


3,978 France 1,550; Finland 745; Italy 336. 
11,793 Cape Verde 11 ,204; West Germany 327. 


Spain 763; Netherlands 111; Belgium- 
Luxembourg 82. 

Spain 4,726; West Germany 1,514; 
United States 294. 


481 Poland 252; Spain 126. 
258 West Germany 104; United States 55; 
United Kingdom 28. 


1,012 
7,306 


Iraq 14,550; Bahrain 5,856; Saudi 


27,148 
Arabia 4,798 


399 Netherlands Antilles 163; Spain 130. 
289 Netherlands Antilles 186; Italy 56; 


Spain 30. 
2,046 Netherlands 548; Spain 476; Iran 401. 
1,226 Netherlands 402; ozambique $93; 


United Kingd om 143. 
492 United Kingdom 278; Netherlands 102. 
514 Spain 199; N etherlands Antilles 86; 
Mozambique 44, 


4,966 


13,517 Netherlands 6,419; United Kingdom 


1,688; Spain 1,559. 


COMMODITY REVIEW 


METALS 


Copper.—The Canadian Mining Co., 
Sciminex, obtained an option to conduct a 
diamond drilling program on the Inter- 
mine copper property in southern Portu- 
gal. Intermine is a mineralized copper- 
bearing zone approximately 1,000 meters 
long, which has been worked periodically 
since ancient Roman times. Desseminated 
chalcopyrite was found through about 40 
feet at a depth of approximately 350 feet 
in one conspicuous geochemical anomaly.3 


Iron Ore.— The domestic iron ore indus- 
try supplied approximately 100,000 tons of 
ore in 1971, which averaged about 50 per- 
cent iron content. One pellet plant was 
operating during the year, and a second 


was in the planning stage. The operating 
plant, that of Minacorvo Ltda. at Torre de 
Moncorvo, has a capacity of 2 million me- 
tric tons of 65 percent iron pellets per 
year. Siderurgia Nacional Sarl at Seixal 
planned a pelletizing plant with initial ca- 
pacity of 2 million metric tons per year, to 
be fully operational by 1975. Eventually 
capacity is to be increased to 5 million 
metric tons per year. 

Tungsten and Tin.—Beralt Tin and 
Wolfram Ltd. continued its expansion pro- 
gram for production of tin and tungsten 
concentrates. Developed ore reserves are 
sufficient for a 3- to 4-year production at a 
rate of 1,800 to 2,200 tons of concentrate 


3 onn Miner. Sciminex Drilling ODDEt in 
Portugal. V. 57, No. 37. Dec. 2, 1971. p. 15. 
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per year. The company reportedly experi- 
enced difficulties in maintaining an ade- 
quate labor force to support increased 
mechanization. Beralt also developed the 
Ribeira tin-tungsten mine for production 
of about 600 tons of concentrate per year. 

Other Metals.—Minas de Terramonte 
Ltda. mined and milled 90,255 metric tons 
of ore, assaying 1.94 percent lead, 2.07 per- 
cent zinc, and 3.3 ounces of silver per 
ton.4 

The Government granted the Portuguese 
company, Companhia União Fabril Sarl 
(CUF) with Sociedade Mineira de San- 
tiago, a concession to prospect for pyrite in 
a zone that extends across the Lower Alen- 
tyo and the Iberian Peninsula into Spain. 
CUF made a preliminary estimate of 20 
million tons of copper, lead, and zinc ore 
in the area and began studying the possi- 
bility of extracting the metals from pyrites 
in the form of mineral concentrates. 

The planned Sines industrial complex 
will have metallurgical and chemical 
plants for treating 1 million tons per year 
of pyrite ore. 


NONMETALS 


Production of nonmetals showed a 
mixed trend in 1971. Barite, cement, dia- 
tomite, pyrite, and salt production showed 
gains in quantities produced. Lower pro- 
duction was recorded for asbestos, clays, 
feldspar, sulfur, and talc. 

Cement.—Cia. Industrial do Cimento do 
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Sul started construction of a cement plant 
in southern Portugal with an annual ca- 
pacity of 300,000 tons. The company also 
contracted to build a cement plant at 
Loule near Faro with a daily capacity of 
1,100 tons. Both plants are scheduled for 
completion in 1973. 


MINERAL FUELS 


Petroleum.—Petroleum is normally im- 
ported. Consumption is increasing at a rate 
in excess of 7 percent per year, which has 
been an important factor in accelerating a 
systematic search for probable oil and nat- 
ural gas deposits on land and also on the 
Continental Shelf. The Portuguese Govern- 
ment has made claim to all water and 
mineral rights within 12 miles from shore. 
The Leixos petroleum refinery is planning 
to increase its capacity from 250,000 to 
500,000 barrels per day. 

Approximately one-third of the domestic 
market is supplied by Sociedade Anónima 
Concessionária da Refinacáo de Petróleos 
em Portugal (SACOR). This company is 
owned one-third by the Government and 
the remainder by foreign and domestic 
private interests. Production of coal, distil- 
late fuel oil, and gasoline increased in pro- 
duction during the year. Production of 
kerosine decreased and residual fuel oil ex- 
perienced an upward trend. 


ii World Mining. V. 7, No. 7, June 25, 1971, p. 
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The Mineral Industry of Romania 


By Joseph B. Huvos ! 


In 1971 Romania's most important min- 
eral products were crude oil, bauxite, alu- 
minum, iron ore, iron and steel, cement, 
barite, pyrites and salt; of these only crude 
oil, with 0.58 percent of the world's total 
production, had any importance by world 
production standards. Some of the more 
important mineral industry facilities that 
were under construction or went onstream 
during the year were new mines for re- 
covering complex nonferrous sulfide ores at 
Moldova Nouă, and Lesul Ursului; coal 
mines at Paroseni, Barbateni, Livizeni, and 
Lupoaia; and the open pit lignite mines at 
Betergea, Girla, and Tismana. In the iron 
and steel industry, the cold-rolling mill, at 
the iron and steel combine in Galati went 
onstream, new sections of the steel mills of 
Resita, Galati, Hunedoara, and the steel 
pipe mill at Roman were also commis- 
sioned. Ammonia and urea capacities were 
opened at Turnu-Mägurele, as was the 


phosphoric acid fertilizer materials unit at 
Návodari. Nitrogen fertilizer plants were 
opened at Slobozia and Piatra Neamt.? 


In the electric energy producing indus- 
try, 978 megawatts of generating capacity 
went onstream, including the Iron Gates, 
Deva, and Palas-Constanta plants. Work 
continued on the Lotru hydroelectric 
power project and the thermal power 
plants at Rovinari and Brail&. 


Romania’s supply-demand balance for 
the more important minerals remained un- 
changed in 1971. In 1970, by world trade 
standards, only the export of about 5.3 
million tons of petroleum products was 
significant. 


Twenty-seven percent of Romania’s total 
commodity trade was with the U.S. S. R.; 
trade with all East European countries 
(including the U.S.S.R.) amounted to 51.0 
percent of total trade. 


PRODUCTION 


In 1971, production of all Romanian in- 
dustries was valued at 3342 billion lei.3 
This was a 12.6-percent increase over 1970 
figures and corresponded to a 102.2-percent 
plan fulfillment. 

During 1971, the main growth figures in 
the minerals and related industries were as 
follows: 


Percent 
Industry sector of 

growth 
Electric and thermal energy E 5 
Ferrous metallurgy, including mining 7.6 
Nonferrous metallurgy, including mining. . 6.3 
Chemical industr --- 15.2 
Building materials 10.8 


Significant increases were registered in 


the production of fertilizers, electric power, 
aluminum and its alloys, gasoline, alloyed 
and rolled steel, and natural gas. 


In 1971, the minerals industry profited 
from the industry-wide high level of in- 
vestment, which amounted to 42 billion lei 
and 516 million lei for completing unfin- 
ished 1970 projects. 


1 Foreign mineral specialist, Division of Fossil 


Fuels. 
2 Scînteia, (Bucharest). Communicat . . . Inde- 
plinirea planului . . . 1971. (Announcement... 


1971 industrial production 
.). V. 41, No. 9046, Feb. 2, 


on results of the 
plan's fulfillment 
1972, p. 1. 

3 Values have not been converted from Ro- 
manian currency units (Lei) to U.S. dollars, 
owing to the wide variation between the official 
exchange rate Lei 6=US$1.00 and those actually 
used for some trarisactions. 
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Table 1.—Romania: Production of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 1969 1970 1971 » 
METALS 
Aluminum: 
Bauz ß ß dece ee e 50,000 304, 300 » 305, 000 
11 a i muc D ME E M MI ĩ ͤ Lu 170,000 210,000 210,000 
Ingo (including h/ AAA dc pU e 89,650 101,283 » 110, 100 
Bimnute.. ⁵ ²ꝛẽb ẽ ¼ ꝗ q :::: 8 80 80 80 
E ũꝰ ˙n ).. ⁵ ↄÄ/½ſſꝙVVd ⁵ðVsç4 ö T 8 60 80 80 
Copper: 
Mine output, metal content, recoverable cee r12,700 713,000 14,200 
Sh ³w. ³ uid SQQ A LE e ea ite r 10,000 710,000 11,000 
p . ß ae e troy ounces... 60,000 60 ,000 60 ,000 
Iron and steel: 
e a to She oe ee eee eet tee thousand tons. . 2,999 3, 206 3,467 
Pig iron and blast furnace ferroalloy s 0.... 173,477 4,210 4, 382 
Electric furnace ferro alloy do 8 1 
Crude steel... 2.5 uere ͤ·⸗ͥ ¶õ ͥ ⁰ ꝙ»ü:r 8 do- 5, 540 6,517 6,808 
Iron and steel semimanufactures: 
Castings and forgings, finished. ........................ do- 494 524 NA 
Pipes and tubes do 756 767 825 
m Rolled products. ..............--.-......... Ll L.L l2... do 3,816 4,504 4,768 
ad: 
Mine output, metal content, recoverable e 40, 000 38,000 38,000 
Smelter ecg Be eee at ſy 8 35 ,000 36, 000 86, 000 
Manganese ore: 
h ArTkAſſhſſſſſſyhſſſhhſhſhyhſyhhhſſhſBꝙh hh!!! cae 127,000 » 127, 000 e 127,000 
Manganese content —— 28,000 28,000 28,000 
2 mine output, metal eont ent thousand troy ounces.. 800 800 1,000 
inc: 
Mine output, metal content, recoverable o 80,000 89,800 89,800 
Sek ðO Gua ES crue 80,000 89, 800 39, 800 
NONMETALS 
, ß a Se I Le cu ee ER LE EE 100,000 116,500 116,000 
Cement, hydraule. —...2..222-222z2222 2-222025 d Eee thousand tons 7,515 ,127 8,528 
Bentonite Diao ID D A ELI tL ĩðV2 EE cd Ue LE 120,000 120,000 120,000 
K aoln or . ͥͥ ³ꝛ˙ ¼ſ ] ⁰⁰ydd y DE LEE EE 50, 000 50, 000 50, „000 
Fertilizer materials, manufactured: 
Nitrogenous, nitrogen content... ee .. 498,686 646,917 826 , 886 
Phosphatic, phosphorus pentoxide content 221 ,418 244,176 244,664 
fl.... : ⁊ y CRM 15, 000 15, 000 15, 000 
Graphite: lo. uso S cc a eee ß NE N 6,019 - 
hoo: E E ANEA A AOA INA ͤ w ͤ V eS thousand tons 1,918 2,011 2,251 
ih ³ðVWÜA aaa do 360 807 e 840 
Sulfur een ð ð 8 do 140 346 360 
Pi!!! ß M I do.... 1 2, 725 2,862 2,948 
So egi acid (monohydrate) -_.....-----...-----.-------------- do- 838 994 1,047 
)q)n((;b dd T—¼ IS ate e 50, 000 56, 728 e 57,000 
MINERAL FUELS AND RELATED MATERIALS 
Carbon e y E RE DLE 56 , 482 72,474 74, 634 
Coal: 
Run-of-mine: 
Anthracite and bituminou s thousand tons 7,584 8,087 8,505 
e d a do- 700 70 654 
Dignite- 2.2 «²“Ww]² -. öwuEßn mn eee ee 8 do.... 10,918 14,044 13,792 
Total sess ˙ ... ]7r]7i¾nüͥ ð ¼“- K K ELLE et do.... 19,152 22, 835 22,951 
Washed (produced from above): 
For ur and semicoke production.....................- do- 1,176 1,306 1,329 
ERIN E EEES rae D EL LP E NEL M E do... 10,451 13,461 13, 187 
Other runi E J)); 8 do- 5,349 5,7 6, 085 
Ci oY Sei eee eo A do.... 16,976 20,531 20,601 
Coke, mel ð eee e eue fue do 11,070 1,070 e 1,070 
"Manufactured____.._.__.-..-.------_--------- million cubic feet.. 16, 432 18,434 18,953 
Natural: 
Associati. oe ß Ca eee ee do.... 177,814 178,691 189 ,074 
Nonassociated. ............ 2222 22 2L LLL ellc lll ll. do.... 665,750 705, 266 754,494 
Ä ˙⁰˙1V ]]... ⁵ do.... 848,064 883,957 948 , 568 
Petroleum 
Crude: 
ohhh thousand tons.. 13, 246 13,377 13 , 793 
Convertel ooo thousand 42-gallon barrels.. 101,067 102, 067 102 479 


See footnotes at end of table 
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Table 1.—Romania: Production of selected mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity ! 1969 1970 1971 v 
MINERAL FUELS AND RELATED MATERIALS Continued 
Petroleum— (Continued) 
Refinery products: 

Gasoline... ---------------------- thousand 42-gallon barrels.. 22,268 29,681 25, 645 
e fd ß tm LE do- „777 7,510 2, 866 
Distillate fuel olill“,.ç. 2. 2. 222 22 222-22 LLL Ll. do 34,265 37 , 666 39,866 
Residual fuel ollIlIllllll 22222222222 LLL LLL Lll lll do.... 26,072 28,298 29,111 
Fl ⁰⁰ ³ EE do- 4,186 4,242 4,200 
! ⁰¹-.u vr y y La i wee do- 3,066 3,254 3,424 
Petroleum COKG 2o. uie e ³ð d 8 do- 440 407 e 400 
Liquefied petroleum gas------------------------------- do 2,158 2,401 2,587 
TOU occ ist ͥͥͥͥͥͥͥͥ ¹5·iꝛ ² . rm do.... 100,232 107, 459 112, 599 

e Estimate. P Preliminary. r Revised. NA Not available. 


! In addition to the commodities listed, antimony, asbestos, feldspar, gypsum, and mica as well as a variety 
of Ades „ materials are produced, but information is inadequate to make reliable estimates of 
output leve 


TRADE 


In 1970, the reference year for this chap- 
ter's trade tables, Romania's exports of all 
goods was valued at 11,104.9 million lei, 
with imports at 11,760.8 million lei. In 
1971 exports increased by 13.5 percent to 


Romania did not publish trade figures 
by country showing major commodities 
traded, but only the total value of goods. 
In 1970, on the basis of total trade value, 
Romania's principal trading partners were 


12,600 million lei. In 1970, trade by major as follows: 
commodity groups was as follows: Percent 
xag. TE total 
LLON 0 
lei total Country trade 
SSC we eens ceces Ie Re edu d 27.00 
Exports: 
Production equipment. ))) en i la Re etes eee e 
Fuels, minerals and metals. 2,536.7 22.8: Wast Germany er m T 5.80 
Petroleum products 733.8 6.6 Ital JJC aac s gaa 5.39 
Chemicals, fertilizers and France 4.84 
rubber 118.4 7.0 United Kingdom.......................- 3.94 
lias mung materialas 785.4 7.1 Poland 3.88 
Sia oe c c e ceesesce . 
Production equipment 4,655.1 39.6 : ; à 
Freis, E and metals. 3,662.5 81.1 Trade with Communist countries was 
emicals, fertilizers an zn; ; 
VVV 788.3 6.7 11.654. million lei or 51.0 percent of Ro- 
Building materials 181.2 1.5  mania's total trade. 


Table 2.—Romania: Exports of selected mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 
MET 
Aluminum and alloys: 
f 5e bees dae eL LUE 8,072 2,307 West Germany 2,226; France 81. 
Unwrought and semimanufactures.... 37,614 24,095 "United Kingdom 8,528; Yugoslavia 
4,472; West Germany 3,793. 
Copper and alloys, unwrought and 
semimanufactureSs?ç 2,986 3,086 All to West Germany. 
Iron and steel: 
%%% ͤ .. A 8 252 em 
Pig iron and ferroalloys. ............ 88,972 5,878 Japan 5,003; France 200. 
Primary forms 2 r 44,800 181,900 Italy 37,600; West Germany 36,500; 
France 32, 700; Lebanon 28, 600. 
Semimanufactures: ? 3 
ars, rods, angles, shapes, 
sections 15,267 106, 378 re 19 Pu West Germany 29,475; 
ta 
Plates and sheets 368,779 385,592 U.S.S. R. 217 400; West Germany 62,6138; 


France 47, 381. 
See footnotes at end of table. 
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Table 2.—Romania: Exports of selected mineral commodities 1—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 
METALS—Continued 
Iron and steel—Continued 
Steel—Continued 
Semimanufactures—Continued 
Hoop and strip— 16,114 11,087 All to Yugoslavi 
WII: 633s ese ,216 5,297 3 5,002; Italy 295. 
Pipes, tubes, and fittings. ... 189, ,884 287, 552 Mo .R. 172,000; Poland 33,888; West 
ermany 
Castings and forgings. .....- 2,53 5,943 Poland 3,136; d ed Germany 2,807. 
Tr ud 653,768 751,799 
Lead: 
Gi ³ð bece nudus oe 888 All to Italy. 
Metal and alloys, unwrought and 
semimanufacturees 3,112 2,852 Italy 1,133; West Germany 877; 
nmark 460. 
Manganese ore 4___...-_.....-.--------- 48 ,100 28,900 Belgium-Luxembourg 8,455. 
Platinum-group metals, all forms 
value, thousands. . $540 s 
Silver: 
Waste and sweepings. ........- do.... $1,044 $2,085 Italy $1,788; France $347. 
Metal, crude and worked do $2,874 t West Germany $1,599; France $968. 
Zinc, metal and alloys, unwrought and 
semimanufactures 5,780 2,709 iren 1,069; United Kingdom 795; 
rae 
Other, nonferrous scrap, n. es 2,810 16 All to Italy. 
NONMETALS 
Barié.. e ecu a de 29, 700 42,900 All to U.S. S. R. 
Cement thousand tons 1,182 1,200 Yugoslavia 314; Spain 32. 
Clays and products: 
Crude, bleaching r 2,581 1,441 All to Poland. 
Products, nonrefractory // 1,399 24, ,896 All to Yugoslavia. 
Fertilizer materials, manufactured: 
Nitrogenous. ..............-......- 156,926 179,819 r. 886: Spain 36,977; Greece 
Phospha tic 2,460 1,484 All to West Germ 
|» c. ME DP - 15,916 Italy 9,488; Spain n 891 Belgium- 
` Luxembourg 54 542. 
Pyrite, unroas ted 48,335 40,816 All to West German any. 
% ð³¹ A dE 524, 700 603,700 Yugoslavia 90,009; Greece 50, 185. 
Sodium and potassium compounds, n. e. s.: 
Caustic sodaa 30, 896 50,447 U.S. S. R. 49,300; Yugoslavia 1,147. 
oda . ð ͤ r 57,915 94,819 U.S. S. R. 76 000; Yugoslavia 15 951: 
Israel 2 868. 
Stone, sand and gravel: 
Dimension stone, worked 12,889 21,700 All to West Germany. 
Others sees mea 88 9,734 10,480 West Germany 8 891: Japan 1,188; 
Israel 461. 
/)öööͥĩ cis c m ALL 1,051 1,248 All to Poland. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt, natural. 1,486 15,535 All to Yugoslavia. 
Carbon black *........................- 29,400 84,800 Italy 978; Israel 747. 
Coal briquets............---...------..- 600 as 
Gas, natural and manufactures 
million cubic feet . 7,063 7,066 Mainly to Gree 
Peat and briquets. ....................- 4,448 3; ,642 Austria 1,830; ; Italy 1,812. 
Petroleum: 
Crude thousand 42-gallon barrels.. ia 13 All to Austria. 
Refinery Le 
asoline. ..............- do- 7,247 5,956 West Germany 1,269; France 687. 
Kerosine...............- do- 1, 562 702 Yugoslavia 174. 
Distillate fuel oil. do... 16,114 19,010 West Germany 8,600; France 2,518. 
idual fuel oil— do...- 324 10,201 United States 2,751; Italy 1,208; Finland 
Lubrieants --.-------- do- 2, 658 2,444 Yugoslavia 78. 
Mineral jelly and waz do 148 150 Italy 26; r Finland 17; Yugoslavia 15. 
Nonlubricating oil, n.e.8...do....- 7 2 All to Yugoslavia. 
Petroleum coke. ......... do...- 296 971 NA. 
! do — 37,351 38,836 
Crude chemicals from coal, gas and oil , 
distillat ion 14,999 11,889 West Germany 5, 518; Yugoslavia 8,616; 
Israel 1,765. 
r Revised. NA Not available. 


! Compiled from official export statistics of Romania and import statistics of selected trading partners. 
? Includes data from World 'Trade in Steel, 1969 and 1970 editions, United Nations, New York; and 1969 
and 1970 editions of Statistical Office of the United Nations. Supplement to the World Trade Annual, Walker 


and Company, New York, 1971 and 1972. 


3 Includes official trade data from Poland and U.S.S.R. 


* From official Romanian export statistics. 
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Table 3.—Romania: Imports of selected mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 
METALS 
Aluminum: 
Bauxite m ————MÉS 165,218 158,863 All from Yugoslavia. 
Alumina. NT 4,032 21,517 Greece 19,285; West Germany 2,067. 
Metal including alloys: Unwrought 
and semimanufactures 9,685 12,002 Italy 5,461; U.S.S.R. 3,818; West 
Germany 1,534. 
Chromium, chromite...................- 4,200 EA 
Copper including alloys: Unwrought and 
semimanufacturee sss 15, 661 18,028 U.S. S. R. 5,923; West Germany 4, 164; 
Italy 2,690. 
Iron and steel: 
Iron ore . thousand tons. . 5,389 6,268 U.S. S. R. 4, 245. 
Pig iron, sponge iron, powder and shot 
do- 518 500 Mainly from U.S. S. R. 
3 J do 90 102 U.S. S. R. 78. 
Primary forms 33 do- 322 263 U.S.S.R. 252; Japan 10. 
Semimanufactures: ? 
Bars, rods, angles, shapes, 
Sections. .........- do.... 97 195 U.S.S.R. 112; Poland 47; Yugoslavia 9. 
Plates and sheets do.... 467 477 YERE 130; Japan 104; Poland 68; 
ance 39. 
Hoop and strip do.... 28 50 West Germany 16; Poland 12; United 
. . Kingdom 5. 
irm and 5 73 65 Yugoslavia 32; Poland 20; U.S. S. R. 13. 
JJ RS r 16 15 West Germany 9; Belgium-Luxembourg 2. 
Pipes, tubes and ütüngs 
do- 67 82 us Germany 41; France 10; Italy 8; 
Totale os do.... r 748 884 
Lead oxides...........................- 458 1,124 All from Austria. 
Manganese oxides 626 731 All from Japan. 
Mercur 76-pound flasks.. 2,814 638 Spain 493; Italy 58. 
Nickel including alloys: Unwrought and 
semimanufactures 363 247 Sweden 92; France 79; West Germany 40. 
Platinum- group metals: Unwrought and 
semimanufactures... value, thousands 3816 $490 Italy $393; Austria $66. 
Silver, unwrought and semimanufactures 
do 3139 $189 France $140; United Kingdom $31. 
Tin, including alloys, unwrought and 
semimanufactures. .. ...... long tons.. 1,201 904 United Kingdom 892. 
Titanium oxides.......................- 1,142 2,954 Italy 2,028; United Kingdom 974; 
; France 322. 
2 unessen metal, all form 3 5 All from France. 
nc: 
Power (blue dust) 940 1,181 Italy 923; Belgium-Luxembourg 190. 
Oxides. .........................-- 116 535 Poland 420; United Kingdom 115. 
Metal, including alloys, all forms 1,367 1,288 All from Bulgaria. 
NONMETALS 
Asbestoss 14,571 19,287 U.S. S. R. 16,300; Canada 2,987. 
Barite and witherite. ..................- 2,980 256 All from United States. 
Borates, natural, erud e 3,50 da 
CC;·Ü sulco c ee a Le 656 All from United Kingdom. 
Clays and products: 
Crude n. es 9,384 19,586 Greece 10,594; United Kingdom 8,099. 
Products: 
Refractor/ 45,532 27,552 Yugoslavia 18,934; Austria 4,680. 
Nonrefractory..............-..- 19 174 All from Italy. 
CG olie‚e‚e oa Ue ee le 500 535 All from U.S.S.R. 
Diamond 
Gem value, thousands. . E $71 All from United Kingdom. 
Industrial. .................- do- 348 $158 Belgium-Luxembourg $111; France $35. 
Feldspar and fluorspar. - ---------------- 3,067 694 All from Italy. 
Fertilizer 5 
Nitrogenous, nitrogen content? 2 8,900 700 NA. 
ur tic: Apatite concentrate, 
s content .. 308,700 317,000 Mainly from U. S. S. R. 
Pot ie K:0 equivalent ....... 33, 700 29,900 NA. 
1777 —  ————— 96 e 
agnes ite... ius 3,284 All from Yugoslavia. 
„ ooo ce tees 1 19 Switzerland 9; Austria 6. 
Pigments, mineral: Iron oxide 337 663 West Germany 524; United Kingdom 139. 
ne: 
en 22.224 5 Cue tme 552 m 
Quartz and quartzite - 831 435 All from West Germany. 


See footnotes at end of table. 
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Table 3.—Romania: Imports of selected mineral commodities 1—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 
NON METALS Continued 
Sulfur, elemental (including colloidal). .... 10,849 11,355 U.S.S.R. 6,003; Greece 3,810; West 
Germany 1,542. 
MR Sd e lec o oL ALI EET 67, 2 40,189  U.S.S.R. 30,200; Bulgaria 9,989. 
J.. ³oWQWA3A³AA;; Ae Lol 8 Ss 
Other crude nonmetals.................- eus 875 Netherlands 585; Japan 290. 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black 220 307 All from prance 
0 thousand tons 633 728 U.S.S.R. 4 
;; ³ hh mu 886. do.... 172,307 1,822 U.S. S. R. 841 United States 353; Poland 
201: Italy 121. 
Petroleum refinery products: 
Lubricants..............--.- do- 9 5 West Germany 3. 
Other produetss do- 29 81 West Germany 45; Yugoslavia 22; 
United States 14. 
ee possibly including crude 
Mn TUE do- 21 15 All from Poland. 
Crude homal from coal, gas, or oil P 
distillation... ----------------------- 189 182 All from West Germany. 
r Revised. NA Not available. 


! Compiled from official import statistics of Romania and from export statistics of selected trading partners. 


? Data from official Romanian import statistics 


3 Data from statistics of World Trade in Steel, 1969 and 1970 editions, United Nations, New York; and the 
1969 and 1970 editions of: Statistical office of the United Nations, Supplement to the World Trade Annual, 


Walker and Company, New York, 1971 and 1972. 


* Not reported in Soviet export Statistics on a comparable basis. 
Sources: Official trade returns of Bulgaria, Poland, Romania and U.S.S.R., and as indicated in footnote 3. 


COMMODITY REVIEW 


METALS 


Aluminum.—In 1971, Romanian primary 
aluminum and aluminum alloy production 
reached 110,100 metric tons, 8.7 percent 
greater than in 1970, and exceeded the 
1971 production plan by 2.6 percent. 

In 1971, Romania imported 40,000 tons 
of bauxite, a fraction of all bauxite im- 
ported from Senj, on the Dalmatian penin- 
sula in Yugoslavia. 

A new bauxite mine was undergoing de- 
velopment near Arad, in the eastern part 
of Romania; production is to start in 1972 
with a capacity of 100,000 metric tons of 
bauxite per year.“ 

Work continued at Tulcea, near the 
Danube delta, on a second alumina plant, 
which will have a capacity of 250,000 met- 
ric tons per year. The plant, the second 
largest in Romania, is expected to start 
operating in 1973. 

By 1975, capacity of the Slatina alumi- 
num smelter, the only one in Romania, is 
scheduled to reach 200,000 metric tons per 
year according to the 1971-75 5-year plan. 


Copper.—In 1971 smelter copper produc- 
tion increased an estimated 1,000 tons, in 
accordance with current 5-year plan goals, 
which require an increase in smelter cop- 
per output of 36 percent by 1975, com- 


pared with 1970 figures. This would corre- 
spond to a 60 percent increased goal for 


copper ore mined, also by 1975, the end of 


the fourth 5-year plan.5 

Romania, an importer of copper, contin- 
ued its efforts for undertaking joint enter- 
prises with countries having rich copper 
deposits. Romania signed a mineral explo- 
ration agreement with the Industrial De- 
velopment and Renovation Organization of 
Tehran, Iran for metals exploration, in 
particular copper in the southeastern part 
of that country.6 

A Romanian mission for geological pros- 
pecting was sent to the Central African 
Republic at the beginning of 1971. Coop- 
eration between Romania and the Central 
African Republic will extend to the proc- 
essing of any copper and uranium minerals 
found by the mission when prospecting in 
the country.? | 

Reports were confirmed about a Ro- 
manian-Chilean agreement for construction 

1 Bányászati ás Kohászati Lapok-Bányászat Uj 
román bauxitelelöhely (new Pomana bauxite 
deposit) (Budapest). V. 105, No. 1, 1972, p. 71. 

5 Scînteia (Bucharest). prof. dr. dum B. Alma- 
san, Minister of Mining and Geology: In toate 
ramurile . . . (in all the branches of . . .). V. 
40, No. 8666, Jan. 14, 1971, col. 1, p. 1. 

é American Metal Market. Iran, Romania Sign 
Copper Hunt Pact. V. 78, No. 166, Aug. 27, 


1971, 
T Cebiritric- Press, Bangui. May 3, 1971, p. 1 
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of a 75,000-ton-per-year copper smelter near 
Antofagasta, Chile, and two 40,000-ton-per- 
year refineries, one in each country. The 
refineries will process blister from the smel- 
ter (for more details see the Romania 
Chapter in the 1970 Minerals Yearbook, v. 
III). This joint enterprise would satisfy 
Romania's demand for copper and leave 
some for export. 


Iron and Steel. During the 1971-75 5- 
year plan, iron ore mining will be contin- 
ued at the existing mines in Teliuc, Che- 
lar, Capus, Lueta, and Ocna de Fier; 
production would remain roughly at the 
1971 levels.8 Iron ore imports will have 
to increase because iron and steel produc- 
tion will almost double by 1975. During 
1971, iron ore was imported mainly from 
the U.S.S.R., India, and Algeria. Vigorous 
development of the steel industry as a 
whole continued in 1971, with steel produc- 
tion exceeding the current 1971 production 
plan by 1.2 percent. In the coming years, 
Romania's steel production plan targets are 
as follows: 


Planned 
Year production 
(thousand 

metric tons) 
1012. e ee i ei oe 7,340 
i |: SRC eal ee a Ree 7 , 700-7 , 825 
1: A ee re eee 8 8 ,100-8 ,320 
DOS ope arte aa 9 ,400-9 , 700 


In 1971 the integrated iron and steel 
works at Galati, construction of which 
started in 1961, reached completion of its 
first planned construction stage, with the 
commissioning of plants with an annual 
capacity of 2.5 million tons of steel ingot; 
cold- and hot-rolled strip mills, were also 
commissioned. The second stage of the 
Galati construction plans will raise steel 
ingot capacity to 6 million tons. The plant 
specializes mainly in flat products and 
hot- and cold-rolled strip. The principal 


installations consist of two Dwight-Lloyd* 


sintering strands with a 156-square- meter 
surface; two blast furnaces with a volume of 
1,700 cubic meters each; three 150-ton 
basic oxygen-type converters; a slabbing 
mill with a 1,500-millimeter by 2,150-milli- 
meter size rolls; the  1,050-millimeter 
plate-rolling mill with a vertical stand 
with side rolls; a four-high reversing 
rougher, 1,050/1,700 by 83,300 millimeters, 
and a reversing finisher, 920/1,700 by 3,300 
millimeters. Ten thousand persons are em- 
ployed. 
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New developments under the present 5- 
year plan will include the following: 
Three more blast furnaces of the type now 
in use, two further basic oxygen convert- 
ers, a continuous casting plant, and an 
electric steel smelting shop with a capacity 
of 200,000 tons per year. The iron ore re- 
quired for sintering in 1970 was supplied 
by the following sources: 


Country 


A Gere ENS m] ¶ uh RC 25 


Coke came mainly from the U.S. S. R., the 
United States, Poland, and Belgium. 

The Hunedoara integrated iron and 
steel works operates a full steel production 
cycle comprising ore preparation (sinter- 
ing), coke- oven batteries and gas process - 
ing plants, blast furnaces, steel smelters, 
and rolling mills. The labor force totals 
18,500 persons. The equipment consists of 
the following: A sintering plant with a 3- 
million-ton-per-year capacity, consisting of 
two 50-square-meter and two 100-square- 
meter Dwight-Lloyd strands; a 1-million- 
ton-capacity coke-oven byproduct depart- 
ment, consisting of four coke-oven batteries 
with 47 ovens of 18.35 cubic meters each; 
gas purification, benzine rectification, and 
tar distillation plants; a 1.8-million-ton- 
per-year-capacity blast furnace department, 
consisting of two 1,000-cubic-meter, one 
700-cubic-meter, and one 450-cubic-meter 
furnace; a 3-million ton- per- year- capacity 
steel smelting department, consisting of 
eight 400-ton- per- charge and five 60-ton- 
per- charge open-hearth furnaces, two 20 
ton and two 50-ton- capacity arc furnaces, a 
rolling department, consisting of one 1,300- 
millimeter, 3-million-ton- per- year- capacity 
blooming mill and one 1,000 millimeter, 1.8 
million-ton- per- year- capacity blooming mill. 
Two reversing mills and four continuous 
lines account for an output of almost 3 
million tons per year. 

Development prospects for the current 
1971-75 5-year plan include expansion in 
the pig iron, steel, and rolling sections 
with a new  120-square-meter sintering 
strand for 3.7-million-tons per year of sin- 
ter and a new 1,000-cubic meter blast fur- 
nace which will raise total plant capacity 


8 Probleme Economice. No. 6, 1971. 
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to about 2.4 million tons of pig iron. In 
addition, steel output will be increased to 
about 3.4 million tons by oxygen injection 
in the existing 400-ton open-hearth fur- 
naces; and construction of a 600,000-ton- 
per-year mild steel wire mill is planned. 

Lead and Zinc. —The major nonferrous 
ore mines will be expanded during the 
current 5-year plan, to meet increased out- 
put goals. This involves mining some re- 
serves of decreasing metal content at a 
higher cost. Nonferrous ore mining (lead, 
zinc, copper) will rise by 18.3 percent 
compared with 1970.9 


NONMETALS 


Cement.—Cement production in 1971 
reached the goals of the production plan 
for the year, corresponding to a 4.9 per- 
cent increase over 1970 production. This 
made possible exports exceeding 1 million 
tons. The 1971—75 5-year plan prescribes 
the following production targets: 10 


Output 
Year (million 
metric tons) 
77§˙ĩ5³ ³ uem iM cm Lie 9.7 
1078. ee a 8 11.0-11.6 
Ere. EER ie Bee oes 13.0-14.0 
1075. ¼m ee 15.016. 5 


At yearend, it was reported that con- 
struction was started at Hoghiz, northwest 
of Brasov, on what will be the country's 
largest building materials combine, which 
wil include a 2.4-million-ton-per-year ca- 
pacity cement plant. 

Construction started also near Cimpu- 
lung-Muscel, in the Argesul Valley near 
Bucharest, on a building materials com- 


plex, which will include a 2-million-ton- 


per-year capacity cement plant due to be 
commissioned in 1972.11 

The Brodomaterijal Co. of Rijeka in Yu- 
goslavia is going to supply $4 million 
worth of equipment for a cement plant at 
an unspecified location in Romania. 

Fertilizer Materials.—In terms of total 
active substances (nitrogen, phosphorus 
pentoxide, and possibly including imported 
potassium materials), 1971 fertilizer pro- 
duction fell short of the planned target of 
1,257,000 metric tons by about 14 percent, 
but output did exceed that of 1970 by 20.4 
percent. Output targets for the 1971-75, 
5-year plan are as follows: 
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Year Thousand metric tons 
active substance 
| (ER d 1,463.7 
IAE: A ula A Lu ee 1, 650-1 , 780 
E E EEA etree y action 2, 100-2, 260 
%%% 2, 600-2, 760 


Although this year's production plans 
were not fulfilled, it was officially stated 
that prospects for the fulfillment of the 
ambitious 1972 and 1973 production plans 
will be met. In particular, the commission- 
ing in 1971 of the Năvodari and Valea Cäl- 
ugáreascá plants will double the Romanian 
phosphate fertilizer production of 1970. 
Commissioning of the nitrogenous fertilizer 
combine at Slobozia and a large section of 
the combine for nitrogenous fertilizers at 
Piatra Neamt, scheduled for 1972, will also 
contribute substantially to reach plan 
targets.12 


Romania’s nitrogen capacity will increase 
rapidly in the near future. Kellogg Inter- 
national of London, was awarded contract 
by Romchim, the Romanian trading orga- 
nization, for two more large ammonia 
plants. Both plants are duplicates of a 
unit ordered in 1970 for the fertilizer com- 
plex at Tirgu Mureg and will have a ca- 
pacity of 907 tons per day (300,000 tons 
per year). Locations will be at Turnu Ma- 
gurele and Arad. Each unit will cost about 
$15.6 million. Construction will be com- 
pleted by June 1973, when all three units 
are scheduled to go onstream. For the first 
unit most equipment will be delivered by 
Kellogg from the West; in the following 
contracts, Western components were con- 
siderably reduced. Romania has bought 
only the engineering expertise; procure- 
ment and construction will be handled by 
Ipran, the Romanian inorganic chemistry 
and fertilizer engineering organization. 
Kellogg will be on hand for advising, but 
equipment will come, if possible, from Ro- 
mania. The Turnu Magurele complex has 
already two 300,000-ton-per-year ammonia 
plants.13 


o Scînteia, Bucharest: In toate ramurile produc- 
tiei . . . etc. (Article on mining & geological in- 
dustries by prof. dr. ing. Bujor Almasan, Minis- 
ter of Mining and Geology). V. 40, No. 8666, 
Jan. 14, 1971, p. 1. 

10 Scinteia, Oct. 22, 1971, p. 3. 

11 Cement, Lime and Gravel World Cement 
News. V. 46, No. 10, October 1971, p. 254. 

12 Scînteia (Bucharest). V. 41, No. 9077, Jan. 
7, 1972, col. 1, pp. 1, 8. 

13 European Chemical News (London). Am- 
monia orders herald Romanian fertilizer boost. V. 
19, No. 480, May 14, 1971, p. 14. 
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The French Société Chimique de Grande 
Paroisse won a contract for a nitric acid 
process unit at the Arad fertilizer complex. 
It is assumed that two 725-ton-per-day ni- 
tric acid units will be built, linking up 
with Kellogg's ammonia plant there. The 
Western European company will handle 
process design and basic engineering, and 
Ipran will be responsible for detailed engi- 


neering and the remainder of the 
contract.14 
Evence Coppée-Rust SA has been 


awarded a contract for a 300,000-ton-per- 
year urea plant to be built at Tirgu 
Mureg at an estimated cost of $8 million. 
The plant will operate according to the 
Stamicarbon N.V. process.15 


An identical second urea plant, awarded 
to Coppée-Rust, will be built at Piatra 
Neamt/Savinegti.16 


Complex fertilizers will have a leading 
role in the fertilizer plant additions to go 
onstream during the current 5-year plan. 
By 1975, Romania's nitrogen capacity is es- 
timated to reach just under 2.1 million 
tons per year. This means a capacity in- 
crease of 916,000 tons of nitrogen per year, 
of which about 58 percent will be for 
complex fertilizers, 30 percent for urea, 
and the remainder for ammonium nitrate. 


In 1971, complex fertilizer project con- 
tracts were awarded by Romchim to the 
Wellmann-Power Gas, Inc, of the United 
States, a Davy-Ashmore Co., Ltd., using the 
Nitrogen-Phosphorus-Kalium ^ (Potassium) 
(NPK) process of Norsk-Hydro-Elektrist 
Kvaelstofaktieselskab. In March and April, 
1971, ‘Wellmann-Power Gas, Inc, was 
awarded the contracts for two 2,700-ton- 
of-NPK-per-day units to be located at the 
existing Turnu Magurele nitrogen complex 
and one at a new location at Arad, near 
the Hungarian border. The third and 
fourth similar NPK plants are expected to 
be located at Tirgu Mures and Craiova.17 

In the phosphatic fertilizer expansion 
program, a third single superphosphate 
plant came onstream in June at the Návo- 
dari chemical works. The new plant has a 
granulating capacity of 180,000 tons per 
year for single superphosphate. A 200,000- 
ton-per-year sulfuric acid plant was com- 
missioned in the previous year. By 1972, 
there will be additional capacity of 350, 
000-tons-per-year granulated triple super- 
phosphate, and two other plants will pro- 
duce 60,000 tons of equivalent phosphorous 
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pentoxide as phosphoric acid, based on the 
UCB S.A.-St. Gobain process.18 


Geomin, the Romanian mining 
consultant company, contributed design, 
equipment, and technical assistance for a 
Syrian phosphate complex for 500,000 tons 
of phosphate ore, or 300,000 tons of high- 
grade concentrate at Khneifiss.19 


Sulfuric Acid.—A second sulfuric acid 
plant with a capacity of 200,000 tons per 
year went onstream at the Valea Cálu- 
gáreascá chemical combine; work has been 
started on a third plant.20 


MINERAL FUELS 


Romania has various energy resources, 
mostly in limited amounts such as lignite, 
coking coal, crude oil, natural gas, and 
some bituminous schists. 


The largest power stations, fuel used, 
and nominal power in megawatts, with 
date of completion if not operational, are 
as follows: ?1 


Power megawatts 
Site Fuel (completion if 
applicable) 
Craiova-...  Lignite........... 980 
Rovinar i. do. nen 1,720 (1971-76) 
Deva Low-grade bitu- 840 (1972) 
minous coal. 
Brailá. .....- Fuel oil. 1,620 (1973-77) 
Borzesti.... Fuel oil and gas 635 
Ludus...... Low- pressure gas 800 
Iron Gates.. Hydro mae SUN E 1,050 
Alpes ...— Quoc: 0sncsosemrs 220 
Someg...... ....- do „ 265 
Bica z 8 210 (97 2—14) 
Lotru...... ..--. 8 ! 510 (1978-75) 


In 1970, high-voltage transmission lines 
included 1,286 kilometers of 400-kilovolt 
lines, 1,870 kilometers of 220-kilovolt lines, 
and 7,470 kilometers of 110-kilovolt lines. 
The high voltage system links the Ro- 
manian power system to the neighboring 


14 European Chemical News (London). Grande 
5 mines mitric acid on tract for Arad com- 
plex. V. 19, No. 481, May 21, 1971, p. 20. 

15 Nitrogen, New Plants and V 
No. 69, January-February 1971, col. 3, p. 

16 Nitrogen, New Plants and UP o EM 
No. 71, May-June 1971, col. 1, p. 14. 

17 Nitrogen, (London), World Markets—Ro- 
mania. Further moves to complex fertilizers, No. 
73. September-October 1971, cols. 1 and 2, p. 13. 

18 Phosphorus and Potassium, (London). New 
plants and projects, Eastern Europe, Romania, 
No. 55, September-October 1971, cols. 1 and 2, 

10 


P. 
ay Industrial Minerals (London). No. 50, No- 
vember 1971, p. 40. 

20 Chemical Age. V. 103, No. 2719, Aug. 27, 
1971, p. 15. 

21 Energy . Romanian Energy Re- 
port. V. 8, 6, June 1971, pp. 24-29. 
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countries. The  400-kilovolt line from 
Ludus, Romania, to Lemesany, Czechoslo- 
vakia, crosses through the U.S.S.R. at Mu- 
khacevo, and from there connects to Hun- 
gary. There are also a 220-kilovolt link to 
Bulgaria and 110-kilovolt system, to be ex- 
panded to 400 kilovolt connecting Yugosla- 
via. 

There seems to be a change in Roman- 
ias nuclear power plans because it was 
announced that the first nuclear power- 
plant is scheduled for 1978, later than the 
1971-75 year plan for which it was origi- 
nally planned. 


Coal.—In 1970, Romanian total run-of- 
mine coal production increased insignifi- 
cantly, corresponding to a  96.8-percent 
plan fulfillment. The reason for this was 
that no important new consumers entered 
the market. For the end of the current 
1971-75 5-year plan, production plans are 
as follows, in thousand metric tons: 


Year Plan 
E Y E oo ese ee een eee coe AE 23.7 
1;ö·Üo x eee is Beg 27.4 
77!õ˙—˙Ü¹b ⁰ ꝶm ß ie 29. 5-30. 5 
J ³ĩW0mꝛꝛ] vy k y 8 32. 5-33. 0 
I9/B5- s om . E f 87.0-38.5 


For 1980, coal production estimates exceed 
50 million tons per year. 


On January 1, 1971, Romania’s coal re- 
serves were as follows, in million tons: 22 


Bituminous coal.......................-- 952 
11/ö§5¹ ⁵r˙ ⁵ A ⁵7⅛˙mm 2222-252 0 5222 3, 546 
OUNGE uunc . nete a rais 72 

Otel cuui ccu ee ee ees 4,570 


Geological activities in prospecting for 
coal resulted in the mapping of the lignite 
reserves of Oltenia. This mapping made it 
possible to open up five mines in the Mo- 
trul basin and five open pit mines in the 
Jiul basin. These mines will be followed 
by underground and open pit mines in the 
Jiltul basin to supply fuel for the new 
thermoelectric power centers at Isalnita 
and Rogojelu, each with a power of 1,000 
megawatts. 23 

In 1970, the structure of Romania's coal 
consumption based on standard coal units 
was as follows, in percent: 24 


Coke and semicoke. ae 12. 5 
Thermal powerplan tn 56.2 
Other industries 11.2 
Transportation 11.0 
Hobel... 9.1 


MINERALS YEARBOOK, 1971 


Petroleum. —In 1971, Romanian petro- 
leum production exceeded the 1970 output 
only moderately, corresponding to a plan 
fulfillment of 100.6 percent. No spectacular 
increases in the future are expected for pe- 
troleum production, as can be seen in the 
following tabulation, which shows the cur- 
rent 1971-75 5-year plan figures, in thou- 
sand metric tons: 


Year Production 
%CöõÄÜẽ̃³ ³o˙m’ RETIRO 13.7 
OT E uec mm⁴.dꝛ wr 8 14. 0 
JJ/////%/%/%%%ͤ ͤ ͤAdͤͤ ͤ ORIS 14.1 
;»; 8 14.3 
1010 aioe ³V 14.8 


Proven Romanian crude oil reserves at 
yearend 1970 were 867 million barrels, 25 
unchanged from 1969. 

Drilling for oil in 1969, the last year for 
which figures were available, was 1,308,716 
meters (4,291 thousand feet). 

Investments in the oil (and gas) indus- 
try in 1969 were 4,041 million lei, 11.2 per- 
cent of the nation's total industrial invest- 
ments. 

Romanian goals for petrochemicals are 
very ambitious. Petrochemical feedstock 
production is to be expanded. Ethylene 
production will triple, to 330,000 metric 
tons per year by 1975.26 

The stabilized domestic crude output 
continued to be supplemented from abroad 
by mutual ventures with foreign countries. 
The Romanian Petrolexport Trade Co. 
concluded an agreement with Algeria for 
importing 500,000 metric tons in 1972.27 

The Geomin Trading Co. of Bucharest 
agreed with the Algerian Sonatrach Co. for 
establishing a Romanian-Algerian company 
for exploration services and oil field equip- 
ment within the framework of the 1971-73 
bilateral Romanian Algerian trade pact. 

Romania is loaning $35 million to Iraq 
at 2.5 percent interest for oil exploration 


22 Energetica. Coal production and use in Ro- 
mania by Prof. dr. eng. Bujor Almasan, Minister 
of Mines, Petroleum and Geology. 

23 Viata Economica, Geological activities in the 
field of mineral exploration projected. By prof. 
Virgil Ianovici, First Deputy Minister of Mines, 
Petroleum and Geology. (Bucharest), No. 4, Jan. 
28, 1972, pp. 7, 9. 

7! Work cited in footnote 22. 

*5 World, Oil Summary of Eastern European pe- 
troleum industry activities-1970—1969. V. 173, 
No. 5, October 1971, p. 119. 

26 Chemical & Engineering News. Romania has 
ambitious chemical goals. V. 49, No. 32, Aug. 9, 
1971, pp. 22-25. 

21 OPEC Weekly Bulletin. Romania: Petroleum 
Dominates Recent Trade Pacts. V. 3, No. 13, 
Mar. 31, 1972, p. 15. 
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in return for Iraqi crude. Joint construc- 
tion of refineries is also planned. 

Romania has considered participation 
with Egypt in the projected Suez-Mediter- 
ranean pipeline construction. Romania is 
providing $100 million credit in goods and 
services and would like to receive gulf 
crude via the pipeline. 

Romania has conducted an active barter 
trade with Iran, also a crude oil 
supplier.28 

There were talks between Romania and 
the State of Hesse, West Germany, con- 
cerning the possibility of Romania build- 
ing an oil refinery there. If built, the re- 
finery might be supplied with crude from 
an extension of the U.S.S.R.-East German 
pipeline from Merseburg.29 

Shell Oil Co. announced the conclusion 
of a long term agreement with Romania 
for cooperation in the fields of the petro- 
leum and petrochemical industries, includ- 
ing sale and purchase of various products 
and provision of various services.3° 

Natural Gas.—In 1971, natural gas pro- 
duction increased by 6.7 percent over 1970, 
corresponding to a plan fulfillment of 
101.4 percent. The current Romanian 
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1971-75 5-year plan for the production of 
natural gas is as follows, in billion cubic 
feet: 


Year Quantity 
yg ³ A 8 749 
/ö§Üu⁵⁵ k00=ykꝓyeͥyũ⁊ E 784 
1CõÄ˙Ü ³mo0r y 88 795-823 
J77ôö§Ä5—ͤũ ] ð⁵r² ñ 848-890 
11JͥÜ⁰ ⁵ ĩ . 88 901-946 


In 1969, the last year for which figures 
are available, 248,515 meters (757,901 feet) 
were drilled, down from 282,583 meters in 
1968.31 

Also in 1969, there was news of the ex- 
istence of one underground gas-and-oil 
type gas storage unit of 800 million cubic 
meters maximum capacity that stored 38 
million cubic meters of natural gas in 
1969.32 


28 Journal of Commerce, Mar. 20, 1972. 

29 Chemical Age. Romania in talks to build re- 
finery in West Germany. V. 103, No. 2720, Sept. 
3, 1971, p. 4. 

3? Petroleum Press Service (London). Romania. 
V. 38, No. 7, July 1971, p. 272. 

31 Oil and Gas in Romania (Bucharest). No. 8, 
1971, pp. 3-8. 

32 Petroleum Times (London) Development of 
underground fuel storage in Canada and Europe. 
V. 75, No. 1925, Nov. 5, 1971, pp. 33-84. 
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The Mineral Industry of Sierra Leone 


By Henry E. Stipp! 


Sierra Leone's economy continued in a 
depressed condition in 1971, largely be- 
cause of a decrease in the sale of diamonds. 
Export of diamonds normally accounts for 
about 65 percent of the value of total ex- 
ports and about 20 percent of Government 
revenues. Approximately 80 percent of 
Sierra Leone's diamonds are gem quality 
and are sold in the United States. The 
value of diamond purchases by the Govern- 
ment Diamond Office (GDO) rose sharply 
in October and continued at a high level 
through the yearend. Purchases of rough 
and uncut diamonds by the GDO totaled 
1,031,090 carats valued at $30.3 million in 
1971, compared with 1,048,875 carats valued 
at $31.4 million in 1970.2 The increase in 
value of GDO diamond purchases in the 
latter part of the year was attributed to 
the rise in demand for diamonds during 
the world currency crisis and an increase 
in the price for diamond on the world 
market. 

The Minister of Lands and Mines re- 
ported that a geological and mineral sur- 
vey of the Tonko Limba Chiefdom, north- 
western Sierra Leone, was being carried 
out by a team of British and Sierra Leonean 
geologists. 

In October the Government of Sierra 
Leone revoked the mining lease and dredg- 
ing license that had been granted to Sherbro 
Minerals Ltd. in 1964. Sherbro, 80 percent 
owned by PPG Industries, Inc. and 20 per- 
cent by British Titan Products Ltd., sus- 
pended mining operations on its rutile con- 
cession at Gambatoke, Bonthe District, on 
April 7. About 800 workers were without 
jobs as a result of the Sherbro shutdown; 
however, the Government hoped to have 
the facilities operating again in a short 
time. At yearend, the Sierra Leonean Gov- 
ernment was negotiating with another firm 
to take over the mining lease and facilities 
formerly owned by Sherbro. 

Reportedly, the Government was study- 


ing proposals by International Materials 
Corp. of Canada to acquire the Sierra 
Leone cement factory. The cement plant 
located at Cline Town closed down in 1970 
and all of the country's requirements for 
cement are supplied by imports mainly from 
the Arab Republic of Egypt and East Eu- 
ropean countries. 

The Federal Republic of Germany was 
constructing a road from Lunsar to Sefadu 
in the area of the diamond fields. The 
road will facilitate transport of equipment 
and supplies and probably lead to expanded 
development of diamond mining. 

Sierra Leone's Minister of Development 
commissioned a Canadian and Italian Con- 
sortium to begin preliminary engineering 
studies, field surveys, and technical and 
feasibility studies on the Bumbuna Falls 
hydroelectric power project. The consor- 
tium of Salini Construttori, Canadian In- 
ternational Comstock Co. Ltd., and Tecsult 
International Ltd. will submit a report to 
the Government, which will form the basis 
for construction of the electric powerplant 
and ancillary facilities. 

Although the Government had previously 
announced its intention to obtain a con- 
trolling interest in all mining organizations 
operating in Sierra Leone, at yearend 1971 
only the diamond mining firm, Sierra 
Leone Selection Trust Ltd. (SLST), had 
been reorganized. The new diamond min. 
ing firm, National Diamond Mining Co. 
(Sierra Leone) Ltd. (DIMINCO), was 
legally incorporated in October 1970; the 
Sierra Leone Government will own 51 
percent of the authorized share capital of 
$12 million and SLST will own 49 percent 
of the share capital. The Government 
pledged to reduce illicit mining on DIM- 
INCO concessions. 


1 Physical scientist, Division of Ferrous Metals. 

? Where necessary, values have been converted 
from Leones (Le) to U.S. dollars at the rate of 
Le 1—US$1.20. 
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Table 1.—Sierra Leone: Production of mineral commodities 


Commodity ! 1969 1970 1971 » 
„) www ——————V—V———V———————— Oe eee 7 ARE 
e . . d c acuti thousand metric tons 454 440 590 
%%% ⅛ / ] ͥ aoe ewe d Reed cac LEMMA 8 do.... 44 er 30 we 
Diamond 
Gem C ee ee be h. yd ÁÁ— M thousand carats . 786 728 716 
Industrial* 2... 2020 uaaa PES 88 do 1,253 1,282 1,219 
Total. o E do.... 1,989 1,955 1,985 
IFOlR-0P8.-- 55 os score ( E eL LE thousand metric tons.. 2,374 2,295 2,548 
Petroleum refinery products: 

III eo Su cee esoee ee eee thousand 42-gallon barrels.. 320 322 837 
Kerosine and jet fuel... ....-:.-o22-222--- coe aA uER Ode ; do- 163 245 272 
Distillate fuel 01l—— ee eee ieee oe ees ee mense ee do- 376 525 518 
Residual fuel lll. eU ess do.... 813 803 884 
) i eee ence mud Eee 8 do- 242 32 182 
Refinery fuel and loss enn do 183 82 

Jö ³⅛ AAA cr uu ec CE do.... 2,047 2,015 2,198 

Titanium minerals, rutile ------------------------------------ metric tons.. 28,467 44,088 11,982 


e Estimate. P Preliminary. r Revised. : , ] 
1In addition to the commodities listed, marine salt was produced for the first time on a commercial basis 
in 1970, but no output statistics are available. 


Table 2.—Sierra Leone: Exports of selected mineral commodities 


Commodity 1969 1970 

Aluminum, bawile Eee PERLE thousand metric tons 442 1 428 
Diamond: 

Uncut and unworked.....oau uu se cromo ec ses thousand carats.. 1, 852 1,946 

Cut and polished: ........d do.... 12 9 
III ³ð ſſ ³ð / ⁵ A d ⁵⁰⁰ 888 thousand metric tons.. 2,417 2,427 
Iron and steel semimanufactures__..............-...-------.---.--------- metric tons NA 14,080 
ü ˙”⅛”. ̃ ͤ ' M˙MMMMMP x 88 do.... 16,094 117, 855 


NA Not available. , 
1 From import data of partner countries. 


Table 3.—Sierra Leone: Imports of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 1 
METALS 
Aluminum and alloys, all forms... m mꝛnnnʒ eee ee ee eee 299 148 
Copper and alloys, fe ð— ⁰ eaa eta aue 48 85 
Iron and steel semimanufactureesnss eee 15,910 14,312 
Lead and alloys, rr 27 ue 
Tin and alloys, all err euet long tons 5 "e 
Zinc and alloys, all forms._.............-.------------------------ eee 40 94 
NONMETALS 
Coment- ERU RET ꝛV w ydd ß eects 14,909 10,226 
Diamond, uncut and unworked..._..-.....-.-..--.-.------------------------- carats.. 9,199 2 
Fertilizer materials, crude and manufactured... ............ 2... LL LLL LL LL LLL LL Lll. 1,516 1,090 
Gypsum at Se eee et eco eee d eee ewe coe 5, 886 me 
ͤĩÜ . Nodadou sacs d amdid cece cee fos pe 276 ee 
l ⁵²˙Üw cM 8 8, 990 6,686 
Sodium compounds n.e.s., caustic soda__-.....-.--.--------------------------------- 160 192 
Stone, sand and gravel... ̃ sica eee us 15,395 Ja 
Other crude nonmetallic minerals „„ 4 12 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural___......-------------------------..--------~-----+---- 81 612 
Coal, coke and briquets- ........... 2 LLL Lc LLL ũ nn nn eee eee eee „4 805 a 
Petroleum refinery products: 3 
Gasolfe- 2.5.62 ù o ud... es se ee esa E Eam E r 408 22 
Kerosine er ew eee ce qe r 319 26 
Distillate e ⁵ è -kß eae aaa eo a a aaa —————— r 1,016 299 
Str ³o¹0ſſſſſſdſſ ³è / r 108 97 
Lübficanté. o no ee eects Sein Soh e LL ⁰⁰ Mer LEA r 220 2 
P a ullo uu deem EL EAM ML C Md ELM Ld e E E. r 171 104 
Total OE yd ⁰ 0 ð 1 w- K ——— 12, 242 490 


r Revised. 

! Except for petroleum data, compiled from import statistics of trading partner countries presented in 
Statistical Office of the United Nations. 1969 Supplement to the World Trade Annual (V. 3 Africa). Walker and 
Co., New York, 1971. 

2 Unspecified quantity valued at $3,035,000. 

3 Source: U.S. Bureau of Mines, International Petroleum Annual, 1968 and 1969 editions. 


Source: Except where otherwise noted, official trade returns of Sierra Leone. 
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COMMODITY REVIEW 


METALS 


Bauxite.—Production of bauxite in 1971 
increased sharply (34 percent) over the 
440,000 tons produced in 1970, owing main- 
ly to a substantial rise in output during 
the second half of the year. Completion of 
a second washing plant in January gave 
combined production capacity of 600,000 
tons of bauxite per year. Bauxite mining 
operations are located at Mokanji, Moyamba 
district, Southern Province. The open pit 
mine is operated by Sierra Leone Ore and 
Metal Co. Ltd. (STEROMCO) , a subsidiary 
of Suise Aluminium Industrie A.G. 


Iron Ore.—Production of iron ore by 
Sierra Leone Development Co. Ltd. (DEL- 
CO) increased about 11 percent from the 
2,295,000-ton output of 1970. Work contin- 
ued on the Ghafal Hill ore body, Marampa, 
Northern Province, where Taylor Woodrow 
Ltd. was removing overburden totaling 
240,000 cubic yards. Taylor Woodrow also 
has contracted to mine 1 million cubic 
yards of iron ore and transport it to the 
conveyor belt, which will carry ore to the 
concentrator 2 miles away. The ore will be 
transported by railroad 52 miles to Pepel 
Port for shipment to Japan and to Euro- 
pean countries. 


Titanium  Minerals.—Sherbro Minerals 
Ltd. suspended operations at its rutile mine 
located at Gambatoke, Bonthe District, 
southwestern Sierra Leone, on April 7. 
The U.S. Export-Import Bank, which had 
financed most of the purchase of Sherbro's 
equipment, appointed receivers. A standby 
crew was retained for care and mainten- 
ance of the plant. Sherbro began mining 
operations in 1967. Reportedly, problems 
associated with the alluvial deposits, which 
are in an extremely fine form and dis- 
seminated in a lumpy, lateritic clay, frus- 
trated operations from the start and were 
never entirely overcome.3 In addition, a 
dredge operating at Mabimbi capsized in 
1968, reducing planned production substan- 
tialy. Although Sherbro was unable to 
produce rutile profitably, the deposits on 
the Sherbro River are still regarded as the 
largest and richest in the world. Approxi- 
mately 11 million tons of 0.75 to 1.0 per- 
cent rutile ore were proven and estimated, 
and additional lower grade deposits in the 
area reportedly are very large.* It was esti- 


mated that 70 percent of the rutile in 
proven deposits was recoverable using pres- 
ent equipment. 


A new company, Sierra Rutile Ltd., was 
incorporated at yearend, and was expected 
to obtain a lease on the rutile concession 
area at Gbangbatoke from the Government. 
The company, which is a subsidiary of Nord 
Resources Co. and Armco Steel Corp. of the 
United States, was preparing to start oper- 
ations in early 1972. 


NONMETALS 


Diamond.—Production of diamonds in 
1971 decreased 1 percent from the 
1,955,000 carats recovered in 1970. After 
falling to a low level early in 1971, pro- 
duction increased moderately but was con- 
siderably below previous output. Recovery 
of diamonds by licensed diggers declined 
in 1971. Diamond dealers recently have 
been reluctant to invest in financing opera- 
tions of the small-scale miners, owing to 
the lower price offered for crude diamonds. 
Also the best diggings in the alluvial area 
may have been exploited. Security measures 
by the Government on the DIMINCO lease 
also could be making it difficult for illegal 
miners to recover diamonds. Production of 
diamonds by DIMINCO decreased 15 per- 
cent from output by SLST in 1970. 


In November, the price of rough dia- 
monds, marketed by the Central Selling 
Organization, was raised 5 percent. 


A 969.1 carat diamond, the largest ever 
found in Sierra Leone, was recovered from 
a DIMINCO conveyor belt. 


Salt.—A sea salt recovery plant, located 
in Kissy Dockyard near Freetown, was estab- 
lished in 1970.5 Large stocks of both crude 
salt and finished products of all grades are 
available. The plant employs 65 nationals 
and one foreign manager. Locally produced 
salt is competitive in quality and price 
with imported salt. 


3 Industrial Minerals. PPG's TiO»: First Sherbro 
Now Natrium. No. 46, July 1971, pp. 32-33. 


* Engineering and Mining Journal. Sierra Leone's 
PUE Down But Not Dead. September 1971, pp. 


$ Sierra Leone Trade Journal. Salt Manufac- 
turing Company (S.L.) Limited. V. 11, No. 2, 
April-June 1971, p. 40. 
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A bill ratifying the agreement between 
the Government and the Sierra Leone Pe- 
troleum Refinery Co. was withdrawn from 
Parliament in February. The agreement, 
which covered operations of the refinery at 
Kissy, was criticized as being of more benefit 
to the oil companies than to the people of 
Sierra Leone. At yearend the refinery was 
being operated under a temporary agree- 
ment with the oil companies. A plan to 
enlarge the ocean terminal near the Kissy 
refinery, so that it can accommodate larger 
tankers, was reported.’ 
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Seismic surveys were being conducted on 
offshore concession areas granted to Occi- 
dental Petroleum Corp., Interocean Oil Co., 
Union Carbide Corp., and Clinton Inter- 
national Oil Co. in 1970. At yearend the 
Government granted an oil exploration 
license to Aracca Exploration Ltd. The li- 
cense covers 2,000 square miles in the north- 
ern coastal area of Sierra Leone. 


$9 Barclays Overseas Review. Sierra 


Leone. March 1971, p. 18. 
World Petroleum Report. Sierra Leone. V. 17, 
1971, p. 61, 


(London). 


The Mineral Industry 


of The 


Republic of South Africa 


By James S. Kennedy! and Roderick G. Murchison * 


The South African mineral industry ex- 
perienced rising costs, lessened world de- 
mand, and lower prices for several major 
commodity items; this considerably slowed 
its rate of growth in 1971. International 
monetary developments, culminating in de- 
valuation of the Rand by 12.28 percent in 
December, created uncertainties that had a 
further disruptive effect on the industry. 
Owing mainly to the higher price of gold 
on the free market, the value of total min- 
eral production, exclusive of platinum and 
uranium, data for which are not available, 
increased by $9.3 million3 to a record 
$2,198 million. The gross national product 
increased 10 percent fo an estimated $18.4 
billion. 

The slump in the international diamond 
market and the decline in the price of 
copper, accounting for a combined drop of 
$58.8 million, were primarily responsible 
for the decline in mining’s contribution to 
the overall economy. Inflation rose 6 per- 
cent during the year, one of the highest 
rates of increase in the nation’s history, 
raising operating costs and adversely affect- 
ing earnings. The tight labor market eased 
somewhat in line with slackened growth, 
and total employment in the mining sector 
declined from an average 661,447 in 1970 
to 657,181 in 1971 although shortages of 
skilled and semiskilled workers continued 
to present problems for the industry. Ac- 
cording to the annual report of the Gov- 
ernment Mining Engineer for 1971, com- 
paratively few of the displaced workers 
from the cutback in platinum production 
sought employment in gold mines where 
shortages persisted. Wages and salaries in 
the mining sector continued to increase 
amounting to $586.6 million in 1971, com- 
pared with $574 million in 1970. 

In the metals sector, the Republic of 


South Africa’s first aluminum smelter was 
completed and began operating at full ca- 
pacity. Development of the Prieska copper 
and zinc mine continued with sales con- 
tracts arranged for the entire copper con- 
centrate output and the majority of zinc 
concentrate to be produced. Gold produc- 
tion declined, but value continued to in- 
crease as gold prices on the free market 
rose substantially. Lower grade ore was 
mined as a result of higher premiums paid 
to gold producers leading to longer life for 
many gold mines in the Republic of South 
Africa. In order to improve efficiency and 
offset increasing production costs, several 
gold mining companies consolidated their 
operations. The South African Iron and 
Steel Industrial Corp. (ISCOR) continued 
its major expansion program. Two ferroal- 
loy plants were commissioned, and other 
major producers continued to expand ca- 
pacity. Platinum operations were severely 
curtailed, and production plans were re- 
vised. The new platinum smelter of West- 
ern Platinum Mines, Ltd., came on stream 
late in the year. Demand for refined 
nickel, a byproduct of platinum mining, 
continued strong, although prices were 
down throughout most of the year. Plans 
were made for construction of South Afri- 
ca’s first nuclear power plant, and Pala- 
bora Mining Co. Ltd. commissioned its 
new uranium oxide plant at Phalaborwa. 

In the nonmetals sector, demand for as- 
bestos continued strong, and expansion 
continued, although the market weakened 


1 Industry economist, Division of Nonferrous 
Metals. 

? Regional Minerals Officer, U.S. Consulate 
General, Johannesburg, Republic of South Africa. 

3 Where necessary, values have been converted 
from South African Rands (R) to U.S. dollars at 
a rate of R1—US$1.40. 
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late in the year. Even though cement 
shortages persisted, the situation eased con- 
siderably by yearend as two new plants 
were commissioned. Production and value 
of diamond declined owing to reorganiza- 
tion by De Beers Consolidated Mines, Ltd., 
and falling ore grades. The chemical and 
fertilizer industry continued to expand. A 
plant designed for the production of both 
sulfuric acid and cement from waste gyp- 
sum was scheduled to go onstream late in 
the year. 

In the fuels sector, coal mining opera- 
tions were under expansion to supply in- 
creasing domestic and export demand. 
Large scale open pit operations began at 
the Optimum colliery after final assembly 
in July of the Marion 8000 dragline, which 
should provide considerable information as 
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to the extent such mining can be economi- 
cally undertaken in the Republic of South 
Africa. Prospects for continued expansion 
were enhanced as the result of a long term 
contract finalized with Japanese steel rep- 
resentatives. A new refinery at Sasolburg 
began production during the year and oth- 
ers were undergoing expansion. 

Despite the lack of long term contracts 
and varying estimates of total cost, the 
Government decided to proceed with the 
Saldanha Bay terminal project, scheduled 
for completion in 1976. Plans continued 
for development of the Richard’s Bay har- 
bor complex. Completion of these two port 
facilities and accommodating rail networks 
will facilitate bulk exports and thus have 
a pronounced effect on the mineral indus- 
try. 


PRODUCTION 


The upward trend in mineral produc- 
tion slackened considerably in 1971 despite 
a substantial increase in gold value. Esti- 
mated value of mineral output, excluding 
platinum and uranium, was as follows; in 
thousand dollars: 


Value 
Commodity 
1970 1971 

G0ld. ours eee 1,162,470 1,249,963 
Silver- -- --------------- 6,393 4,965 
Diamond (sales) 105,734 90,558 

Ores and minerals: 
Local Sales 969,145 866,546 
Exports 544, 982 486,027 
Doll! cx 2,188,724 2,198,059 


The value of chromite rose 36 percent 
to $21 million, and gains were registered 
for iron ore, up 7 percent to $43.4 million, 
and manganese, up 39 percent to $51.8 
million. The value of nonmetallic mineral 
production increased by 7 percent to 
$292.6 million, with important gains shown 
by asbestos, coal, phosphates, and vermicu- 
lite. 

The value of diamond and silver sales 
dropped sharply. Metallic minerals de- 
clined in overall value by 11 percent pri- 
marily as a result of major reductions in 
antimony, copper, and nickel prices. 


Table 1.—Republic of South Africa: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 1971» 
METALS 
Antimony concentrate: 
rond WONG ͥꝶůU ꝙJ te eee ð Se uel dde 29,615 28,759 23, 996 
M UD x 18,216 17,370 14,246 
Beryllium, beryl concentrate, 11 to 12 percent BeO. .............. 313 322 491 
Bismuth concentrate: 
Gross weight. tet kilograms. . 18 = 22 
Metal contre I)) eee do 9 a 18 
Chromium, chromite, gross weight: 
More than 48 percent Cr: 102,811 97,116 100,825 
44 to 48 percent CrzO0 z 800,761 934,901 1,081,295 
Less than 44 percent CrzO0ꝶz ee 294,098 895,242 512,066 
Totalz.:..2.2222: 2222.12 222 be EE 1,197,670 1,427,259 1,644,186 
Co um UR concentrate 4 8 1 
opper: 
pred) output, metal content 126,186 149,205 147, 700 
etal: 
Fiel... 8 127, 300 144, 700 150, 000 
ie ß ß Se eM uel E r 61,231 75,848 79, 000 


See footnotes at end of table. 
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Table 1.—Republic of South Africa: Production of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 1971» 
METALS—Continued 
Gold, primar Wu thousand troy ounces.. 81,281 32,164 31,389 
Iron and steel: 
Iron ore and concentrate thousand tons 8,788 7,354 10, 496 
Pig RENN a 2-2 fm mee ⁰⁰ ected do.... 8,931 8,924 8,971 
Fare. ⁵ UO do.... 424 417 
h Add 8 do r 4,630 4,757 4, 920 
Iron and steel semimanufactures: 
Cast iron and steel do.... 396 446 NA 
Rolled products_________.__.-___--------_--_----- do.... 8,087 8,184 8,269 
Manganese ore and concentrate, gross weight: 
Metallurgical: 
Over 48 percent enn 517,663 663,936 689,009 
Over 45 to 48 percent eoõnn 132,101 113,054 86, 688 
Over 40 to 45 percent en 156, 404 108, 657 239,288 
Over 30 to 40 percent enn 1,330,169  À 1,666,593 2,140,752 
DSUuDtOtal hy os uh c DIEA CE 2,186,837 2,552,240 3,155,737 
Chemical: 
Over 65 percent MnO:;.......................-.-...--.- 14,254 10,967 6,784 
Over 35 to 65 percent WMO 53,508 116,265 74,015 
Subtotal- - ß e ME 67 , 762 127,232 80,799 
Total- oc ie eee eee RR ³ Ä m ERR TE 2,204,099 2,679,472 3,236,536 
Manganiferrous iron ore, 15 to 30 percent Mn, | 
20 to 35 percent Ftfte kn 439,115 374, 000 181 , 687 
Nickel, electrolytic. ______.__._.-_-_---_-______-______-_-------- e 10,000 11,557 12,757 
Platinum-group metals: 
Platinum group content of concentrates, matte, and refinery 
products thousand troy ounces 950 1,500 1,250 
Osmiridium from gold ores e troy ounces... 14,000 2,800 2,800 
Siver metal, primary thousand troy ounces. . r 3,335 3,527 3,378 
in: 
Concentrate: 
Gross weight long tons 2,979 3,247 3,364 
Metal content do 1,847 1,981 1,997 
Metal, primar do 738 03 708 
Titanium minerals: 
j es ee ee et LEE LLL 16,505 -— s5 
Rutle o src Se eel UA a eg ES 493 e E 
Tungsten concentrate, 60 percent WO:: 
% ͤ ie loqoi A A ceo 61 6 12 
Tungsten contenntt᷑ „„ 29 3 6 
Uranium oxide (U303) ))))))))ʒ h/) 3,610 3,737 8,800 
Vanadium: 
Vanadiferous slag, gross weight, export 20,926 94,388 e 35, 000 
Vanadium content of: 
Vanadiferous slag produced 8,000 4,930 e 5,040 
Vanadium pentox ide 2,593 2 ani 2.540 
Ammonium vana date 7 14 ! 
Total: sen LIS ddcmes etc 5,600 7,346 7,580 
Zinc: 
Concentrate: 
Gross weiht. xo 14 315 
Metal content... ----------------------------------- SS 7 158 
Smelter- —-— s c susc n uA 11,845 27,100 42 , 400 
Zirconium concentrate. |... 2. LLL kk 263 iu zs 
NONMETALS 
Asbestos: 
AmoSILS.. L. 2 milli See e LL a fL ee oe 89,949 97,380 98,464 
H ⁰ ͥ ! .ä d ue tua i el 43, 555 52, 801 61, 161 
fh ⁰ ⁰ LE Ln 124, 670 137, 235 159, 671 
ff dd d Lue SA El. EAD mA 258,174 287,416 319,296 
Bari. e ³ꝶ y k y 3,513 „920 2, 962 
Cement, hydraulic. ___________.___.._-_-------- thousand tons 4,987 5,751 5,859 
ays: 
Bee ³ «“½ é 14, 504 16,701 20, 634 
e e . MM Ona PaO A 220,011 223, 369 269, 396 
I o ³ ] A 8 196, 626 301, 864 364, 413 
Fuller's earth „ 1, 130 1,554 1,222 
J ed t 8 33,160 36,896 39,184 
Corundum, natural___________..______________-____----------- 229 247 241 
Diamond: 
Gemnſde thousand carats 3,612 8,758 8,100 
Industriale..____________________ sss anaana do 4,251 4,354 3,931 
Totale ce ce ue ee ³·1˙¾ %˙¹A ͤ ꝗ LM do.... 1,868 8,112 7,031 


See footnotes at end of table. 
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Table 1.—Republic of South Africa: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 1971» 
NONMETALS—Continued 
Cf h ee ee tees soe 514 848 825 
6JJ//«ͤ;’ ³ x A ⁰ t y fe 22,086 18,896 12,240 
Fertilizer materials, crude, natural, beneficiated phosphate rock 
thousand tons 1,679 1,685 1,729 
Fluorspar: 
Kier ³o¹wmm. 0m md muse E LEE 55, 728 71,199 141, 022 
Chemical grade... onec due ca wee Sees Sere eee ee ae 4,508 5,257 18,848 
Metallurgical grad n 90, 045 96,538 84,171 
J%Cö˖Ü˙¹ ⁵³]5;˙ſ ³ AAA LEE CE 150, 276 172,994 289,041 
Gem stones, semiprecious: 
Emerald crystals_..........-....----..-------..- kilograms. . 1,882 1,500 1,986 
Tiger 6eyO.. ..ancuweese do aos MER RCRRREMad UE dedu aaa. 63 1,045 228 
GHH oci yd ; 459 699 1,146 
Gypsum, S uls““0h00)l0...n 859,421 410,101 408, 236 
Kyanite and related materials: 
1 ĩ˙¹wſ ee A ELE 42, 449 42, 522 44, 471 
irt ⁰ 28,297 31, 916 17,460 
IöͤĩÜ Ü ͥͤ ͤTJſddddddddadd LL LEE 938 1,079 1,093 
Lithium minerals (spodumeneꝛd „ 35 9 
. "e e oe eo ews ² A PECES 48,121 84, 254 78, 668 
ica: 
Sheet JG ͤ èͤ d E E FE DI S kilograms. . 99,894 10,608 2,966 
SS a e ORE QNO PURO DRIED OMNE FREI ,949 7,551 7,160 
N natural mineral: 
)))) ²˙¹˙ Wld! ³ĩð 8 2,331 2,474 2,314 
Oxide a i eh wtp ila ee te Se 1,180 999 783 
Pyrite: 
Gross weight: 
C ³ (? O ⅛⁰t 5-w¼ꝓ5mꝶꝓꝛ. ]³ꝛ m Bens 248,307 260,027 0,797 
Noncupriferous. ........... Lll 2 LLL eee 589, 024 607, 851 528, 836 
! /d ac aucun fcre I E 887,381 867, 878 749, 683 
Sulfur content: 
/// ⁰ wm ³⁰5m A acd 99,400 104, 000 88, 300 
Noncupriférou8&. ...d 3 235, 600 243, 200 211, 600 
2 ⁵ðVi K ĩðâ2 CE RS NER RE 335, 000 347, 200 299, 900 
Suari; güarizite and glass sand (silica)__._._____.___._______--- 496,148 542, 598 576, 909 
CU | MORAN ³—Üùww-. yd ðx v mt 8 377,937 420, 060 352, 466 
Sücreta Jö ↄ fd ðͤ d ON NES P HN 9,475 i i 
Stone, sand and gravel, n.e.s.: 
Dimension stone, mar ble 22 , 806 14,029 11,969 
Crushed and broken: 
Limestone! - co... oe cs bei ee 10,465 11,537 12,198 
Shale os. cei utl ³ yd y y 252 358 453 
Sulfur, elemental byprodu et 12, 000 12, 000 13,000 
Talc and related materials: 
t yrophyilite (Wonderstone)...._..-.--.-_._--____.-.--_---- 4,706 4,821 9,383 
Tale v.d s oos Ü ͥ E E A E M lE 8,818 7,568 , 438 
Vermiculite eee 128, 987 121, , 896 132, 070 
MINERAL FUELS AND RELATED MATERIALS | 
Carbon black 32,000 26,200 28,000 
Coal: 
Anthracite. |... 22 2 LLL clc LL L2 Ll eee thousand tons 1,541 1,678 1,841 
Bituminous.._..._._._____.___._________________ ee do 51, 211 52, 934 56, 825 
CCĩõĩ¹Uä60ͥͥ ͥͥ¹¹ʃGdͥͥñ ——-ͤ8 do 52,752 54, 612 58, 666 
Coke: 
Oven and beehivt¶e LL LL LL LLL Llc do 13,192 3,185 e 3,200 
Gashouse, low and medium temperature a do.... 100 100 100 
Petroleum refinery products 
f 2v-Lesedcnm DLE thousand 42-gallon barrels. . 17,265 19,962 222,778 
ON -ssania easa ⁰Adqd ⁰⁰ſydſ 00 584 792 2 623 
Ü qPPP?ꝑZꝶ13ĩ m ³ð ĩðͤ v 8 do 1,114 2, 266 22,991 
Distillate fuel oil do- 13,177 14, 551 215, 828 
Residual fuel oll. do.... 18,992 13, 975 215, 298 
Lubricant“nnnzzz LLL LLL L2 c2 s222ss2222222- do 662 782 2710 
G%%%%%%%%”ͤ;« ] ˙.:⸗:m « xd 8 do 2, 208 3,154 23,438 
Refinery fuel and losses do 4, 667 5,181 25,127 
!öôÜöÜ5 ³⅛˙Üʃèẽſ ⅛ĩ] Y ĩð er tud do- 53,669 60,663 3 66,793 
e Estimate. P Preliminary. r Revised. NA Not available. 


1 Local sales plus ex orts. 


2 Output of four refineries; excludes production from The National Petroleum Refiners of South Africa 
(NATREF) facility at Sasolberg commissioned in 1971, for which data are not available. 
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TRADE 


According to South African Department 
of Mines statistics, exports of crude min- 
eral commodities were valued at $486 mil- 
lion in 1971, compared with $545 millien 
in 1970. Antimony, vanadium, and _ plati- 
num were severely affected by decreased 
overseas demand and exports declined 65 
percent, 13 percent, and! an estimated 23 
percent, respectively. 

Exports of metallurgical- grade man- 
ganese increased 44 percent; and amosite 
and Cape Blue: asbestos rose 13 percent 
and 9 percent, respectively. Despite a de- 
cline in production value, nickel exports 
increased 30 percent. Although metallurgi- 
cal-grade fluorspar declined, other fluorspar 
exports nearly doubled. 


Table 2:—Republic of South Africa: 


International monetary developments 
had a considerable effect on trade during 
the year. On August 15 the United States 
suspended the convertability of the dollar 
into gold and imposed a 10-percent import 
surcharge causing the main trading part- 
ners of the Republic of South Africa to 
float their currencies. The expectation that 
these currencies would appreciate in rela- 
tion to the rand helped to maintain im- 
ports at a high level while restraining ex- 
ports. In November, stricter import control 
measures were imposed by the Government. 
On December 21, the rand was devalued 
by 12.28 percent as a result of the realign- 
ment of major currencies in the wake of 
dollar devaluation and in an attempt to 
stimulate economic growth. 


Mineral products trade 


(Million dollars) 


Exports Imports 
Products 

1970 1971 1970 1971 
Ores. and minerals 327 348 202 290 
Chemical and associated industries 82 90 225 262 
Products of stone, plaster; cement, asbestos, mica, ceramic, glass 12 12 41 47 
Gem stones, precious metals, jewelry, coul 308 328 25 25 
Base metals and products.______.___._.__.__________-__-_______-e- 867 312 281 831 
e e . ge ae 1,096 1,090 77⁴ 955 


Source: Monthly Journal of the Department of Commerce and Industries. V. 30, No. 9, May 1972. 


Table 3.—Republic of South Africa: Exports of mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 
METALS 
Aluminum: 
Oxide and hydroxide................-. 44 2 NA. 
Metal including alloys: 
8% A eu oes 1,930 421 NA. 
Unwrought and semimanufactures. . 2,224 2,977 NA. 
Antimony, ore and concentrate 0,960 27,522 United Kingdom 11,195; United 
States 10,863. 
Arsenic trioxide, pentoxide and acids 183 472 NA. 
Chromium: 
Chromite. ............- thousand tons r 908 1,083 United States 361; Japan 274; West 
Germany 153. 
B Oxide and hydroxide. ................ 27 15 NA. 
opper: 
Ore and concentrate 14,446 16,455 Japan 14,678; United Kingdom 1, 454. 
1 ³ĩð A 8 33 84 NA. 
Metal, including alloys: 
"ac | i a ER 109 72 United Kingdom 57; Netherlands 15. 
Unwrought: 
Blister and other unrefined?. .. 1 60, 459 58,558 United States 22,053; Japan 18,027; 
Belgium 7 , 945. f 
Refined?. .. .-.------------ 58,091 59,868 West Germany 31,579; United King- 
dom 19,207. 
Master alloy e 
Semimanufacturees 8,064 3,325 NA. 
Gold, metal, unworked or partly worked? : : 
troy ounces. . 1,487 3,768 Japan 1,765; United Kingdom 269. 


See footnotes at end of table. 


718 


MINERALS YEARBOOK, 1971 


Table 3.—Republic of South Africa: Exports of mineral commodities 1—Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS—Continued 
Iron and steel: 
Ore and concentrate 2. thousand tons 


Roasted pyrite __._...___.____.------- 
Meta 


Sponge iron, powder and shot 

Spiegelei sens 

Ferroalloys: 
Ferromanganese.............- 


Ferrochrome................- 


Ferrosilicon.................- 


Ingots and other primary forms 


Semimanufactures: 
Bars and ro dss 
Angles, sha 
Plate and sheet 
Hoop and strip. .............. 
Rails and accessories 
( o˙⅛̃ͥ ꝛʒ V NA 
Tubes, pipes, and fittings....... 
Castings and forgings. ........ 


Lead:? 


Unwrought...................... 


Semimanufactures 
Magnesium, metal, scrap. zz 
Manganese: 

Ore and concentrate. thousand tons 


J)ö§;— ... TET 
Metal, electroly tic 


Matte, speiss, and similar materials 
Metal including alloys: 


Semimanufacture s 
Platinum-group, metals, including alloys, all 
forms thousand troy ounces 
Silver: 
Waste and sweepings troy ounces.. 
Metal, including alloys’ 
thousand troy ounces. . 


Tin: 
Ore and concentrate long tons 
Metal including alloys 
CPAP oe ee ee te ed do.... 
Unwrought and e 
— 
Titanium oxide 
Tungsten: 


Ore and concentrate 


Metal including alloys, all forms 
Vanadium, pentoxide (fused) ............- 
Zinc: 

Ore and concentrateʒʒʒů- «4 


Metal including alloys: 
Scrap, dust and powder 
Unwrought and semimanufactures. . 


See footnotes at end of table. 


1969 


4,789 
1,852 


9,277 
611,785 
166 


1,788 
253,965 
107,472 

12,918 
15,105 
11,481 


367,252 


1,505 
1,139 
126 
54,544 


158 
58 


1,821 


11 
9,329 


39 

4, 762 

r 65,619 
235 


96 
87 


1970 


213,424 
87,828 
10,531 
11,009 
21,503 


NA 
261,767 
2,500 
3.091 


288 


61 
221 


185 
26 
5,392 


26, 895 
780 


735 
56 


Principal destinations, 1970 


Japan 5, 136; Netherlands 354. 
sapan 1,751; France 693; Taiwan 648. 


NA. 
Italy 1,067; New Zealand 234. 


United States 105,826; United King- 
dom 21,578; Italy 20, 407. 

United States 17, 278; Canada 16,925; 
West Germany 11,810. 

Australia 4,070; Japan 1,043; United 
States 898. 

West Germany 5,265; Italy 1,190; 
Belgium 1,016. 

Spain 13, 686; Japan 2,869. 


United Kingdom 7,210; Japan 2,054. 
All to West Germany. 


Italy 21,280; United States 10,061; 
United Kingdom 7,688. 


NA. 
United States 84. 
qapan 675; Netherlands 469; France 


NA. 
Canada 1,788; Sweden 1,654; United 
coro 1,414. 

A. 


United Kingdom 12. 


United Kingdom 17. 
Italy 981; United Kingdom 766; 
etherlands 658. 


NA. 

United Kingdom 261,720. 

NA. 

Netherlands 1,862; West Germany 


NA. 


NA. 
NA. 


Mo Germany 159; United Kingdom 

Jap an 1,706; West Germany 914; 
nited Kingdom 842. 

Nae States 11,402; Japan 9,842. 


NA. 
NA. 
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Table 3.—Republic of South Africa: Exports of mineral commodities 1—Continued 
(Metric tons unless otherwise specified) 


Commodity 


MET ALS—Continued 


Other: 
Ore and concentrate: 
Of base and precious metals, n. e.s. 


Of molybdenum, tantalum, titanium, 
vanadium, and zirconium 
Ash and residue containing nonferrous 


Waste and sweepings of precious metals 


troy ounces.. 
Metal including alloys: 
Alkali and alkaline earth 
kilograms.. 
Base metals, n.e.s_____._____..-_-_- 
NONMETALS 
Abrasives, natural, n.e.s.: 


Clays and products: 
Crude n.e.s.: 
Andalusite, kyanite and sillimanite. . 


Products: 
Refractory... 
Nonrefractory?._.._........------ 

Diamond: 
Gem, unworked and worked 
thousand carats__ 


Industrial: 
Natur do 


Fertilizer materials: 
Crude: 


Crude including splittings and waste 
Worked including agglomerated splittings 
value, thousands 

Pigments, mineral: 

Natural, crude. .....................- 
Iron oxides, processed 
Precious and semiprecious stones, except 

diamond: 

Precious thousand carats. . 


Semiprecious. ............- kilograms. . 


Sodium and potassium compounds, n.e.s.: 
Caustic 80da.................--.....- 


See footnotes at end of table. 


1969 


53,065 
200,059 


26,825 
1,245 


3,690 


9,827 
4,443 
85 
17,429 


2 
209 
1,684 


124,729 
6 


LI 


64 

13, 908 
3,940 
1,698 
11,058 
$27 


1,380 
217 


2,714 
278,296 
39,300 


38 
106 


1970 


1,060 


5, 656 
4. 540 
1.275 


134 
280 


15 

304 
290,380 
63 


58,231 
90 


49,490 
253. 586 


86,382 
1,884 


15,661 


1 
229 
1,589 


65,486 
T, 401 


2,244 


3,140 
120,381 


1,741 
460 ,370 
43,013 


105 
114 


Principal destinations, 1970 


United Kingdom 299; Japan 225; 
United States 168. 


West Germany 4, 824; Japan 484. 
NA. 
All to United Kingdom. 


NA. 
United Kingdom 138; Netherlands 50. 


United Kingdom 10, 357; West 
Germany 7, 039; Netherlands 3, 898. 

Japan 102,369; West Germany 71, 988; 
United Kingdom 24,773. 


NA. 

NA. 

United Kingdom 2,266; United States 
260; Belgium-Luxembourg 241. 

United Kingdom 6,950; Ireland 943; 
United States 41. 

Esos 4,622; United Kingdom 20. 


United States 3,691; Italy 3,301; 
West Germany. 2, 565. 


United Kingdom 1,284. 


A. 
Japan 65,014; West Germany 24, 624; 
Australia 6,559. 


NA. 

NA. 

Switzerland 1,620; United States 39; 
apan 38. 

United States 123, 886; West Germany 

RS uis ,905; Japan 82,966. 


NA. 
NA. 
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Table 3.—Republic of South Africa: Exports of mineral commodities 1—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 

NONMETALS—Continued 

Stone, sand and gravel: 
Dimension stone: 

Crude and partly worked: 
Calcareous.................- 2,007 
Ersnie 234, 487 
S ²˙ AAA ROS 115 

Worked. including s late 309 

Dolomite, chiefly refractory grade 11,224 
Gravel and crushed rock 486 
Limestone except dimension 9,641 
Quartz and quartzite. ...............- 1,985 
Sand, excluding metal bearing 2,299 
Sulfur: 
Elemental: 
Other than colloidal..............- 2,884 
Colloidal.................-..-..- 39 
Sulfur diode 1 
Sulfuric aceiicacakkkkk.. 275 
Tale and steatite.___________.._---_-_----. 259 
Vermiculite“. 104, 856 
Nonmetals n. e. s 
GCPFCCͤ;ͤĩÄ˙1Ü—ũ ˙ ] 8,326 
Slag, dross and similar waste, not metal 
bearing: 
From iron and steel manufacture 16,224 
Slag and ash n. e.s 35 
Building materials of asphalt, asbestos, 
and fiber cement and unfired non- 
metals n.e.8................- value.. $938,562 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural.............. 7,160 
Carbon black and gas carbon 2,260 
Coal and briquets: 
en, ß Ede aee 825, 250 
rr ⁰·˙ꝛiů d ̃ mm. 2 eee 573,254 
Coke and semi cok o 12, 190 
Gas, hydrocarbon, natural and manufactured 3, 502 
Petroleum refinery products: 
Gasoline motor 
thousand 42-gallon barrels. . 185 
Kerosine and jet fuel do.... 543 
Distillate fuel oll do.... 1,551 
Residual fuel oll do 18,647 
Lubricants (including grease) ....do.... 32 
Mineral jelly and wax.......... do.... 103 
Nonlubricating oils. ............. do 15 
Fe 42-gallon barrels. . 336 
Bitumen and other residues 
thousand 42-gallon barrels. . 117 
Bituminous mixtures, n. e. do 40 
Tar distilled coal, lignite or from peat, and 
other mineral tar ))CCCCGÿòꝙ 8 6, 557 


1970 


406 
930 
115,768 


15,427 


20,076 
$705,155 


4,630 
8,458 


1,202,970 


658,872 
94, 107 


Principal destinations, 1970 


NA. 


N 
United Kingdom 29,002; Italy 19,229; 
West Germany 13,541. 


Netherlands 4,824; Japan 2,798; 
United States 2. 558. 


NA. 


NA. 


NA. 
NA. 


Netherlands 348,894; Japan 841,701; 
N 211, 827. 


NA. 
NA. 


Ship and aircraft stores 2. 

Ship and aircraft stores 460. 
Ship and aircraft stores 1, 259. 
MP and aircraft stores 20,679. 


United States 38; United Kingdom 16; 
It Germany 15. 


NA. 


NA. 
NA. 


NA. 


e Estimate. r Revised. NA Not available. 


1 Source: 


Foreign Trade Statistics. V. 1, 1970, compiled by the Department of Customs and Excise, and 


includes Botswana, Lesotho, Swaziland, and the Territory of South-West Africa. 
? Partially or wholly from Botswana, Lesotho, Swaziland, or Territory of South-West Africa 
3 Industrial gold only, excluding large quantities of monetary gold not reported officially in trade statistics. 


4 Less than unit. 
$ Includes platinum. 
6 See lead for concentrate. 


7 Excluding material reported in orginal source in square yards. 


THE MINERAL INDUSTRY OF THE REPUBLIC OF SOUTH AFRICA 


721 


Table 4.—Republic of South Africa: Imports of mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 
METALS 
Aluminum: 
Bsuüxia. oe ² 16,514 14,046 Australia 9, 501; West Germany 257. 
Oxide and hydroxide 1,8968 15,166 West Germany 13,502; Japan 527; 
United Kingdom 528. 
Metal including alloys: 
Unwrou gh 41,191 49,119 Canada 41,829; United States 4,220; 
Norway 1, 517; Australia 1, 262. 
Semimanufacture s 6,873 14,167 United States 6, 432; Canada 1,938; 
France 1, 047; United Kingdom 1, 037. 
Arsenic: 
Oxides and acids____.___.___________- 18 20 NA. 
ö; ee ee SO oa 206 78 NA. 
Chromium: 
Chromite- -------------------------- 82,977 21,998 NA. 
Oxide and hydroxide.................. 131 6 NA. 
Cobalt oxide and hydrox ide 15 13 NA. 
Copper: 
Ore and concentrate 9.392 7,372 NA. 
Metal including alloys: 
DOPED ðÄ;ê²LoaOĩO mut 26 47 NA. 
Unwrou ght 2, 727 1,170 NA. 
Semimanufactures 2,332 2,644 United Kingdom 1,155; Italy 429; West 
Germany 256. 
Gold, metal, unworked or partly worked 
troy ounces. . 11,825 7,821 United Kingdom 4,374; Switzerland 
927; West Germany 800. 
Iron and steel: 
Ore and concentrate 2 9 NA. 
Metal: 
ß cR sages 18,510 5,223 NA. 
Pig iron, ferroalloys, and similar 
materials 8,967 12,055 NA. 
Steel ingots and other primary 
GP 15,573 109,481 NA. 
Semimanufactures: 
Bars and rod ss 12,128 55,385 Japan 18,128; France 12,564; United 
ingdom 7,880; Canada 4,047. 
Angles, shapes and sections 9,482 18,759 United Kingdom 6,889; Japan 5,380; 
Belgium 5,086. 
Plate and sheet 67,251 139,383 Japan 95,710; France 14,201; West 
many 10,413; United Kingdom 
Hoop and strip................- 5,411 8,558 Japan 3,965; United Kingdom 1,924; 
West Germany 781; Belgium 3165. 
Rails and accessories 5,066 5,527 NA. f 
Wire and wire roll 10,187 10,945 Belgium 3,888; United Kingdom 1,774; 
West Germany 1,648. 
Tubes, pipes and fittings. ..... 86,784 39,212 Japan 17,116; United Kingdom 6,711; 
West Germany 4,356; Sweden 2,264. 
Castings and forgings, rough... r 2, 715 8,995 United Kingdom 1, 668; Australia 587; 
— France 527; United States 451. 
il r 149,019 281,764 
Lead: 
Ore and concentrate 4 EM 
Oxidél. cnm Rea du ium Eu s 87 82 NA. 
Metal including alloys: : 
CIÜD coe ect oe eben tee 8,873 5,497 Canada 1,278; Australia 672; United 
States 392. 
Unwrought.....................- 7,278 10,493 
Semimanufacturees 3, 531 121 NA. 
Magnesium, metal including alloys, all forms 425 612 Norway 447; United States 139; West 
Germany 9. 
Manganese: 
re and concentrate 664 1,797 United Kingdom 1, 276; Japan 75. 
P A ³ 1,994 977 NA. 
Mercury 76-pound flasks. _ „302 1,024 Spain 385; Italy 177; Turkey 115; 
United Kingdom 70. 
Molybdenum, metal, including alloys, all 
OP o cuu ³Ü¹-¹»AA ea y UE 9 9 NA. 
Nickel: 
Ore and concentrate 181 De 
Metal, including alloys, all forms r 510 561 United Kingdom 290; West Germany 59; 
Japan 36; United States 36. 
Platinum-group metals, including alloys, all 
OMS RS troy ounces.. 5,144 8,223 United Kingdom 2,270. 
Silicon and telluriunmnmnmnnn 231 563 Sweden 109; West Germany 94; France 


See footnotes at end of table. 


89; Norway 68. 
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Imports of mineral commodities 1—Continued 
(Metric tons unless otherwise specified) 


Commodity 
MET ALS—Continued 
Silver: 
Waste and sweeping. ..... troy ounces. . 
Metal including alloys_________- do 
Tin: 
Ore and concentrate long tons 
%% ͥ ww y do 
Metal 
S/ ˙Ü1Owmꝛ s EE do 
Unwrought and semimanuidctures 
0...- 


Titanium (ilmenite): 
Ore and concentrate 


Tungsten: 
Ore and concentrate 
Metal including alloys, all forms 
Zinc: 
Ore and concentrate. . ..............- 


Metal including alloys: 
Scrap, including powder and dust. 


Unwrought.............--..-.-.- 
Semimanufacture s 


Zirconium ore and concentrate 
ther: 
Ore and concentrate: 
Of molybdenum, tantalum and 
vanadiu mm 
Other base metals, n.e.s 


Ann ant residue containing nonferrous 
Oxides, hydroxides and peroxides of 
metals, n.e.8........._.-...--.----- 
Elemental boron, phosphorus and/or 
selenium. 
Metals, including alloys, all forms: 
ali, alkaline earth and rare earth 
metals 
Pyrophoric alloys 
Base metals, including alloys, all 
forms, n.e.s. 


NONMETALS 


Abrasives, natural, n.e.s.: 
Pumice, emery, natural corundum, etc. . 
Grinding and polishing wheels and 
to 


Boron materials: 
Crude natural bor ats 


Clays and products: 
Crude clays and refractory minerals 
Products: 
Refractor / 


Nonrefractor j 


Cryolite and chiol ite 
Diamond: 


See footnotes at end of table. 


1969 


1,556 
193,517 


r 100 
28 


13 
466 


25 
688 


285 
41 


2 
216 


1,692 


8,516 
221 


547 


91 
2,077 


2,195 
244 


133 
250 
8 


861 


2,749 
449 


15,898 
4,827 


10,723 
14,028 
9,044 
55 
55,181 
3,081 


4,112 
118 


1970 


175 
253,169 


141 
55 


Principal sources, 1970 


NA. 

United Kingdom 43, 723; West Germany 
41,683; Switzerland 39,689; United 
States 22, 442. 


NA. 
NA. 


NA. 
NA. 
Australia 141. 
NA. 


United States 148; Australia 69. 
NA. 
M ida States 10,825; Australia 711. 


Australia 790; United States 355; United 
Kingdom 60. 


NA 

Australia 3, 922; Finland 1,000; Canada 
1,000; West Germany 34. 

Australia 599. 


Canada 120; United States 25. 
Australia 1,925; Brazil 52; United States 


NA. 


United States 167; West Germany 42; 
United Kingdom 83. 


United Kingdom 57; Canada 10. 


NA. 
NA. 


United Kingdom 188; Japan 68; 
Belgium 45; Canada 44; Spain 80. 


NA. 


West Germany 164; United 
Kingdom 101; Japan 81; Italy 30. 


West, Germany 827; United Kingdom 


NA. 
United States 593; France 138. 
NA. 
NA. 
NA. 
NA. 


West Germany 5,348; Austria 2,968; 
United States 2,234. 

NA. 

NA. 


United Kingdom 26,552; United States 
6,715; Switzerland 
United Kingdom 1l, 440; Ireland 992. 


NA. 
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Table 4.—Republic of South Africa: Imports of mineral commodities 1—Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS——Continued 
Fertilizer materials: 
Crude: 
Nitrogenous. ...................- 
Phosphatic. ....................- 
PotasHle-... ono ³ð A Ed 


Manufactured: 
Nitrogenous............-.-.-.-.- 


i 
homas sla g 
i ees 


Other, including mixed 
ne ute, natural 
y 


Mica: 


Crude, including splittings and waste 


Worked, including agglomerated 
Splittin@s. ------------------------ 
Pigments, mineral: 
Natural, crude. .....................- 
Iron oxides, processed 


Precious and semiprecious gem stones, except 
CF value, thousands 


Caustic potassss 2222.2... 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Calcareous. ................- 


Quartz and quartzite. |... ...........- 
Sand, excluding metal bearing 
Sulfur: 
Elemental: 
Other than colloidal.............- 
Colloldáli..:. 22:22-22:22 eek 


Sulfuric acid... 2.22 2.22... -- 
Tale and steatite. ..... 22 22-2 ---- 
ir nonmetals, n. e. s.: 


Slag, dross, and similar waste, not metal 


g: 
From iron and steel manufacture 
Slag and ash, n.e.8...............-. 
Oxides and hydroxides of magnesium, 
strontium and barium..............- 
Iodine and fluorine................... 
Building materials of asphalt, asbestos 
and Aber cement, and unfired non- 
metals, n.e. s 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural 
Carbon and carbon black 
Coal, all grades including briquets. ......... 
Coke and semicock ao 
Gas, hydrocarbon, natural...............-- 
Hydrogen and rare gases. 
PJöÜöÜ „».. ] A mdr le c Eit 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels. . 


See footnotes at end of table. 


1969 


1,583 
2 


126,212 


459 
3,586 
19,123 
214 
27,792 
49 

352 
6,417 
128 
451 
83, 178 


177 


158,701 
277 

18 

9 

2, 433 
1,471 
24,898 
64 


180 
12 


56,410 


1970 


676 


63,661 


Principal sources, 1970 


West Germany 608. 
NA. 


NA. 
NA. 


Italy 800; United Kingdom 608; West 
Germany 284. 


Belgium 11,283. 

West Germany 500; Ital 

West Germany 31,979; 
Spain 4,000. 

NA. 


500. 
ance 17,218; 


NA. 
NA. 
Md Germany 2,725; United Kingdom 


NA. 
NA. 
United Kingdom 2, 133. 


Netherlands 5,730; West Germany 
Sr United States 2,187. 


NA. 

NA. 

Italy 1,357; Portugal 260. 
A. 


A. 
Italy 1,178. 
Australia 242; United Kingdom 197. 


Canada 38,280. 
NA. 


NA. 
NA. 


NA. 
yaaa States 11,417; Netherlands 607. 
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Table 4.—Republic of South Africa: Imports of mineral commodities 1—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 


MINERAL FUELS AND RELATED 
MATERIALS—Continued 
Petroleum—Continued 
Refinery products: 
Gasoline, motor 
thousand 42-gallon barrels. . 4,524 3, 295 * Antilles 153; 3,142 un- 


repor 
Kerosine (ineluding jet fuel) and 


white spirit... do 3, 636 2,943 United States 35; 2, 908 unreported. 
Distillate fuel oil. .......... do.... 3,777 4,808 United Kingdom 367; Australia 260; 
3,681 unreported. 
Residual fuel oil............. do 6,091 8,252 A. 
Lubricants (including grease) do 924 1,040 United States 387; United Kingdom 214. 
Jelly and wax.............- do.... 186 287 United States 90; West Germany 49; 
Japan 44. 
Other: 
Nonlubricating oils, n.e.8. do 6,605 5,346 Italy 141; United States 57. 
Pitch....... 42-gallon barrels. . 2,547 4,983 United Kingdom 2,805. 
Pitch coke............. do.... 198 ate 
Petroleum coke. ....... do- 33,270 33,468 All to United States. 


Bitumen and other residues 
do 381,101 17,720 United States 10,551; Netherlands 
Bituminous mixtures, n. e. s 
do- 3,054 2,085 NA. 
Mineral tar and other coal-, petroleum, or 
gas- derived crude chemi 
thousand 42-gallon barrels. . 268 269 NA. 


r Revised. NA Not available. 

1 Source: Foreign Trade Statistics. V. 1, 1970, compiled by the Department of Customs and Excise, and 
includes Botswana, Lesotho, Swaziland, and the ‘Territory of South-West Africa. 

2 Less than 4 unit. 

3 Includes some manufactures, not separable from unwrought and semimanufactures in source. 


Table 5.—Republic of South Africa: Major domestic mineral sales in 19711 


Commodity Thousand 
, dollars 
METALS 
h ²˙o.—www-----..· rr dd uc c M C dE d e 3,761 
& ]⁰⅛q⁵]ÿ ꝛ . d 46, 076 
(( ĩ⁵³ð.¹.iͥ ͥͥͥͥ ⁰¼ ʒ́oy .... . yy EE EE E EE 17,271 
Manganese /h yd 88 8,090 
Nickel s cc su oc ccc cmt E Luce ñ ñ Mata re Ae 9,265 
TH 1:902 2 roc ec Le cL ̃ EL y dE 1,944 
NONMETALS 

anos dnte i ð V MN d ELE x E Era 572 
qꝙ%%Äͥ ³ ³W6A A ³o⁰ toa ene Dewees ose cecusestesnseceeeecescecesuss LEE 4, 710 
Clays JJ ↄ !!! 886 2,828 
CCE ⁰ eee ie ee ee c ELE eee ³ð M LE E 817 
F ³² ( h S A E 748 

GYPSUM oe ...... ³oW8AA.. ]ð d mt yd mr y d ME 
Fiel. ↄ³Q / ³⅛ð dd Z ED E EM ME 14,882 
Lime products, t - dd d 11,432 
lll ⁵ðſ/ſddd/ ³ð/ſſſſͥͥ V — ece et 1,012 
Fh So cao e wae ec as atest eee eels eect a een 8 14,698 
,, . oe a . eR ME LL EE 5,110 
. ipo "EHE" 4,506 
II ⁵ en os ea ne ee ae ar i a ob oleae 3,084 
irn Web MERE" HERMES 2,298 
Stone, dimension. ;;ññ?ñxV“ ⁰y ⁰ßddd ⁰⁰⁰ms rar 1. 536 

MINERAL FUELS AND RELATED MATERIALS 
er CE ͥͥͥ ͥͥͥͥͥͥͥGT00ꝗ]ꝓGGſuàyuſdddd/ddddſ⁵⁵⁵öõͥõõͤͥͥͥõĩ§ĩê000—D ſ r ERROR 153, 340 
MISCELLANEOUS 

Other minerals. -osson ·w¹ſ² rr te et ꝛðo w EN 57,594 
Toldlaos.-ec ß dd Le oes LE camis do 866,546 


1 Does not include gold, silver, and diamond, data on which are not available. 


Source: Republic of South Africa, Department of Mines. Quarterly Information Circular. October- 
December 1971, pp. 29-30. 
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Table 6.—Republic of South Africa: Major mineral exports in 1971 
Commodity Thousand 
ollars 
ij METALS 
Antimony, concentrate. ...... LLL LLL LL cl ee ee eee eee ene 7,092 
C üromite a ͥ h ſͤſ⁰ ³0 a TONNES d vx RUMOR MENNEINO 16, 520 
Cop SOM NRI DRE RET esas mama yy yy y f y RES 105,483 
U oon dd ³ A E E a ee 1,249,968 
IFOD OR 025. een Loue d ⁰ LR Me Sel AE Er eee oe DE 26,514 
Mangana OFB..-- uos elu ³ ÜÜ . ¹ ¹ “un.. y ³ð y UE LU ee 43,243 
Nickel 5. iuo s ses p Le o E ß Le f aM 21,087 
SIVaR. moro fo cu le uc t a LL d LE M DM i uM E EU E 4,96 
Tan, COV CONICET CS ur ole ade me es Li K Seat Ee EE LE 4,523 
Mansdimi « x ſddſßſdd LA I ce Sep Pa n ELE 23, 645 
NONMETALS 
Andalusite and sillimanitte·ee“n! t 2,224 
ASDOHLOS cog e, ß dd ß A 48,789 
CCC ͤͤͤ ]·Ü¹w - m̃pq ä ˙ʒt ðͤ x MEUS 6,478 
Diamond! coh ĩ²³1tdl] ]r¾¾ eet oa 0v·. ³⁰ mm ³. 0. F;u;x;ꝙg y EL dae 90, 558 
Fh ⁰¹¹ epee we tcu eu D due a ee ae 582 
1%%%%/öÜið1r² ½n ² ³ ᷣ : —EZÜ.ü]!]½½)½½ßꝙſB́ch)h́yhPBhyf—́h́h2f́h—hé‚h! ² I i Lu RP dE 6,639 
Gem stones, semipreciou sss e nnn ee LLL ee ee eee ee 651 
Limestole---. v enn Lau eiut mo ße e e E ELE 569 
/! ͤͤõͥ ³ꝛoVW¹ ges ⁊ðͤͤK -=-. "pe" coc ⁰ꝗęꝶmn; yd y ch nee dae 456 
d%ͤĩÄò;â 6 ͥ A A NTE E èͤdddddddddſdddddddddſ ᷑ r x One MTS 370 
Stone, ii ð-.q q ⁰ꝙydydſ d E Slee hed a 7,244 
!...... ³ðAVA mn EE mE „122 
MINERAL FUELS AND RELATED MATERIALS 
nc NT z:: RN 18,788 
MISCELLANEOUS 

Other minéral! ͥ ie ee re ee dd ee ee 8 147 ,008 
ToU. oak oS ee ets tol ye De ce Sere sence eet eee ERO LED EC 1,831,518 


1 Total value, including domestic sales, if any. 


2 Includes slag, poly- and metavanadate, fused pent-oxide, ferrovanadium, and Carvan. 


3 Mainly platinum and uranium. 


Source: Republic of South Africa, Department of Mines. Quarterly Information Circular. October— 


December 1971. pp. 31-32. 


COMMODITY REVIEW 


METALS 


Aluminum.—The 50,000-ton-per-year, $67 
million aluminum smelter of  Alusaf 
(Pty) Ltd. a joint venture of Alusuisse, 
the Swiss aluminum company, Industrial 
Development Corp. (IDC), and Barlow 
Rand Ltd. (Thomas F. Barlow & Sons Ltd. 
acquired Rand Mines Ltd. and changed 
the name to Barlow Rand Ltd. on June 
28) began operating at full capacity in 
June and was officially opened in October. 
During 1971 the plant used alumina im- 
ported from Europe as feedstock. Begin- 
ning in 1973 alumina will be imported 
from the Alusuisse bauxite development in 
Gove, Northern Territory, Australia, under 
the terms of a 20-year contract. The alu- 
minum plant, designed for an ultimate an- 
nual capacity of 300,000 tons, is the first 
stage in the $560 million industrial devel- 
opment program for the Vryheid-Empan- 
geni-Richards Bay region, Natal. 


Usco Cable Co. (Pty. Ltd., a subsidiary 
of Union Steel Corp. of South Africa Ltd., 


was formed in partnership with Southwire 
Co. of the United States to produce and 
market an aluminum alloy used in insu- 
lated wires and cables. A new plant, adja- 
cent to Usco Aluminum Corp's wire and 
conductor plant at Richard's Bay, is 
planned. 

Antimony.—Production of concentrates 
by Consolidated Murchison (Transvaal) 
Goldfields and Development Co. Ltd., the 
largest single producer in the free world, 
was reduced as a result of lessened world 
demand, primarily in the United States. 
Stockpiling increased in an effort to pre- 
vent future shortages and price fluctua- 
tions such as occurred in 1970. The esti- 
mated stockpile on December 31 was 
17,631 tons, equivalent to about 9 months’ 
production at current rates. Sinking of the 
proposed New Monarch deep level shaft 
was delayed although preparatory work 
was undertaken for its eventual opening 
when the market improves. 

Feasibility studies were being conducted 
on establishment of an antimony smelter 
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in the Republic of South Africa by an un- 
specified company, reportedly a large cus- 
tomer of Consolidated Murchison. 

Chromite.— Production continued to in- 
crease as exports and domestic demand 
remained strong although slowing in the 
last 6 months as a result of declining sales 
to the ferrochrome and stainless steel mar- 
kets. Increased production capacity was 
planned by the major producers to meet 
demand of the expanding ferrochrome in- 
dustry and increasing export requirements. 

Chrome Mines of South Africa began ex- 
pansion of its No. 1 concentration plant 
and installation of additional sorting and 
screening facilities at its Zwartkop mine, 
the largest chrome producer in South Af- 
rica. Production at the company's Grooth- 
oek mine was restricted for several months 
because of underground caving and flood- 
ing. At yearend production had returned 
to normal, and work had begun on sinking 
the new No. 5 shaft. 

A new system of shafts was completed at 
the mine of Henry Gould (Pty) Ltd., 
near Marikana, and expansion plans were 
completed for the Winterveld Chrome 
Mines (Pty. Ltd. near Steelpoort; both 
are subsidiaries of Transvaal Consolidated 
Land and Exploration Co. Ltd. 

An $11 million expansion program at 
the Potgietersrust mine of African Metals 
Corp. Ltd. (Amcor) began in July, and 
production at a rate of 250,000 tons per 
year was planned. 

Johannesburg Consolidated Investment 
Co. Ltd. announced the development of a 
commerical pelletizing process for chrome. 
A new chrome processing plant at the 
Middleburg-Witbank area is planned. 

Copper.—Palabora Mining Co. Ltd.—Op- 
erating data for the Phalaborwa mine, the 
largest copper mine in the Republic of 
South Africa, were as follows: 


1970 1971 
Ore milled 
thousand metric tons 18,947 19,087 
Average grade percent 0. 54 0.57 
Production of blister copper 
metrie tons 91,898 97,976 


Gross sales (including vermic- 
culite, sulfuric acid, mag- 


netite)..value, thousands. $186,080 $112,202 


The grade of ore was slightly higher in 
1971 because of the increase in cutoff 
grade from 0.20 to 0.25 percent. Although 
copper production increased, sales value 
declined owing to lower copper prices. 
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O'okiep Copper Co. Ltd.—According to 
the company's annual report for 1971 op- 
erating data for the 11 active mines and 
three mills were as follows: 


1970 1971 
Ore mined and milled 
thousand metric tons 2,916 8,017 
Average grade percent. . 1.87 1.28 
Production of blister copper 
metric tons.. 35,850 34, 492 
Total metal sales 
value, thousands $45,980 $34,658 


Although the tonnage of ore mined and 
milled increased, production of blister cop- 
per declined as a result of the declining 
grade of ore. The average cost of produc- 
tion per ton of ore rose from $594 in 1970 
to 5671 in 1971. Ore reserves at yearend 
were 27.6 million tons averaging 1.55 per- 
cent copper. The 3-year drought and re- 
sulting water shortage threatening O’okiep 
operations ended in the final months of 
the year. 

Messina (Transvaal) Development Co. 
Ltd.—Production of refined copper in- 
creased to 34,814 tons for the fiscal year 
ending September 30. Production of copper 
at the Messina mine, at 11,000 tons, was 
below that planned, and plans for increas- 
ing annual output to 12,000 tons were 
postponed for at least 3 years. Additional 
development and prospecting was under- 
taken in the vicinity of the mine to bring 
more ore into reserve. The company 
planned to increase copper production to 
40,000 tons in 1972 and 43,000 tons there- 
after. 

Development continued at the Prieska 
copper (and zinc) mine, a joint venture of 
Anglovaal, Middle Witwatersrand (Western 
Areas) Ltd., and United States Steel Corp. 
Financing for the project was finalized 
with United States Steel increasing its eq- 
uity interest to 45.2196 percent in return 
for providing an additional $17.78 million 
loan. Ten-year sales contracts were ar- 
ranged for the entire concentrate output 
with Norddeutsche Affinerie in West Ger- 
many, AMMI S.p.A. in Italy, and O'okiep 
in South Africa. The company retained the 


option of increasing or decreasing the 


amounts sold during the period and/or re- 
ceiving a percentage of the refined metal 
produced.* Prieska Copper Mines (Pty.) Ltd. 
was established as a separate entity for 


*South African Mining and Engineering Jour- 
nal. V. 84, No. 4064, January 1972, pp. 23-31. 
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future stock exchange listing and removed 
as a subsidiary of African Triangle Mining, 
Prospecting, and Development Co. 

Production at Prieska is scheduled to 
begin early in 1973 at a milling rate of 
100,000 tons per year and increasing to 
227,000 tons per year in the second half of 
1974. Ore reserves, to a depth of 900 me- 
ters, are estimated at 47 million tons at 
1./4 percent copper. Owing to the extent 
of mechanization possible, the total labor 
force is expected to be 2,000 when in full 
production. Sinking of the main Hutchings 
shaft, 8.9 meters in diameter, began in 
May and, according to the annual report 
of Anglovaal, had reached a depth of 323 
meters by the end of September. Construc- 
tion neared completion on a water pipe- 
line from the Orange River, and arrange- 
ments were made with South African 
Railways to build a 47-kilometer spurline 
between the mine and Groveton siding, lo- 
cated on the main Prieska-Upington rail- 
way line. 

The South African National Institute of 
Metallurgy constructed a pilot plant for 
testing a new method of copper recovery. 
In the process, copper concentrate is dis- 
solved, and the copper is collected from 
the solution by electrowinning.5 

Gold.—Mine production declined as a 


Table 7.—Republic of South Africa: 
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result of a drop in grade in the Orange 
Free State and scaling down of operations 
on the Central and East Rand. A total of 
73.6 million tons of ore was milled during 
the year, compared with 74.5 million in 
1970. Although production declined, value 
increased to a record $1,250 million as a 
result of increasing gold prices on the free 
market. Working costs continued to in- 
crease, averaging $11.08 per ton milled in 
1971, compared with $10.28 per ton in 
1970. Although costs increased and average 
yield declined, company profits were gener- 
ally higher as a result of increased pre- 
miums paid to producers by the Govern- 
ment. During the year all newly mined 
gold was sold on the free market plus an 
additional 7.31 million ounces from official 
reserves, At yearend these reserves were 
down to 11.72 million ounces. As a result 
of devaluation of the rand, the value of gold 
was raised from the equivalent of $35 to 
$40 per ounce. 


The number of mines receiving govern- 
ment assistance decreased to 19 as Rand 
Leases ceased production in June. In 1972 
these mines produced about 14 percent of 
total gold output. 


$ Mining Journal. New Copper Process. V. 277, 
No. 7112, p. 533. 


Salient statistics of gold and uranium 


production by members of the Chamber of Mines, Transvaal and Orange Free State 


Number Eg operating gold mines 


Ore mill 
Production of gold: 


o ùu ß ͥꝗ baee 
Per ton of ore milldtt 2 2-22 
Number of y eges ee mines 


Ore treated for uranium recov 
Production of uranium oxide (U 726 8): 


Gross weigere 


Average realized gold price, per ounce!__.._......... 
Premiums from private sales 
Working profit, gold and uranium. ................- 
Taxes and lease fees payable to Government 
Net dividends... . ........... 2. LLL LL Lll lll 2-2 - 


Mine development, including shaft sin king 
Ore reserves, payable. -.---------------------------- 
Average grade of reserves. 


1 Includes premiums from private sales. 


1970 1971 

"ocn 47 45 
FF thousand tons 74, 467 73,615 
mes thousand troy ounces. . 31,795 81,398 
Ee Mn E E NN troy ounces.. 0.427 0.421 
a eS T8 10 11 
Eff. thousand tons 13, 976 14,253 
Bie ea MI d epee thousand pounds 8,288 8,377 
REN pounds 0. 5 0.59 
Arce cnl ci ? $36.18 $40.40 
JFC thousands.. $36,753 $149,066 
ates cu P LOU SETA do.... $427,076 $470,254 
ETUDES: do.... $184,292 $191,800 
J tai nrc e do.... $184,846 $184,080 
JJ. at 8 38, 845 37,614 
JJͤͤĩÜöÄ 8 378,101 379,171 
JJJVSVVVVVPTſé tele meters 930,600 891, 200 
oC MES thousand tons.. 139,125 137,045 
SENSU troy ounce per ton... 0.555 0.553 


Source: Chamber of Mines of South Africa. Published by Union Corp., Ltd. Reports and Accounts 1971. 


728 


Table 8.—Republic of South Africa: 
Gold output, by major producers, 1971 


(Troy ounces) 


Company or mine Production 
Blyvooruitzicht...................- 1,184,630 
.. ew nU STE 439, 
Buffelsfontein.....................- 1,138,905 
City Deep ue ß 173,842 
Crown Mines 99,526 
Doorhfontein......................- 705 , 433 
Durban Deep. ..........-.....-...- 398,374 
East Daggafon tin 296,475 
East Rand 609,742 
Elsburg..............-...-.......- 801,246 
Freddies Consolidated. .............. 486,145 
Free State Geduld..................- 1,691,844 
Free State Saaiplaas................- 631,145 
He JJ... FO tM EE 289,948 
Harmon) 1,101,807 
Hartebeestfontein 32 SEI eat at 891,721 
Fiir... ³⅛ð mee ees 525,597 
A ðͤ 8 962, 655 
CI ⁵⁰Ä ³ͤ 8 893,049 
Libanendn.ngn‚n‚ ame 686,226 
Loraine... el 445,037 
Marievale...........-...-...-.....- 287 , 859 
President Brand. ..................- 1,476,852 
President Steyn...................- 1,018,279 
St. Helena... . eee 1,132,742 
South Africa Lands 364, 946 
Sfon tens 678, 506 
ei v coc icc 121, 970 
E HANC ˙· o 1,332, 700 
Venders post 482, 001 
Virginia LLL. ----- 890,471 
Vlakfonteinn 293,630 
Wélkom- / AA 772, 907 
West Driefon ten 2, 857, 659 
Western Ares 709, 673 
Western Deep Levels 1,889,054 
Western Holdings ,818,168 
Western ORARE EE 06,299 
Winkelhaak. ...................---- 641,620 
/ ˙¹:˙¹ew 0 h oe: 329, 812 
Miscellaneous 755, 372 
OUR Mee it 8 31,898,291 


Source: Chamber of Mines of South Africa. 


January—December 1971 


The Anglo-American Corp. of South Af- 
rica, Ltd., which administered 13 mines, 
reported an output of 12.4 million ounces, 
or about 39 percent of total South African 
production, a decrease of 345 thousand 
ounces from the previous year due to the 
mining of lower grade ore. The amount of 
ore milled increased by 468 thousand tons 
to 25 million tons, and unit costs increased 
by 8 percent to $11.12 per ton milled. 
Profits, however, increased by $9 million 
to $225.8 million. During 1971, the com- 
pany planned to spend $43 million on ex- 
panding the milling rate at Vaal Reefs, 
Western Deep Levels, and Western Reefs.6 


On September 20, Western Reefs Explo- 
ration and Development Co. Ltd. became a 
subsidiary of Vaal Reefs Exploration and 
Mining Co. Ltd. in an effort to coordinate 
mining operations, increase hoisting capac- 
ity, and centralize facilities. At the new 
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Vaal Reefs South mine, two shafts were 
commissioned and the reduction plant be- 
came fully operational, treating ore from 
both the north and south lease areas. Late 
in the year the company raised over $44 
million through a rights issue, one of the 
largest by an individual mining company, 
to finance expansion projects. A mining 
lease was acquired to the west of Vaal 
Reefs South and incorporated in the south 
lease area. 

South African Land and Exploration 
Company Ltd. was limited to 30 percent of 
normal production in the first half of the 
year because of flooding. Additional pump- 
ing capacity was installed, and production 
returned to normal by the end of the 
third quarter. 

Construction began on sinking the No. 3 
shaft at Western Deep Levels to a depth 
of 3,657 meters, making it the world’s 
deepest mine, with provisions for later 
deepening the shaft to 3,962 meters. Pro- 
duction at the mine was adversely affected 
by ground movements associated with in- 
creased numbers of faults and dikes. The 
No. 4 shafts at President Steyn Gold Min- 
ing Co. Ltd. was completed to its final 
depth of 2,366 meters. The East Daggafon- 
tein mine planned to close late in 1972 be- 
cause of depleted reserves. At Freddies 
Consolidated Mines Ltd., a total of 
2,461,973 shifts were completed by Decem- 
ber 31 without a fatal accident. 


Consolidated Gold Fields Ltd. adminis- 
tered five mines that produced 6.3 million 
ounces for the year ending June 30, a 4- 
percent increase from the previous fiscal 
year as a result of increased production at 
Kloof, Libanon, and West Driefontein. 
The milling rate at Kloof dropped to 
112,000 tons per month, about 66 percent 
of normal, in July as a result of an under- 
ground fire and continued at a reduced 
level through December. In the second 
half of 1971 agreement was reached for the 
merger of Gold Fields of South Africa Ltd. 
(GFSA) , a subsidiary of Consolidated Gold 
Fields, Ltd., based in London, and West 
Witswatersrand Areas Ltd. (West Wits) 
effective July 1, 1971. Although the surviv- 
ing company is GFSA, West Wits will con- 
trol all mining operations in South Africa 
and free GFSA from Government restric- 


5 Engineering and Mining Journal. V. 172, No. 
3, March 1971, p. 239. 

T Skillings Mining Review. V. 60, No. 23, June 
5, 1971, p. 20. 
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tions placed on non-South African based 
companies. 

Dewatering of the East and West Drie- 
fontein mines was virtually completed by 
yearend as a system of boreholes was estab- 
lished to divert the inflow directly to the 
pumps of the two mines. Final dewatering 
of the No. 4 shaft, West Driefontein, was 
achieved in November, and rock hoisting 
was scheduled for January 1972. Cost of 
reclaiming the shaft is estimated at $22.4 
million. At East Driefontein the No. 1 
shaft was completed to its final depth of 
1,533 meters, and the No. 2 shaft had 
reached a depth of 1,801 meters. Produc- 
tion is scheduled to begin by mid-1972 
with an annual milling rate of 600,000 
tons expanding to 2,172,000 tons by 1976. 


Union Corp. Ltd. administered seven 
mines, which produced 3,710,230 ounces in 
1971, down 185,445 ounces from that of 
1970 as a result of closing the East Geduld 
mine and reduced operations at Grootvlei 
and Marievale. At Grootvlei mining on the 
Main Reef horizon was virtually completed 
as pillars were extracted at the Nos. 3 and 
4 shafts, and operations were expected to 
cease in about 2 years. Marievale is ex- 
pected to continue operations for 4 years. 

Hartebeestfontein Gold Mining Co. Ltd. 
and Zandpan Gold Mining Co. Ltd., both 
of the Anglovaal Group, agreed to merge 
their separate operations effective July 1, 
1972. The first operating company of the 
group, Rand Leases (Vogelstruisfontein) 
Gold Mining Co. Ltd., established in 1933, 
discontinued operations with the last un- 
derground blast fired on June 30. 


Randfontein Estates Ltd., controlled by 
Johannesburg Consolidated Investment Co., 
received a low-interest Government loan 
and continued development of its new 
mine in the West Rand area. Production 
is scheduled to begin in 1974 at a milling 
rate of 100,000 tons per month. 


Iron, Steel, and Ferroalloys.—Demand 
for steel products continued strong in 1971 
with orders received by ISCOR increasing 
13 percent over those of 1970. The 
4,052,000 tons of steel products supplied by 
the industry for domestic consumption was 
about 16 percent more than in 1970 and 
continued to exceed domestic production 
capacity. Imports substantially increased, 
supplying 14 percent of domestic demand 
in 1971 compared with 4 percent in 1970. 
Manpower shortages and high labor turn- 
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over, particularly among skilled personnel, 
continued to adversely affect the industry 
and threatened to become more acute as 
expansion programs continue. 

Iron Ore.—According to the annual re- 
port of ISCOR for the year ending June 
30, a total of 1.7 million tons were shipped 
from the Thabazimbi mine and 3.4 million 
tons from the Sishen mine. Expansion 
plans at Sishen include doubling annual 
plant capacity to about 6.5 million tons 
with a further increase to 9 million tons 
by 1980. Operations at the Donkerpoort 
deposit were temporarily suspended to pro- 
vide equipment for work at Thabazimbi. 

Magnetitie shipments by Palabora Min- 
ing Co. at Phalaborwa totaled 1,014,954 
tons. Feasibility studies were completed on 
a pipeline between Phalaborwa and the 
port of Lourenco Marques in Mozambique 
for transport of magnetite slurry. 

The Mapochs mine of Highveld Steel & 
Vanadium Corp. Ltd. continued to pro- 
duce at an annual rate of 1 million tons 
and was expanding capacity of 2 million 
tons per year. Proven ore reserves at the 
mine are 70 million tons. 


The South African Minister of Mines re- 
ported total iron ore reserves in the Re- 
public at over 6,000 million tons with av- 
erage Fe content of 60 percent.8 


Late in the year, the Government 
decided to proceed with the Saldanha Bay 
iron ore terminal project, and tenders were 
invited for construction of a rail line to 
ISCOR's Sishen iron ore deposit. Comple- 
tion of the $400 to $600 million project is 
scheduled for 1976. At yearend ISCOR was 
concluding financial arrangements for the 
project with 80 to 90 percent of the total 
reportedly raised from foreign sources. 


Negotiations continued between ISCOR 
and Japanese steel representatives on long 
term iron ore supplies. At yearend, a con- 
tract had not been finalized, and resump- 
tion of talks were scheduled for early 1972. 

Iron and Steel.—ISCOR accounted for 76 
percent of total pig iron and steel ingot 
output and 65 percent of domestic demand 
in 1971. According to the company's an- 
nual report for the year ending June 30, 
output at the Vanderbijlpark and Pretoria 
plants was 2.6 million tons of pig iron, 7.6 
percent less than the previous fiscal year 
due to blast furnace reconditioning and re- 


8 Metal Bulletin. No. 5659, Dec. 17, 1971, p. 
38. 
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newals. The Newcastle plant produced an 
additional 835,391 tons of hot metal, of 
which 781,579 tons were for pig iron and 
53,812 tons for ferromanganese production. 
Despite lower pig iron output, steel ingot 
production increased 2.8 percent to 3.5 
million tons because of the operation of 
two new arc furnaces at Vanderbijlpark. 
The company sold 5.4 million tons of steel 
products valued at $408 million, 22 percent 
higher than that of the previous fiscal 
year. At yearend, ISCOR submitted an ap- 
plication to the Government Price Control- 
ler for comprehensive steel price increases. 


ISCOR’s expansion program was again 
revised on the basis of market trends and 
technical developments, Plans include capi- 
tal expenditures of about $1.5 billion to 
increase annual ingot capacity to 6.75 mil- 
lion tons by 1976 and a further increase to 
10.5 million tons by 1982. At Vanderbijl- 
park, expansion continued to bring annual 
ingot capacity to 3.7 million tons. Continu- 
ous roll-forming and pickling lines were 
installed, with the commissioning of a con- 
tinuous strip annealing line scheduled for 
May 1972. Additional sintering equipment 
was installed. Construction of a fourth 
blast furnace, which will have a capacity of 
4,000 tons per day, began with production 
scheduled for early 1973. Production from 
the iron foundry, currently under construc- 
tion, is planned for July 1972. A $35 mil- 
lion contract for hot strip mills, represent- 
ing the first stage of the new $140 million 
rolling mills complex, was awarded to Mit- 
subishi Heavy Industries (Japan). At Pre- 
toria; modernization underway will in- 
crease capacity to 1.5 million tons of ingot 
per year. An order was placed for 
modernization of the heavy mills complex, 
increasing annual capacity to 54,000 tons. 
At Newcastle, a contract for civil engineer- 
ing work was awarded at a cost of $56 
million, and an order was placed with 
Schoelmann A.G., Düsseldorf, for design 
and construction of a bar-rolling mill with 
an annual capacity of 550,000 tons. The 
company also announced plans to build a 
plant at Saldanha or Sishen with the ex- 
pectation of exporting 5 million tons of 
pig iron and semimanufactures worth 
about $560 million per year. 


The fifth prereduction kiln in the iron 
plant of Highveld Steel & Vanadium Corp. 
at Witbank was commissioned. Due to re- 
current electrode breakages, however, pro- 
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duction of hot metal decreased from 
360,732 tons in 1970 to 312,127 tons in 
1971. 

On June 28 Thomas F. Barlow & Sons 
Ltd. assumed management control of Mid- 
dleburg Steel and Alloys (Pty. Ltd. as 
part of its acquisition of Rand Mines Ltd. 
According to the company's annual report 
for the year ending September 30, operat- 
ing losses for the year were expected to be 
$6.3 million due, in part, to the writedown 
of substantial inventories of stainless steel 
held by the Southern Cross Co. (Pty. 
Ltd. and imported at prices above prevail- 
ing price levels. At yearend, the company 
had been reorganized and stocks had been 
substantially written down in line with 
market conditions. 

Ferroalloys.—Amcor, the largest South 
African producer, planned installation of 
two new furnaces at Kookfontein for com- 
pletion in 1974, increasing its annual ca- 
pacity to 160,000 tons. South African Man- 
ganese Ltd. planned to acquire a 
40-percent interest in Amcor's wholly 
owned subsidiary, Metalloys Ltd., at a cost 
of $10.5 million. Middleburg Steel and 
Alloy continued construction of an electric 
furnace, with an annual capacity of 35,000 
tons, scheduled to come onstream in 1972. 
The $11 million ferrochrome plant of As- 
sociated Manganese Mines of South Africa, 
Ltd. and U.S. Steel at Machadodorp, east- 
ern Transvaal, began production in De- 
cember. It is estimated that South Africa's 
share of world ferrochrome production will 
increase to 25 to 30 percent when the 
plant reaches its full capacity of 4,000 tons 
per month. 

Heavy Media Materials, a consortium 
composed of Amcor, ISCOR, and Farb- 
werke Hoechst A.G. in association with 
Knapsack A.G., began production of 15 
percent ferrosilicon at Amcor's Kookfontein 
plant for use in heavy media separation 
plants. The plant has an initial capacity of 
5,000 tons per year. Both Amcor and Rand 
Carbide continued expansion of ferrosili- 
con production facilities at Witbank. 

Ucar Minerals Corp. a subsidiary of 
Union Carbide, commissioned its plant at 
Onderstepoort for production of the pro- 
prietary product “Carvan.” The plant cur- 
rently produces about 2.2 million pounds 
of vanadium pentoxide per year. 
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Table 9.—Republic of South Africa: Ferroalloy producers 


Company Type Location 


African Metals Corp Kookfontein, Transvaal. 


Witbank, Transvaal. 


Ferromanganese and silicomanganese. 
Charge chrome 
Ferrosilicon, high-grade___________-_- 


Ferrosilicon, 15 
South African Iron and Steel 
Industrial Corp. 
Middelburg Steel and Alloys Ltd 
Palmiet Chrome Corp. (Pty) Ltd 
Ferroallo td 


Silicochrome, si 


manganese. 
Rand Carbide Ltd Ferrosilicon.... 
car Minerals Cor Ferrovanadium 


Ferromanganese 
Ferrochrome, low-carbon 


Ferromanganese 


o. 
Koonfontein, Transvaal. 


Newcastle, Natal. 
Middelburg, Transvaal. 
Krugersdorp, Transvaal. 
Cato Ridge, Natal. 


iui eu Transvaal. 


percent 


licomanganese, ferro- 


Onderstepoort, Transvaal. 


Source: South African Mining and Engineering Journal. V. 83, No. 4059, August 1971. p. 19. 


Manganese.—South African Manganese 
Ltd. continued as the principal producer 
of manganese ore with an output of 
2,087,641 tons in 1971. Despite the increase 
in exports to 1.7 million tons, rail trans- 
portation improved with the introduction 
of block loads of up to 4,000 tons although 
delays continued to be experienced at Port 
Elizabeth. Production from the company's 
new mine in the northwestern Cape Prov- 
ince was scheduled for the first quarter in 
1972 at a rate of 400,000 tons per year. 
Proven ore reserves are estimated to be 50 
million tons. 


The Associated Manganese Mines of 
South Africa shipped 1.3 million tons of 
manganese ore, compared with 904,000 
tons in 1970. The company began opera- 
tion of another mine in the Blackrock area 
during the year. 


Electrolytic Metal Corp. (Pty) Ltd. 
(EMCOR), completed its expansion pro- 
gram to increase production of electrolytic 
manganese from 9,500 to 12,500 tons per 
year. Long-term contracts were finalized for 
sale of the entire additional output. 


Extensive drilling by ISCOR in the 
North-Western Cape fields revealed a large 
area of mineralization with reserves con- 
servatively estimated at 9,000 million tons 
of manganese ore.® 


Nickel Output of byproduct nickel in 
matte produced from platinum ores con- 
tinued to increase. Domestic sales declined 
to $9.3 million in 1971 from $21.4 million 
in 1970 with exports valued at $21.1 mil- 
lion in 1971, compared with $16.1 million 
in 1970. Impala Platinum Mines Ltd. re- 
ported a net premium on nickel sales for 
the 18-month period ending June 30, 1971, 
of $2.1 million although early in 1971 the 
market price fell below the producer’s 


price and adjustments were made in order 
to sell their output. 


In November Rustenburg Platinum 
Mines Ltd. (RPM) began negotiations 
with International Nickel Co. of Canada, 
Ltd. for the sale of their output. As a re- 
sult of RPM's cutback in platinum pro- 
duction, nickel output was down to about 
5,000 tons per year. During the year, 
Robor, a member of the Barlow Rand 
group, was appointed the South African 
distributor of nickel produced by RPM, 
effective January 1, 1972.10 


The Anglo-American Corp., continued a 
joint exploration program with the Inter- 
national Nickel Co. of Canada in the 
northern Transvaal with negative results. 


Platinum.—The platinum surplus and 
weak market price, which began late in 
1970, continued throughout 1971. The 
reentry of Russian offerings in the world 
market, late in 1970, and success in the re- 
covery of platinum previously lost in nitric 
acid production further depressed demand. 
Early in the year prices were substantially 
reduced, and, for most of the first half of 
1971, platinum was traded at a $10 to $15 
discount below the revised  producer's 
price, reaching a low of $100 per ounce in 
April. In September, RPM the largest 
South African producer, curtailed produc- 
tion to 50 percent of its annual capacity of 
1.1 million ounces and further reduced its 
operations in December. RPM's production 
is estimated at 500,000 ounces in 1971. As 
a result of the time required for produc- 
tion cutbacks to influence the output of 
refined metal, stocks increased substantially 
during the year. Total industry stocks at 


? Annual Report of the Government Mining 
Engineer, t mcam Dept. of Mines. Johan- 
nesburg, 1971, 

19 Page 43 of od cited in footnote 4. 
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yearend were estimated at 500,000 ounces. 
The labor force of RPM was reduced from 
about 35,000 under contract in January to 
about 15,000 by yearend, and profits for 
the fiscal year ending August 31 dropped 
to $27.4 million, compared with $48 million 
in 1970. 

Impala Platinum Mines Ltd., produced 
an estimated 160,000 ounces in 1971 and 
announced that planned output for 1972 
was to be reduced from 300,000 ounces to 
between 200,000 and 250,000 ounces. Pres- 
ent capacity is 300,000 ounces per year and 
could reportedly be expanded to 350,000 
ounces per year in 1972 if demand in- 
creased. A subsidiary, Impala Sales (U.S.), 
was established in New York. 

Western Platinum Mines, Ltd., a joint 
venture of Lonrho Ltd. Falconbridge 
Mines Ltd., and Superior Oil Co. of the 
United States, brought its $42 million 
smelter onstream in December. Matte pro- 
duced by the new smelter will be shipped 
to Norway for recovery of nickel and cop- 
per. Sales are expected to begin in late 
1972 at an annual rate of about 100,000 
ounces. 

Atok Investments (Pty. Ltd., a subsidi- 
ary of African Triangle Mining, Prospect- 
ing, and Development Co. (Pty) Ltd, 
continued as the only other active pro- 
ducer, accounting for about 10,000 ounces 
during the year, and reported the proving 
of substantially increased reserves. 


Brakspruit Platinum (Pty. Ltd., man- 
aged by Transvaal Consolidated Land and 
Exploration Co., conducted platinum ex- 
ploration in various parts of the Trans- 
vaal. Prospecting was suspended by Rus- 
tenburg on areas owned by Potgieterust 
Platinums Ltd. At yearend, Hanna Mining 
Co. (Cleveland, Ohio) was negotiating 
with Amcor regarding the financing of the 
new Eland mine in the Transvaal. 


Silicon.—Dowson and Dobson Ltd., rep- 
resenting a consortium of companies, con- 
ducted feasibility studies into establishment 
of a 30,000- to 50,000-ton-per-day plant to 
produce silicon metal from its Witkop sil- 
ica deposit near Pietersburg.11 


Tin.—Output of tin-in-concentrates at 
Rooiberg Minerals Development Co. Ltd., 
South Africa's largest producer, increased 
10 percent to a record 1,426 long tons dur- 
ing the year ending June 30. Despite in- 
creased output, revenue declined owing to 
lower tin prices and a 4-percent increase 
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in costs per ton mined. Work began on a 
new vertical shaft, which is scheduled for 
completion in mid-1973. An intensive dia- 
mond drilling program was undertaken 
north of the Spruit works, and a large 
area of tin mineralization was reportedly 
discovered. The Vellefontein Tin Mining 
Co. was acquired in order to provide the 
company with future sources of ore. 


Production of Union Tin Mines Ltd. de- 
clined 9 percent to 296 long tons of tin- 
in-concentrate because of the lower grade 
of ore mined. An extension to the flotation 
plant to treat more reclaimed slimes was 
being installed at yearend. 


Zaaiplaats Tin Mining Co., Ltd. experi- 
enced a continuing fall in production and 
sales. Ore reserves were reported to be 
practically exhausted, and the continua- 
tion of future operations was threatened. 

Uranium.—Despite the world surplus 
and depressed market price that prevailed 
during the year, production continued to 
gradually expand as stockpiling for future 
processing continued. West Rand contin- 
ued as the only primary producer with the 
output of the remaining 10 mines re- 
covered as a byproduct of gold mining. 
Production capacity of the Nuclear Fuels 
Processing Corp., which processes the en- 
tire output of uranium from gold mines in 
the Transvaal and Orange Free State, is 
about 6,000 tons of concentrate per year 
and is presently operating at two-thirds ca- 
pacity. South African ore reserves are esti- 
mated to be 300,000 tons recoverable at up 
to $10 per pound.12 Commissioning of the 
new $19.6 million mill at the President 
Brand mine with an annual capacity of 
181,000 tons was delayed pending improve- 
ment in the uranium market. 


Palabora Mining Co. commissioned its 
$4.2 million plant to produce uranium 
oxide from its copper ores. Extraction will 
be accomplished using the process devel- 
oped by the Extractive Metallurgy Divi- 
sion, Atomic Energy Board (AEB), and 
the National Institute of Metallurgy. 


The Electric Power Commission planned 
to issue requests for bids in early 1972 on 
South Africa's first nuclear powerplant to 
be located near Cape Town. Completion 


11 Mining Journal (London). V. 276, No. 7802, 
May 14, 1971, p. 383. 
ee Survey. No. 67, September 1971, pp. 
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Table 10.—Republic of South Africa: Uranium production, by company, 1971 


Gold-uranium producer 


Blyvooruitzicht.............- 858 
Buffelsfontein...............- 2,861 
Harmon 7/7 1, 949 
Hartebeestfont ein 1, 833 
Vaal Reef 2,093 
„ PEERS 614 
West Driefontein............. 182 
Western Deep Levels 640 
Western Reef 1,218 
West Rand Consolidated 799 
Zandpan...................- 606 


Totals and average 14,253 


Gold ore treated 
(thousand metric tons) 


Production U 308 Grade 
(pounds) (pounds per ton) 

467,013 0.545 
1,631,856 .571 
,416 .966 

664 , 879 .964 
1,431,625 683 
344,475 560 
501,866 642 
338 , 102 529 
726,471 597 
1,078,116 1.349 
478,676 789 
8,377, 495 636 


Source: Chamber of Mines of South Africa, January-December, 1971. 


date for the plant, to utilize enriched ura- 
nium, is scheduled for 1977.13 

The pilot plant of the Uranium Enrich- 
ment Corp. of South Africa (UKOR) for 
testing the new uranium enrichment proc- 
ess developed by scientists at the AEB was 
inaugurated in August. Negotiations were 
underway with other unspecified countries 
for construction of a joint enrichment 
plant utilizing the new process. 

Anglo-American Corp. acquired uranium 
rights on a large tract near Hartebeest- 
fontein. Exploration is expected to begin 
later in the decade.14 

Vanadium.—Highveld Steel & Vanadium 
Corp., after recording its first annual profit 
for the year ending June 30, incurred a 
los of $2.7 million for the 6 months end- 
ing December 31 due to the decline in 
world steel and vanadium markets and 
technical difficulties in the iron plant. Ex- 
pansion continued, and a fifth prereduc- 
tion kiln was commissioned. During 1971 
the company produced a total of 26,286 
tons of vanadium slag. 

Two unidentified German groups were 
considering the establishment of a vana- 
dium pentoxide operation near Brits in 
the Transvaal. 

Zinc.—Ten-year contracts were concluded 
for about 75 percent of the zinc concen- 
trates to be produced at Prieska, beginning 
in early 1973, with Preussag A.G. Metall, 
Nordenham, West Germany, and the Zinc 
Corp. of South Africa Ltd.15 Ore reserves 
at Prieska are estimated at 47 million tons 
averaging 3.87 percent zinc. 


NONMETALS 


Asbestos.—Demand continued strong dur- 
ing the year although the market for chry- 
sotile, weakened late in the third quarter. 


Sales of crocidolite by Griqualand Explora- 
tion and Finance Co. Ltd., part of General 
Mining and Finance Co. Ltd., increased to 
54,000 tons, despite cost increases and de- 
clining ore grades. Expansion of produc- 
tion capacity and an exploration program 
were underway. 


The Penge mine of Cape Asbestos Ltd., 
the largest amosite mine in the world, ac- 
counting for about 94 percent of South Af- 
rican production, completed more than 2 
million shifts without a fatality on Decem- 
ber 31. The mine has a labor force of 
8,000 and produces over 100,000 tons per 
year.16 


Cement.—High demand in the construc- 
tion industry continued to exceed domestic 
capacity to supply cement, and imports re- 
mained high. The shortage of skilled 
workers and transportation facilities con- 
tinued to present difficulties for the indus- 
try. Expansion proceeded at a high level 
and by yearend annual capacity: had in- 
creased by over 2 million tons. In May, 
Pretoria Portland Cement Co., Ltd. inau- 
gurated its new kiln, with an annual ca- 
pacity of 600,000 tons, at Germiston. In 
September, White's South Africa Portland 
Cement Co. Ltd. opened its new kiln near 
Lichtenburg, Western Transvaal, with an 
annual capacity of 600,000 tons, increasing 
total capacity of the plant to 1,321,000 
tons. At its Dudfield plant, Anglo-Alpha 
Cement Ltd. completed installation of a 
second kiln with an annual capacity of 
800,000 tons, increasing total plant capacity 


13 Mining Magazine. V. 125, No. 4, October 
1971, p. 364. 


14 Mining Journal (London). V. 276, No. 7086, 
June 11, 1971, p. 479. 
15 Page 29 of work cited in footnote 4. 


16 South African Mining and Engineering Jour- 
nal. V. 84, No. 4067, April 1972, p. 40. 
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to 1,250,000 tons. The new Bosveld Kuns- 
mis plant at Phalaborwa, which will use 
waste gypsum to manufacture cement, 
planned to go on stream late in the year 
with a daily capacity of 1,000 tons of ce- 
ment clinker. 

Effective July 1, 1971, Pretoria Portland 
Cement Co., Ltd., Eastern Province Cement 
Co., White's South Africa Portland Cement 
Co. Ltd. and Anglo-Alpha Cement Ltd., 
comprising about 84 percent of total South 
African cement production, agreed to 
merge their sales organizations into one, 
centralizing cement distribution and plan- 
ning future expansion on an industry-wide 
basis. The Marketing Organization is ex- 
pected to handle 100 million 50-kilogram 
bags of cement per year with a turnover 
of between $98 and $112 million. 
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Diamond.—According to the annual re- 
port of De Beers, production declined 18 
percent because of reorganization in Kim- 
berley and Namaqualand and a fall in 
grade of the Finsch mine. Sales by the 
Central Sales Organization at $625 million 
were 18 percent higher than those of the 
previous year owing to improvement in de- 
mand for gem diamond in the United 
States, Japan, and Europe. Despite the in- 
crease in sales, stocks increased by $49 mil- 
lion and at yearend totaled $307 million. 
The Diamond Corp., at De Beers subsidi- 
ary, continued to purchase large quantities 
of diamonds from outside sources of main- 
tain price stability. A 5-percent price in- 
crease became effective in November with 
2 percent representing a currency readjust- 
ment. The price was further increased by 
5.4 percent in January 1972. 


Table 11.—Republic of South Africa: Diamond production, by province 


(Carats) 
1970 1971 
Province Mine Alluvial Total Mine Alluvial Total 
Transvaal..................-.-.- 2,677,211 22,682 2,699,893 2,606,747 25,192 2,681,989 
ö ³˙¹ . E 4,205,465 1,028,604 5,229,069 38,354,335 840,229 4, 194, 564 
Orange Free State 182, 178 393 182,571 204,698 48 204, 746 
Tótál.l.lloizeilcrigsicdecmue 7,064,854 1,046,679 8,111,588 6,165,780 865,469 7,081,249 
Table 12.—Republic of South Africa: Diamond sales, by province 
(Carats and thousand dollars) 
1970 1971 
Province Quantity Value Quantity Value 

Transvaal oc 2 sone eee eae es 2,377,916 12,689 2,736, 981 14, 078 
er). i ] « DD 8 4,611, 558 88,389 3,880, 592 71,968 
Orange Free State. |... 2.2 22222 222 c LLL cll ee 208,983 4,656 177,209 5,118 
17; mz ͥ⁴ m Am ¹ mm EA ELE e 7,198,457 105,734 6,794,782 90, 559 


Table I3.—- Republic of South Africa: 
Diamond production of De Beers 
Consolidated Mines, Ltd. 


(Carats) 
Mine 1970 1971 

Bultfontein..............- 235 , 412 156,063 
e Beers 266,160 232,063 
Dutoitspan..............- 189,75 170,538 
Finsec gn 2,596,028 2, 222, 995 
Jagersfont ein 82, 233 21,772 
Kimberley dumps 214, 600 57,272 
Koffiefontein............. i 78, 336 
Namaqualand areas 636,871 505,191 
Premier. 2,490,103 2,436,834 
essel ton 31,926 484,152 
Miscellaneous 2,171 2,354 
Tlotal.-. ety 7,245,254 6,367, 565 


Source: De Beers Consolidated Mines Ltd., 
Annual Report, 1971. 


A new long term mining program was 
adopted for the four Kimberley mines of 


Bultfontein, De Beers, Dutoitspan, and 
Wesselton. In an effort to extend mine life 
and improve efficiency, a plan was adopted 
to operate only three of the four mines at 
any one time. Accordingly, production at 
the Bultfontein mine was suspended in 
September with tonnage treated at the 
other three mines correspondingly increas- 
ing. Although the combined tonnage 
treated from the four Kimberley mines re- 
mained about the same, grade declined 
and carats produced was substantially re- 
duced. 
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Operations at Koingnaas and Langhoogte 
were suspended in April and at Dreyers 
Pan in May to enable the plant to treat 
gravels from the northern reserves of 
Annex Kleinzee and increase production of 
larger stones. Production from Annex 
Kleinzee was increased in stages to 36,000 
carats per month by September. Although 
the number of carats recovered was re- 
duced, the average stone size increased 
from 0.51 carats in 1970 to 0.94 carats in 
the last half of 1971. Construction of a 
conglomerate crushing plant began at 
Annex Kleinzee with commissioning sched- 
uled for June 1972. 


In May, the Jagersfontein mine was 
closed after operating for 100 years, and in 
August the Koffiefontein mine was re- 
opened and operated at 87 percent of ca- 
pacity in the last quarter. 

Fertilizer and Chemical Materials.—Op- 
erations of the Phosphate Development 
Corp. Ltd. (FOSKOR) was as follows for 
the year ending June 25 of that specified: 


1970 1971 
Ore treated: 
1 eee one thousand tons.. 5,919 5,665 
orite.. 8 do.... 101 427 
Grade ( (percent P;0): 
yroxen ite 7.58 7.47 
Foskor ite 8.45 7.78 
Concentrate produced 
thousand tons.. 1,019 947 


8%%˙ͤé ( 88 do.... 876 886 


Although total production decreased 7 per- 
cent as a result of lower grades of ore 
treated, supply exceeded demand and the 
balance was stockpiled. Profits declined 34 
percent to about $2 million as a result of 
increased production costs. FOSKOR con- 
tinued efforts to find an export market for 
its excess production of concentrate at 
Phalaborwa. Negotiations were underway 
with Shar Pur, a joint venture of the Iran- 
ian Government and Allied Chemicals of 
the United States, for up to 400,000 tons 
of phosphate concentrate per year; a simi- 
liar contract was being negotiated with an- 
other unspecified country. The value of 
the contracts are estimated to total $140 
million.17 

African Explosives & Chemicals Indus- 
tries Ltd. (AE & CI) announced plans to 
build a $42 million ammonia plant at 
Midderfontein, pending Government ap- 
proval. Production from the 300,000-ton- 
per-year plant, one of the world's largest, 
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is scheduled for 197418 'The company's 
present 100,000-ton-per-year plant will be 
phased out when the new plant begins 
production. An additional $46 million is 
planned for urea, nitric acid, and ammon- 
ium nitrate plants at the new complex. 


The new sulfuric acid plant of Bosveld 
Kunsmis, a member of the Federale Group, 
was scheduled to go on stream late in the 
year. The plant is the first of its kind to 
produce both sulfuric acid and cement 
from waste gypsum. 


Palabora Mining reversed its 1970 deci- 
sion to construct a new plant. Current 
plans include modification and rehabilita- 
tion of existing facilities. 

Fluorspar.—The Buffalo mine of General 
Mining and Finance Co. began construc- 
tion of a new plant scheduled for commis- 
sioning early in 1973 designed to triple 
present plant capacity. Production during 
1971 increased 37 percent to 39,620 tons. 


Zwartkloff Fluorspar Ltd. operated its 
new mine at Warmbaths in the northern 
Transvaal at its anticipated rate of 43,000 
tons for its first full year of operation. 


Magnesite.—Romada (Pty. Ltd., an as- 
sociate of Magma Mining (Pty) Ltd., re- 
ported the discovery of possibly the largest 
deposit of magnesite in South Africa. The 
average chemical composition of the 


proved 22 million tons located on its prop- 


erty in the eastern Transvaal is as follows: 
MgCOs, over 80 percent; CaCQ3; 8 percent; 
SiO2, 3.5 percent; and FeO, 0.4 percent. 
The company is presently investigating 
methods to separate the CaCO}; content of 
the ore.19 


Vermiculite.—The Vermiculite Division 
of Palabora Mining Co. Ltd. completed a 
$3.5 million program to expand and mod- 
ernize its processing and production facili- 
ties. Because of continued expansion, Man- 
doval Vermiculite, a new subsidiary, was 
established to handle sales in Southern Af- 
rica, Mauritius, and the Seychelles. 


MINERAL FUELS 


Coal.—Domestic sales totaled 54.8 mil- 
lion tons of bituminous and 0.7 million 
tons of anthracite for a total value of $154 


17 Feed and et Supplies. V. 68, No. 12, De- 
cember 1971, 30. 

18 South African Mining and I NEHME 
Journal. V. 83, No. 4055, April 1971, 

19 Industrial Minera (London). No. 18 Sep- 
tember 1971, p. 
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million, compared with $140 million in 
1970. The value per ton, f. o. b., averaged 
$2.72 for bituminous and $6.47 for anthra- 
cite with export prices per ton, f. o. b., aver- 
aging $6.33 for bituminous and $12.32 for 
anthracite.20 Price increases were requested 
by mine owners because of higher capital 
costs of resource development and plant 
replacement. At yearend several producers 
were planning either new mines or expan- 
sion of existing facilities. Official estimates, 
based on current rates of consumption, 
predicted exhaustion of coking coal re- 
serves between 1986 and 1988. Predicted 
growth of the ferroalloy, foundry, and pig 
iron producing industries, however, showed 
a demand of 14 million tons of coking coal 
annually, three times the present consump- 
tion. Increased electric smelting, based on 
higher efficiency of bituminous coal usage 
in power plants was suggested as one 
remedy.21 Other alternatives were the use 
of noncoking coal to produce form-coke 
and the mixing of blend coking coal and 
coke in the blast furnace. 


The Transvaal Coal Owners Association 
finalized a contract to supply 27.8 million 
tons of blend coking coal to eight Japanese 
steel mills and coke works. Total value of 
the contract is over $350 million. Delivery 
is scheduled to begin in October 1972 at a 
rate of about 101,600 tons per year 
through 1975 via the port of Lourenço 
Marques, in Mozambique. Beginning in 
1976, deliveries are planned at a rate of 
2.07 million tons per year to 1986 via the 
new harbor at Richard's Bay. 


South African Coal Estates, Greenside, 
Douglas, Koornfontein, Van Dyks Drift, 
Springbok, and Transvaal Navigation colli- 
eries planned installation of special two- 
Stage washing plants to supply the export 
blend coking coal as well as steam coal 
suitable for both the domestic and export 
markets. A railway between Broodsnyer- 
splaas and Ermelo is planned to link the 
Witbank collieries with existing or planned 
routes to Richards Bay. Keeve Steyn and 
Partners, Johannesburg, and Swan Wooster 
Engineering, Vancouver, were appointed as 
consultants on delivery from the collieries 
and loading operation at Richards Bay.22 


A Marion 8,000 dragline, with an 84- 
meter boom and a 55-cubic-yard bucket, 
began operation at General Mining's Opti- 
mum colliery. Coal from Optimum is sup- 
plied to the Hendrina 2,000 magawatt 
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power station of the Electricity Supply 
Commission (ESCOM) under terms of a 
38-year contract that includes delivery of 
431,000 tons per month when the station 
begins full operation in 1976.23 

ISCOR completed installation of a 
form-coke pilot plant for the production of 
metallurgical-grade coke from noncoking 
coals at the Vanderbijlpark steelworks and 
proposed the construction of a plant in co- 
operation with Anglo-American Corp. At 
the company’s Hoornbosch property, near 
Ellisras, a 265-meter shaft was completed 
and a washing plant and other facilities 
were under construction. A total of 100,000 
tons is planned to be mined for form-coke 
testing. The company installed new load- 
ing and stockpile facilities, capacity 36,287 
tons, at its Durban Navigation Colliery in 
Natal. General Mining, Johannesburg Con- 
solidated Investment, Anglo-American, and 
Barlow Rand drew up preliminary plans 
for a monthly output of 90,000 tons of 
low-ash coal for ISCOR’s new steelworkers 
at Newcastle and 130,000 tons of boiler fuel 
for the Ngagne power station. 

During the year ending June 26, the 
Sigma mine of the South African Coal, 
Oil, and Gas Corp. Ltd. (SASOL) pro- 
vided a record 4,092,630 tons for the com- 
pany’s oil-from-coal plant. A pilot plant 
was commissioned during the year to con- 
tinue research on direct conversion of coal 
to liquid fuels and petrochemicals. 


Petroleum.—Exploration—The Southern 
Oil Exploration Corp. (Pty.) Ltd. (SOE- 
KOR) continued to concentrate onshore 
efforts in the Port Elizabeth and Northern 
Karoo Basin. During the year seven holes 
were drilled in the Algoa Basin prior to 
suspension of drilling in order to further 
evaluate the area. Offshore efforts were 
hampered by a shortage of semisubmersi- 
ble rigs. Two wells were sunk by the rig 
"Ocean Traveler” near Knysna and the 
mouth of the Tugela River prior to its re- 
turn to the North Sea early in the year. 
SOEKOR acquired, through an affiliate, 
minority interests in the Odeco Consor- 
tium exploring offshore in the vicinity of 


20 Minerals. Dept. of Mines Info. Circular. Oc- 
tober-December 1971, p. 8. 

21 Professor D. D. Howat. Presidential Address, 
South African Institute of Mining and Metal- 
lurgy. Johannesburg, Aug. 25, 1971. 

22 Coal, Gold, and Base Minerals. TCOA Ap- 
points Coal Loading Experts. V. 19, No. 2, April 
1971, pp. 71-73. 

23 South African Mining and Engineering Jour- 
nal, V. 83, No. 4060. September 1971, pp. 29-31. 
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Durban and the Aquitaine Consortium, 
which began geophysical studies of Placid 
International Oil Ltd.'s offshore block 
south of Mossel Bay. Upon completion, 
Anglo-American, Shell, Corgroup Invest- 
ments, and the SOEKOR affiliate will have 
options to acquire interests in the block by 
drilling one to three wells. An offshore 
sublease along the northeast coast was 
awarded to Southeast Asia Oil and Gas Co. 
of Houston. The company plans expendi- 
tures of $3.5 million over a 3-year 
period.24 

SASOL became directly involved in oil 
exploration for the first time by acquiring 
a 25-percent interest in an offshore area 
near Durban where one hole had pre- 
viously been drilled and abandoned. Com- 
panies that have offshore concessions but 
had yet to drill early in the year were the 
Atlantic Richfield Group (ARCO) in the 
Agulhas area, Chevron-Regent in the area 
immediately to the east of ARCO, Security 
Resources Petroleum Corp. and Pantepec 
in the Cape Town area, and Oil Ventures 
International and Continental Oil further 
to the north. These companies were re- 
quired by SOEKOR to announce their in- 
tentions to drill by June 30 with actual 
drilling to begin by the end of June 
1972.25 

Refineries.—Demand for refined petro- 
leum products continued to exceed supply, 
and efforts were continued to bring refin- 
ery capacity in line with expanding con- 
sumption. The gross value of sales of 
SASOL product, including those from the 
refining of crude oil, increased 14 percent 
to $114 million for the year ending June 
26. Total value of fuel sales increased 18 
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percent to 572.8 million for the same pe- 
riod. A 0.7 cent per liter increase in the 
price of gasoline became effective on April 1. 

The refinery of National Petroleum Re- 
finers of South Africa Ltd. (NATREF), at 
Sasolburg, in which SASOL holds a 52.5- 
percent interest, was officially opened in 
May, and product distribution began in 
June. The 55,000-barrel-per-day plant, will 
receive more than 70 percent of its crude 
supplies from National Iranian Oil Co.’s 
(NIOC) offshore fields. NIOC has a 17.5- 
percent interest in the refinery. 

Mobil planned expenditures of $28 mil- 
lion to expand the capacity of its Went- 
worth refinery near Durban from 58,000 
to 92,000 barrels per day by 1974.26 The 
contract for expanding the capacity of 
Shell-BP's Reunion Refinery from 84,000 to 
160,000 barrels per day was awarded with 
completion sheduled for late 1972. 

According to the annual report of the 
South African Torbanite Mining and Re- 
fining Co. Ltd. for the year ending June 
30, refinery throughput increased to 
764,000 barrels, compared with a through- 
put of 698,000 barrels in the previous year. 
The increase was a result of the company's 
inability to fulfill its contract commitments 
in 1970 owing to interruption of imported 
crude oil deliveries and its agreement to 
supply the deficit in 1971. On June 30, the 
five local companies supplying crude oil 
were given notice that the existing agree- 
ments would terminate on June 30, 1976. 


24 Petroleum Press Service. V. 38, No. 8 August 


1971, p. 313. 

?5 Coal, Gold, and Base Metals. The Search for 
Oil. V. 19, No. 2 April 1971, pp. 51-53. 

?6 Petroleum Press Service. V. 38, No. 8 August 
1971, p. 318. 
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The Mineral Industry of the 
Territory of South-West Africa 


By James S. Kennedy 


Operations of three major mining com- 
panies in the Territory of South-West Af- 
rica, Tsumeb Corp., Ltd., The Consoli- 
dated Diamond Mines of South-West 
Africa, Ltd. (CDM), and The South-West 
Africa Co., Ltd. (SWACO), provide the 
bulk of available information on mining 
activity as the South-West Africa Adminis- 
tration continued its policy of not disclos- 
ing official statistical data on mineral pro- 
duction. Although a high level of 
operations was maintained during the year, 
production of base metals by Tsumeb 
Corp., metallic concentrates by SWACO, 
and diamonds by CDM, showed an overall 
decline. Exploration was actively continued 
by most companies prospecting in the Ter- 
ritory. Anglo-Transvaal Consolidated In- 
vestment Co., Ltd. (Anglovaal) temporarily 
suspended its joint exploration program 
with Tsumeb, however, and the latter 
company discussed continuation of the pro- 
gram with other participants. 

The Oamites copper mine of Falcon- 
bridge South Africa Exploration Co., Ltd., 
and International Development Corp., 
(IDC), an agency of the South African 
Government, began production during the 


year, and one important copper ore body 
was reportedly discovered by another com- 
pany. Development of the Rossing ura- 
nium project continued on schedule as a 
pilot plant was under construction and a 
contract was awarded for construction of 
mining and milling facilities. In the petro- 
leum sector, exploration continued on a 
limited basis by four companies with con- 
cessions in the Territory. The discovery of 
potential oil-bearing structures was an- 
nounced by one of two companies conduct- 
ing onshore exploration. 

A nationwide strike of Ovambo tribes- 
men, who constitute the majority of 
South-West Africa's mining sector labor 
force, occurred in mid-December and con- 
tinued into 1972. The striking workers 
were reportedly seeking higher pay and 
modification or abolition of the contract 
labor system under which they are em- 
ployed. Mining operations of the major 
mining companies were affected by the 
strike; the lead smelter of Tsumeb Corp. 
was closed at yearend and the copper 
smelter was operated entirely by European 
workers.2 


PRODUCTION AND TRADE 


The South-West Africa Administration 
has not disclosed official mineral produc- 
tion statistics for the Territory since 1966. 
The only available statistical data on pro- 
duction were derived from annual reports 
of three major companies operating in the 
Territory—Tsumeb Corp., Ltd., CDM, and 
SWACO. Although the Territory tradition- 
ally produces a variety of other minerals, 
production data are not available, and 
these commodities are not listed in table 1. 


Production of black arsenic, cadmium, 
blister copper, and refined lead by Tsumeb 
Corp. declined during the fiscal year while 
mine output of silver was at an increased 
level. The lower recovery of diamonds by 
CDM was a result of reduced output from 
the foreshore area; both the foreshore and 


1 Hhaustry economist, Division of Nonferrous 
etals. 
? Mining Journal. SW Africa Ovambo Strike. V. 


277, No. 7114, Dec. 24, 1971, p. 581. 
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sea-mining operations were discontinued 
during the year as alterations to the min- 
ing program continued. Total output of 
metallic mineral concentrates at the two 
mining operations of SWACO—Berg Aukas 
and Brandberg West—was at a reduced 
level although production of lead vanadate 
and tin-tungsten showed substantial in- 
creases. 

A detailed breakdown of South-West Af- 
rica trade statistics are not available as 
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they are incorporated with those of the 
Republic of South Africa and are not dif- 
ferentiated. Most mineral commodities pro- 
duced in the Territory are either processed 
in South Africa or shipped to world mar- 
kets. The sale of diamonds has 
traditionally provided the bulk of the Ter- 
ritorys exports. Diamond sales by CDM, 
roughly equivalent to exports, were valued 
at over $54 million in 1971, compared with 
about $60 million 3 in 1970. 


Table 1.—South-West Africa: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1 1969 1970 1971 » 
METALS 2 
Arsenie, te.. oun Geceeel bce 2,217 4,062 8,701 
. admium: 
Mine output, metal content, recoverable. .......................- 231 815 266 
Metal refined. ouo uice . ß lud E 191 232 196 
Copper: 
Mine output, metal content, recoverable. ................-......- r 32, 604 81,393 82,039 
„Metal, JJ EENE EA E EE E E E E E O eae 27,482 28 , 593 , 922 
Lead: 
Mine output, metal content, recoverable.... ---------------------- 65,851 69,884 66,700 
Mf o·¹³ã niet y edad eie 60,859 70,129 58,820 
Silver, mine output, metal content, recoverable... thousand troy ounces.. r 1,613 1,552 1,757 
Tin, mine output, metal content _--------------------------- long tons 1,008 1,027 949 
Tungsten, mine output, metal content, 96 63 95 
Vanadium, mine output, content of concentrates... s 502 402 794 
Zinc, mine output, metal content r 28,096 46,686 48,697 
NONMETALS 
Diamond 
Gene ov uic clu lua K ĩ thousand carats.. 1,923 1,772 1,566 
Industriale... ß Lec n dL C E O.. 101 93 82 
Total ERN" P a a nese do.... 2,024 1,865 1,648 
Lithium minerals, all types 8,967 6,909 NA 


e Estimate. » Preliminary. r Re 


NA Not available. 


vised. 
1 In addition to the commodities listed, South-West Africa, prior to 1967, produced bismuth concentrates, 


cesium ore, columbium-tantalum concentrates, gold, iron ore, manganese ore, molybdenum concentrates, 
graphite, lime, mica, precious stones, salt, kyanite and sillimanite, wollastonite, and crude construction ma- 
terials (clays, stone, sand and gravel). No official statistics have been published since yearend 1966, and avail- 
able information is inadequate to ascertain whether production has continued, and if so, at what levels. 

? Data are for years ending June 30 of that stated and were obtained from operating company reports as 
follows: Tsumeb Corp. Ltd (arsenic, cadmium, mine and blister copper, mine and refined lead, silver, zinc); 
South-West Africa Co. Ltd. (mine lead, tin, tungsten, vanadium, zinc); South African Iron and Steel Industrial 
MID: Ltd. (ISCOR) (tin); Imcor Zinc (Pty.) Ltd, (zinc); Klein Aub Koper Maatskappy Beperk (mine copper, 
silver). 

3 White arsenic equivalent of black arsenic produced. 

* Estimate based on recorded imports by selected countries from the statistical territory of South Africa 
(which includes South-West Africa) minus known production of the Republic of South Africa. 


COMMODITY REVIEW 


about $6 million as a result of increased 
production of lead vanadate concentrates 
and higher prices for vanadium. 
Exploration and development continued 
at all operations of Tsumeb Corp., Ltd. 
Underground development at Tsumeb to- 
taled 7,347 feet of drift, crosscut, raise, and 
shaft sinking while 7,017 feet of drift, cross- 


METALS 


Total metal sales of Tsumeb Corp., Ltd., 
the principal producer of copper, lead, 
zinc, silver, cadmium, and arsenic, de- 
creased 28 percent from those of the pre- 
vious fiscal year. Lower prices on copper, 
lead, and cadmium coupled with increased 
operating costs were the primary factors in 
the decline. Sales by SWACO, a producer 
of concentrates of vanadium, zinc, lead, 
tin, and wolfram, increased 35 percent to 


3 Where necessary, values have been converted 
from South African Rands (R) to U.S. dollars at 
a rate of R1—US$1.40. 
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Table 2.—Ore reserves of Tsumeb Corp. Ltd.1 


Quantity Grade (percent) 
(thousand Copper Lead Zinc Sulfur 
metric 
tons) 
Positive ore: 
Tsumeb?9.-.... . Soe sense 5,950 4.52 9.37 2.40 ao 
NK Gi ee ee E 1,740 1.88 2.70 A 
Matchless 222.222222 Lc LLL LL LLL LLL... 1,986 1.81 is e 13.02 
Probable ore: 
e, . deeds 1,315 1.91 2.26 zg ts 
Matchl es 303 2.37 d ET 12.07 
Tentative ore: 
, ß cc e a EI 1,778 3.81 4.74 1.63 uu 
Matchless, Western Extension ore body. ...... 735 2.20 nt A 15.34 


1 As of June 30, 1971. 
2 To the 36 level. 
8 Above the 950-foot level. 


Table 3.—South-West Africa: Operations of Tsumeb Corp. Ltd. 


Year ending June 30 


1970 1971 
Tsumeb mine and mill: 
Ore mined, gross weigngnnn!l!tet· l.l cL LLL 2222.22.22 short tons 571,953 584,824 
Ore milled, gross weight... ti do.... 550,975 563, 584 
Metal content: 
CODDOP.c2.- sew glduEx adde DERE LE percent 4. 06 4.09 
TN ERE . x POPE do.... 12.81 11.83 
))))/)/·AͥA Me Non TEPORE do... 4.21 8.83 
SIUOR 32: Z ounces per short tons 1.95 2.40 
Concentrate production: 
Lead concentrate: 
Gross Fei ee ee ee bee oer ee ccossccse short tons 148,642 138, 723 
Metal content: 
ee . . EM eee percent 5. 79 6.27 
õÜ˙—Ü ⁵ ” !ÜHmꝝ:3᷑ ß eL ae dE do 43.94 43. 56 
SIVOR. e un ce fr„ĩB0r 8 ounces per short ton 2.84 4.10 
Copper contentrate: 
Gross kk coe short tons 20,225 23,153 
Metal content: 
COD ö§ö;Orẽꝛõ ⁵ ͤů... Usa A ELLE ui eu e percent. 43. 55 40.87 
õöõ˙%ö⁵% ²Ü⁵ e ngdßę y yt M Cees do 10. 30 11.24 
SIJ«§;%O—drO»»ĩ»/„ ⁰;k k idet ounces per short ton 24.91 23.50 
Zinc concentrate: 
Gross weigh short tons 19,397 17,203 
Metal content: 
V^ V CAMERE EUROPEE Ne hee de percent. 53.97 54.28 
aal ð vy ĩ m emm UE LAE do 1. 16 1.11 
Mill recovery (from all concentrates): 
CODDOF..  rcoscazaczcchmweeaeede percent of metal in ore milled 92. 95 91. 90 
pp T ROME ⁵ðĩðWA¹A2AA DRE m·; ates E do.... 92.99 92.28 
e . EE NN ls leds ta aia ME do.... 43.22 42.06 
Kombat mine and mill: 
Ore mined and milled: 
Gross u ⅛ Ye o f cU v udi Lc eec short tons 416,498 428, 157 
Metal content: 
ODDOE suu rci ined Edu t nasa Ei LL percent.. 2.11 2.05 
WOAG 2355 aaa: dd 8 do 1.66 2.09 
SIVE: o o ooo UU p CDU ĩͤ LUE ounces per short ton .44 .60 
Concentrate production: 
Copper concentrate: 
Gross weigh short tons 26,274 27,095 
Metal content: 
COPD -o > ss oa Se eee ee E LE percent. . 29.64 21.25 
(ðÄ˙%³5¹6¹t .. do 4. 54 5. 90 
I ²˙² AAA dec ounces per short ton 5. 23 5.80 
Lead concentrate: 
Gross weight short tons 8,767 11,915 
Metal content: 
ee p cuu EE ent percent. 6. 60 8.46 
öÄ0õ[¹ «? e ]ñ] ]q³ñ y x LE Mia i. ted do 59. 98 57. 58 
I ³²˙W1öo¹¹A¹A ˙ wm ⁰ dame ounces per short ton 1. 57 2. 70 
Mill recovery (from all concentrates) 
CODDOP. — eee Se dts percent of metal in ore milled.. 95.21 95.40 


TAG eee ee eae eee teas v EEE do.... 93.23 94.58 
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Table 3.—South-West Africa: Operations of Tsumeb Corp. Ltd.—Continued 


Year ending June 80 
1970 1971 
Matchless mine and mill: 
Ore mined and milled: 
Gross weight. ß e te eie S short tons 2,653 51,761 
Metal content 
CODDGF 2 anise edu ee Shea oe ee sees ee Ls E LC percent. 1. 00 .99 
õĩõĩjr˙ “ mPꝓ ¼ ¼ſ¼ſ¼ ¼ſ¼ ¼¼¼ ¼ ¼¼¼¼¼————————————8 do 10. 38 15.45 
Bulk concentrate production: 
Gross A §öO—²V¹l᷑laaAæ Hee dd short tons 526 15, 268 
Metal content: 
C ·˙wA⁴ % ꝙ⅛³⁰wwwr.r D eee ee Lu dad percent 4.77 3.28 
altar JJ ⁵ ⁵⁵¼- f !... 8 do 45.70 47.29 
Mill recovery (from all concentrates): 
)));Ü’ ³˙¹¹w eie percent of metal in ore milled __ 94.09 96.30 
JJ) ete aces ³oÜ.AA ⁰ͥ⁰ãꝗd LE do 87.27 90.27 
Smelt ing and refining: 
Direct smelting ore««kk kk short tons 22, 466 22, 432 
Average assay: 
Sill deme dE Ee sia ue percent.. 20.50 19.16 
Ee8d. E E E E E AEA ⅛ð K s E E EE do- 3.88 4.01 
᷑i ꝛ˙üi. y m eA EE ounces per short ton... 17 7.80 
Copper concentrates smelted _.__............--..------------ 8 ns 46,896 50,222 
Average assay: 
P)); ³o·ʃ-A iu edu percent. 35. 75 83.58 
7) ³Q]AA ³ð CTORUM 8 do 7.04 8.89 
SIVOR- 5. . CL AD d ounces per short ton... 14.18 14.40 
Lead concentrates smelted. ......................... l.l ll... short tons 164,130 141,398 
Average assay: 
F .coresderazscedsou ³ h * 5. 88 6.47 
e ß ß A LEN. PE 44.81 44.83 
SIIVeE le ˙0wm y ³ y eee sed ounces per short iie 8.11 4.00 
Metal sales: 
All metals 5 JJ ⅛ð2L AP thousands 375, 010 354, 040 
Plus 98 percent ASO joron g short tons 1,524 1,054 
95 and 8 percent As:O0 33 5 e 80 1,111 
r ð y 727. 502 768 ,885 
Copper, "electrolytic (refined on toll )))) short Uns ^ 84,446 29,178 
"pe RENE do.... 72,285 69,1 
Iüü er eee eer troy ounces.. 1,968,328 1,263,419 
% Ü Üdäſ/ ͤͤ ͤrſ ERES short tons 5, 862 7,660 


cut, and raise were completed at the 
Kombat ore bodies. A total of 7,069 feet 
of underground development was com- 
pleted in preparation of the Matchless 
main ore body. Underground exploration 
and development drilling for the three op- 
erations totaled 36,643 feet. The No. 7 in- 
ternal shaft at Tsumeb reached a depth of 
1,586 meters, about 4 meters from its 
planned final] depth. Additional drilling is 
planned in 1972 to determine the justifica- 
tion for sinking the shaft below the 46 
level, its present deepest level. A total of 
117,919 tons of hydraulic fill from mill 
tailings and 91,180 tons of sand fill were 
delivered to the 'Tsumeb mine. Moderniza- 
tion of surface facilities continued, and in- 
creased mechanization was planned for 
fiscal 1972. 

SWACO confined exploratory and devel- 
opment drilling to Berg Aukas but 
brought ground previously drilled at 
Brandberg West into reserve. Ore reserves 


at Berg Aukas, as of June 30, 1971, were as 
follows: 


Quan- 
tity 
(t hou- 
sand 
metrie 
tons) 


1,175 0.5 4. 
Proba ble 510 7 6. 


Grade (percent) 
V0; Lead Zinc 


0 19.0 
0 22.0 


The ore reserves at Brandberg West were 
estimated at 8,440,000 tons at 0.20 percent 
combined metal (tin and wolfram) . 

At Tsumeb, about 63 percent of produc- 
tion came from stopes and pillars above 30 
level and the remainder from stopes on 82 
and 34 levels; there was no further devel- 
opment of the ore body below 34 level. 
Production at Kombat came from stopes 
above 6 level in the West, Central, and 
East ore bodies. Additional stopes were de- 
veloped on 6 level in the West ore body 
and 4 level on one of the Central ore bod- 
ies. Development of stopes on 8 level of 
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the Central and East ore bodies continued. 
Construction of the 8 level main haulage 
drive from No. 1 shaft to the Central ore 
body, begun in the previous fiscal year, 
was delayed by water-bearing fissures. Mill 
feed for the Matchless operation consisted 
of ore from development and the first two 
stopes on the 100-meter level. 

Tsumeb Corp. continued investigation of 
several prospects in various parts of the 
Territory, both independently and jointly 
with SWACO and Anglovaal. Exploration 
by Tsumeb and SWACO was completed at 
Asis Ost in the Otavi Valley. The ore body 
was found to contain 554,000 tons, averag- 
ing 1.8 percent copper and 0 percent 
lead in the lower body, and 228,000 tons, 
averaging 0.7 percent copper and 1.8 per- 
cent lead in the upper body. Application 
was made for a mining grant which will 
be ceded to Tsumeb under terms of the 
joint agreement. Tsumeb and Anglovaal 
continued exploration of several grant 
areas; at yearend, interest was confined to 
two concessions near Witvlei, as Anglovaal 
curtailed its exploration program. Explora- 
tion by Tsumeb was completed at the 
Hohewarte lead-zinc prospect near Wind- 
hoek, and consideration was given to 
abandonment of the mining area. 

Arsenic.—A total of 8,199 tons of rever- 
batory and converter baghouse dusts and 
12,763 tons of dross skims were roasted at 
Tsumeb resulting in 3,896 tons of black 
oxide during fiscal year 1971, a decrease of 
9 percent from the fiscal 1970 output. The 
arsenic refining furnaces produced 1,340 
tons of refined arsenic trioxide during the 
fiscal year. 

Cadmium.—Tsumeb Corp.  processsed 
4,143 tons of sinter baghouse dust, an 11- 
percent decrease from that of the previous 
fiscal year. The assay of refined cadmium 
produced continued at 99.98 percent pure. 

Copper.—Concentrate production at Tsu- 
meb and Kombat increased 8 percent. Pro- 
duction of blister copper, however, was 6 
percent below that of the previous year. 
The flotation plant at Matchless was oper- 
ated intermittently throughout the year as 
mine production did not reach the rated ca- 
pacity of the mill (7,000 tons of concen- 
trate per year). 

The Oamites copper mine, located 55 
kilometers south of Windhoek, a joint ven- 
ture of Falconbridge South Africa Explora- 
tion Co., Ltd., a subsidiary of Falconbridge 
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Nickel Mines, Ltd., Canada, and IDC, 
began production late in the year. The 
scheduled annual production rate is 
600,000 tons of ore and 18,000 tons of con- 
centrate, which will be railed to Tsumeb 
for smelting. Ore reserves, estimated at 5 
million tons, are expecteed to increase as 
mining continues. 

Production of copper-lead concentrate at 
the Rosh Pinah zinc mine of Imcor Zinc 
(Pty.) Ltd., a subsidiary of the South Af- 
rican Iron and Steel Industrial Corp., Ltd. 
(ISCOR), continued at an annual rate of 
15,000 tons. The concentrate was exported 
to the United Kingdom for smelting. 

The mine and mill of Klein Aub Koper 
Maatskappy Beperk, administered by Gen- 
eral Mining and Finance Corp., Ltd., oper- 
ated at full capacity during the year. A 
total of 220,000 tons of ore was milled re- 
sulting in the production of 9,824 tons of 
concentrate. Profits, however, at $1,876,000, 
were $1,857,800 lower than the previous 
fiscal year due to lower prices for copper. 

Prospecting continued east of Windhoek 
by Fedswa Prospkteerders (Pty) Ltd. at an 
ore body estimated to contain 8 million 
tons of ore with a copper content of 1.9 
percent. Prospecting will be curtailed upon 
completion of feasibility studies and metal- 
lurgical testing in progress during the 
year. 

Société Minière et Métallurgique de Peñ- 
arroya and Nord Resources Corp. an- 
nounced the discovery of an ore body esti- 
mated at 1 million tons, containing 2.6 
percent copper, on their jointly held prop- 
erty at Gorob. Further exploration and a 
feasibility study are planned for 1972.5 

Lead and Zinc.—Production of concen- 
trates and refined lead at Tsumeb Corp., 
Ltd., declined in fiscal 1971. Refined lead 
production decreased 16 percent from the 
fiscal 1970 output. 

Total lead-zinc concentrate production at 
the Berg Aukas operation of SWACO de- 
clined to 39,190 tons in fiscal year 1971, 
compared with 50,876 tons produced in the 
previous fiscal year. The production of 
lead vanadate, however, increased 92 per- 
cent as a result of vanadium-rich ore on 
14 level, No. 2 shaft. The decrease in pro- 
duction of zinc silicate concentrates of 
about 23 percent was a result of low-grade 


* South African Digest. Copper Mine for SWA. 
Aug. 6, 1971, p. II. 

5 Mining Journal: SWA Copper Find.“ V. 277, 
No. 7108, Nov. 12, 1971, p. 437. 
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zinc ore mined from above 8 level at No. 
l shaft. Production statistics for the Berg 
Aukas mine and mill, for the fiscal year 
ending June 30, 1971, were as follows: 


Quan- Grade (percent) 
tity | ——————————— 
(metric V:0; Lead Zinc 
tons) 
Ore mined... ........ 196,200 0.98 2.50 18.50 
Ore milled........... 135,700 1.34 4.70 18.50 
Concentrate pro- 
duction: 
Lead vanadates... 8,197 17.29 48.10 16.50 
Zinc sulfides ,721 _. 8.00 55.30 
Lead sulfides... 598 -. 46.60 19.00 
Zinc silicates. .... 23, 674 — 2.80 46.40 


The Rosh Pinah mine of Imcor Zinc 
(Pty) Ltd., in which ISCOR holds the 
controlling interest, produced 37,636 tons 
of concentrate, yielding 20,488 tons of 
metal, during the fiscal year. An intensive 
prospecting program was undertaken in 
the vicinity of the mine to bring more ore 
into reserve. 

Silver.—Production of silver by Tsumeb, 
mainly refined on toll, increased 16 per- 
cent during the fiscal year while sales de- 
creased 8 percent. During the year, a total 
of 330,935 ounces of silver was produced at 
the Klein Aub copper mine and mill. 

Tin-Tungsten.—SW ACO mined 7 percent 
more ore at its Brandberg West open pit 
and produced 24 percent more concentrate 
than the previous year. The grade of ore 
was below expectations, and low-grade 
stockpile material was regularly used to 


supplement the plant feed. Production sta- 


tistics for the Brandberg West operation, 
for the year ending June 30, 1971, were as 
follows: 


Quantity Grade (percent) 


(metric Tin Wolfram 

tons) 
Tons loaded.......... 1,185,000 E . 
Tons milled... ...... 11,000 0.28 0.17 
Concentrate produced. 595 33.15 20.23 


The Uis tin mine of ISCOR produced 
1,238 long tons of tin concentrate, contain- 
ing 755 long tons of recoverable tin, or 
about 63 percent of ISCOR's tin require- 
ments during the fiscal year. The concen- 
trates were shipped to the Vanderbijlpark 
Works in the Republic of South Africa for 
smelting. 

Uranium.—A pilot plant for testing ura- 
nium ores was under construction at the 
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Rossing uranium project, located near 
Swakopmund, as development of the 
world's largest open pit uranium mine 
continued. Western Knapp Engineering Di- 
vision, Arthur G. McKee & Co., San Fran- 
cisco, Calif., and another unspecified com- 
pany, were awarded the joint venture 
contract for design engineering, procure- 
ment, and construction of the mining and 
milling facilities.s Rossing Uranium, Ltd., 
comprised of Rio Tinto South Africa, Ltd., 
General Mining and Finance Corp. and 
IDC, is the operating and managing com- 
pany of the project. Planned mill capacity 
is 5,000 tons of concentrate per year from 
20,000 tons of ore mill feed per day. The 
low-grade, high tonnage ore is to be proc- 
essed by the South African Nuclear Fuel 
Corp. and the resulting concentrate is to 
be exported to the United Kingdom. Pro- 
duction is scheduled to begin in 1973, em- 
ploying 700 Europeans and 1,000 Africans. 

In November, the Department of Mines 
of South Africa offered Anglo American 
Corp. of South Africa, Ltd., leadership of a 
consortium to prospect for uranium in the 
Rossing area. De Beers Prospecting S.W.A. 
(Pty) Ltd. was awarded a concession in 
the same area. 


NONMETALS 


Cement.—South-West Africa Portland 
Cement, Limited, proceeded with plans for 
constructing a cement factory at Karibib. 
Construction is scheduled to begin in the 
first half of 1972. 


Diamond.—According to the 1971 An- 
nual Report of CDM, operations continued 
at a reduced level with total output de- 
clining for the second consecutive year. In 
onshore Diamond Area No. 1, output in- 
creased slightly while the average stone 
size increased substantially. Production 
from the Western Block began during the 
year on a limited basis with stone size and 
grade higher than predicted, although the 
depth of sand overburden, close proximity 
to the sea, and depth of bedrock below sea 
level, presented major problems to mining. 
Construction of a  boulder-conglomerate 
separation plant began with commissioning 
scheduled for late in 1972. 


6 Skilling's Mining Review. New Uranium Proj- 
ect in South West Africa. V. 60, No. 52, Dec. 25, 
1971, p. 28. 

T Atomic Industrial Forum. Nuclear Industry. 
V. 18, No. 1, January 1971, p. 45. 
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Table 4.—South-West Africa: 
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Operations of the Consolidated Diamond Mines of 


South-West Africa, Ltd. 


Onshore Foreshore Offshore Totals and averages 
Operation — — 
1970 1971 1970 1971 1970 1971 1970 1971 
Overburden stripped 
thousand cubic meters. . 16,992 18,797 1,896 322 XX XX 18,888 19,119 
Deposits mined and treated 
do.... 5, 704 6,133 446 95 13 Al 6,163 6,269 
Production. ...... carats.. 1,509,263 1,561,572 133,872 45,414 16,571 40,824 1,659,706 1,647,810 
Grade....carats per cubic 
meter of 
deposit treated 0.26 0.25 0.30 0.48 1.26 1.00 0.27 0.26 
Average diamond size 
carats. . .76 .88 .51 .50 .42 .41 74 . 86 
Cost per cubic meter of 
deposit treated 
dollars 3.67 3.64 4.05 5.10 55.61 57.19 3.81 4.01 
Cost per carat recovered 
do.... 13.86 14.29 13.52 10.65 44.16 57.00 14.14 15.04 


XX Not applicable. 


The entire foreshore and sea mining op- 
erations of CDM were suspended on April 
15, 1971, and April 24, 1971, respectively. 
Mining in the foreshore area was discon- 
tinued as bedrock depth increased and av- 
erage stone size decreased. Prospecting will 
continue in the foreshore area with the 
possibility of eventually mining further 
into the surfzone.8 Mining in Chameis Bay 
was discontinued as actual grades mined 
were half of those anticipated. During the 
period beginning July 1, 1967, the date 
CDM began operations for its own account 
under terms of the lease agreement with 
Marine Diamond Corp., Ltd. (MDC), and 
ending in April 1971, when operations 
were discontinued, a total of 733,673 carats 
were recovered from these two mining 
areas. | 

The vessels Pomona, Collinsea, Chameis, 
and Bellatrix were sold during the year. 
The Rockeater and Gemsbok continued 
prospecting in the offshore area. The lease 
of prospecting and mining rights of MDC, 
was renewed until the end of 1972. 


Fluorspar.—ISCOR considered resump- 
tion of mining at its Okuroso deposit, lo- 
cated near Otjiwarongo on the railroad 
linking Tsumeb and Walvis Bay.? The de- 
posit is estimated to contain 5 million tons 
of ore averaging 50 percent CaF;. 


Bethlehem Steel Corp., in agreement 
with Tsumeb Corp., acquired exploration 
rights covering an extensive area between 
Outjo and Grootfontein, adjacent to the 
ISCOR property. 10 


Sulfuric Acid.— The plant at Tsumeb 
operated for 17 days, producing 151 tons 


to supply the requirements of its Tsumeb 
and Matchless operations and a small 
quantity of 9 tons to fill orders from cus- 
tomers. 


MINERAL FUELS 


Petroleum.—The Southern Oil Explora- 
tion Corp. (Pty) Ltd. (SOEKOR), the 
South African Government agency, re- 
quested bids for substantial onshore and 
offshore acreage, with offers to be made for 
either outright exploration awards or par- 
ticipation agreements with existing lessees. 
The onshore tract included the area relin- 
quished by Shell Exploration South Africa 
(Pty.) Ltd. and BP Development Co. of 
South Africa, Ltd., in 1970. During the 
year, Shell/BP retained interest in an 
offshore sublease northeast of Walvis Bay 
while Chevron Oil Co. of South-West Af- 
rica, Ltd., retained a 25-percent interest in 
a large tract off the southeastern coast. 
Etosha Petroleum Co. (Pty) Ltd. con- 
trolled by the Canadian-based Brilund 
Mining Co. and Société Nationale des Pe- 
troles d’Aquitaine, in a joint venture with 
De Beers Consolidated Mines, Ltd., contin- 
ued onshore exploration.11 During the 
year, Etosha Petroleum announced the dis- 
covery of potential oil-bearing structures at 
its concession in the Etosha National 
Park.12 


5 and Mining Journal. V. 172, No. 
5, May 1971, 

? Industrial Piera (London). No. 48, Septem- 
ber 1971, p. 25. 

10 Industrial Minerals (London). No. 46, July 
1971, p. 33. 

n Petroleum Press Service. V. 38, No. 3, p. 100. 

12 South African Digest. Jan. 15, 1971, p. 4 
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The Mineral Industry of Spain 


By John D. Corrick ! 


In the wake of worldwide monetary re- 
alignments, inflation, and continued busi- 
ness recessions, the growth of the Spanish 
gross national product (GNP) slipped 
from 6.5 percent in 1970 to 4.9 percent in 
1971. Spain's GNP had led the countries of 
Western Europe by averaging an annual 
growth rate of 7.4 percent since 1960. De- 
creased industrial] activity was the princi- 
pal reason for reduced growth in Spain's 
GNP during 1971. More specifically, ramp- 
ant inflation coupled with slowdowns in 
western economies were the apparent rea- 
son for an inflationary trend of 10 percent, 
compared with about 6 percent for each 
year of the preceding decade. Fragmenta- 
tion of Spanish industry, dominance of 
banks, and low level spending for technol- 
ogy compounded the problem of inflation. 
It was not until the last quarter of 1971 
that business showed signs of improving. 
The Spanish Government was responsible 
in part for the increased activity, through 
the use of lower bank rates and other in- 
centives to stimulate new investments, as 
well as projecting increased Government 
spending under the third Economic and 
Social Development Plan. 


The third development plan, which had 
taken 10 years to formulate, was unveiled 
in the latter part of 1971. Since the first 
plan went into effect in the early 1960's, 
Spain's economy progressed rapidly. During 
the last decade, per capita income had 
more than doubled. The third plan called 
for expenditures of $12.8 billion, with 30 
percent being provided by the Spanish 
Government and the remainder by private 
industry. Government investments in the 
plan included, among other things, $244 
million for research and technical develop- 
ment and $517 million for fostering new 
industry and reorganizing current indus- 
tries. The plan called for construction of a 
steel complex in Sagunto with a 6-million- 


ton-per-year capacity and an oil refinery at 
Tarragona with a capacity to process 1] 
million tons of crude petroleum per year. 
New sources of power were to be sought 
through the mining of uranium ore and 
production of enriched uranium. Two ad- 
ditional nuclear electrical generating cen- 
ters at Almaraz and Lemóniz (1,800 mega- 
watts each) were to be added to the 
existing three plants. These plants, coupled 
with construction of a fast nuclear reactor, 
should permit Spain to compete interna- 
tionally in the field of nuclear power. 


The national program, Accion Concer- 
tada, to develop Spanish mineral resources 
fell short of its intended goals. A new ex- 
pansion plan, Plan Nacional de la Mineria 
(PNM), for the mining and metallurgical 
industry was started early in 1971 by the 
Dirección General des Minas, a department 
within the Ministry of Industry. The PNM 
was to promote greater activity in the 
mining industry and expand development 
of mineral resources. Goals of the PNM 
were to encourage consolidation of con- 
cerns engaged in mineral extraction, mod- 
ernization of mining techniques, revision 
of mining laws, improvement in conditions 
of work, and participation of the State in 
mining operations. A significant feature of 
PNM was to increase iron ore production 
to meet Spain's demands. Although the 
country has large reserves of iron ore, pro- 
duction had stabilized at approximately 7 
million tons per year and Spain had to in- 
crease its imports of iron ore to meet spi- 
raling demands. In order to alleviate this 
situation, the PNM provided for increasing 
iron ore production to approximately 13 
million tons per year and for the installa- 
tion of a pelletizing plant. 


The value of Spain's crude mineral pro- 
duction in 1971 exceeded that of 1970 by 


1 Physical scientist, Division of Ferrous Metals. 
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approximately 4 percent. However, mineral 
production failed to keep pace with 
Spain’s demand. The balance of trade in 
ore and metals in 1971 showed a deficit of 
$446.2 million compared with $673.5 mil- 
lion in 1970. The 1971 trade deficit was 
caused by increased imports which were 
necessitated by insufficient domestic pro- 
duction. Principal factors affecting produc- 
tion were outdated equipment, a large 
number of small marginal companies, and 
inadequate investments. 

Foreign investments were the bright spot 
in Spain's economy in 1971. Investments 
increased to an alltime high of $139.0 mil- 
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lion in 1971, an increase of 12.7 percent 
over that of 1970. These investments in- 
cluded only those companies which were 
controlled by foreign concerns, Foreign in- 
vestment in Spanish companies more than 
doubled between 1962 and 1971. Between 
1960 and the end of 1971, foreign invest- 
ments totaled approximately $968.8 mil- 
lion. The four nations investing the largest 
amounts of money during this period were 
the United States with $299.3 million, 
Switzerland with $208.4 million, Federal 
Republic of Germany with $119.6 million, 
and France with $72.1 million. 


PRODUCTION 


During 1971, significant gains were made 
in the mine output of copper ore (195 
percent) and blister copper (77 percent), 
antimony ore (43 percent), manganese ore 
and concentrate (69 percent), mercury ore 
(48 percent), primary tin metal (61 per- 
cent), and acid grade fluorspar (23 per- 


cent). Significant decreases occurred during 
1971 in the production of refined copper 
(12 percent), ilmenite (13 percent), zinc 
ore and concentrate (10 percent), pyrite 
(11 percent), and crude petroleum (40 
percent) . 


Table 1.—Spain: Production of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1969 1970 1971 v 
METALS 
Aluminum: 
Dig; 8s te at aaaea aaa te at 4,752 5,013 e 5,000 
Metab t oka Ee ses r 106, 851 115,146 126, 647 
Antimony: | 
Mine output, metal content r 121 19 113 
Mere 849 NA NA 
% ði /)ßfß õ⁰ꝙ¼¼mt y r 92 17 PR 
Bismuth, mine output, metal content kilograms.. 12,147 12,450 e 12,000 
Cadmium metall. LLL 8 111 120 
Copper: 
Mine output, metal content |... 2 2L eee 10,547 9,522 28,129 
etal: 
h EL c Lecce ³o¹³ A e LE D r 54, 254 39, 825 70, 547 
. trol 74, 696 
eetrolvtie. , ñ d EE LEE r 74, 
FFC ⅛ mꝛæ,.᷑ ĩ%ꝛ²5 A.. ⅛oÄ- . um- e eo E r4, 124 82,802 73,245 
Iron and steel: 
Iron ore and concentrate thousand tons 6,409 7,051 1,908 
iii | lo oisi ³ 888 do- 3,333 4,164 4, 825 
Electric furnace ferroalloy sss do- 95 112 130 
/// ³o»¹w yd ⁰⁰yd ⁰ʒ do- 6, 005 7,429 7,194 
Semimanufactures J) MOOR TERCIO NER do- 5,117 5,633 1 5, 551 
a 
Mine output, metal content______.-.-..-------------------------- 71,749 72,715 69 ,502 
Metal, imm x y dde cuia r 78,391 68,682 12,146 
Manganese ore and concentrate 23,382 10, 678 18, 006 
Mercury: 
Mine output, metal content. tt 76-pound P du 64,862 45,543 67,528 
IU OC ee MERERI pt OSE tn heal r 64,581 44, 736 48,848 
Silver, metallllllilllnln thousand troy ounce z 1,828 e 1,640 e 1,640 
Tin: 
Mos pun metal eonten ti long tons 261 436 170 
eta 
17J777·ÜÿU e cL ed ³ÜW—o..w. 888 do.... 478,859 2,943 4,761 
% ⁵˙”’ͤ¹ df q y el d Li tUa do- r 575 615 e 650 
Titanium: 
Ilmenite concentrates... .... 2 22222222222 L LL LLL 22 lc 22222222222 29,232 27,129 23,617 
TDHOXIde:. ul eR. use cr iios s 8 12,958 16,021 16,334 
Tungsten, mine output, metal content.. r 201 408 212 
Uranium, mine output, U: Os content 108 84 148 


See footnotes at end of table. 


THE MINERAL INDUSTRY OF SPAIN 


749 


Table 1.—Spain: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 1971 v 
METALS Continued 
Zinc: 
Mine output, metal content_------------------------------------- 84,348 98,065 85,849 
Mell... ð r 81, 275 89, 202 89,309 
NONMETALS 
Barita:tcon c culos i ep o»... ĩ dk ð - ⁊ͤ enin Re ra d 63,621 84,567 e 85,000 
Cement, hydraulic: - 
atura ille . ß thousand tons e 300 e 300 NA 
Other o crac ⁵ ↄ T8 do.... 16,013 16,536 16,993 
halk.- Fe rici ce Le ne k Ae cubic meters.. 93,119 93,420 NA 
Clays 
ere. cca 34,957 37,354 NA 
Kaolin, marketabteeeeeeeeeee k „„ 274,314 174,054 175, 000 
0)XTÄr ⅛˙d:t. ] « o. ] x (r 8 thousand cubic meters. . 4,971 6,327 NA 
Diatomite and tripoliſi⁊T hh r 8,454 18,357 e 20,000 
Earths, industrial, n. e.. ss 17,189 11,528 NA 
Feldspar and pegmatitek 43,735 55,084 e 56,000 
Fertilizer materials: 
Crude potash salts, K»O equivalent 635,648 598,319 604,484 
Manufactured: 
Nitrogenous, nitrogen content thousand tons.. 463 511 439 
Phosphatic, P;:05; content do.... 307 318 375 
Potassic, K: O equivalent. do 551 e 530 555 
Fluorspar: : 
Gross weight: 
Acid grade___..__._.___________________________ eee 204,173 199,722 245, 735 
Metallurgical graddueʒ eee 101,841 141,948 154,189 
JJ Rea OSE TN e n ret ALME AS ⁊è x PER E 805,514 341,665 899 ,874 
Calcium fluoride content: i 
Acid grade. nl or th ³ ea ate eee 198,458 194, 054 237,924 
Metallurgical grade d 52,158 66, 627 70,828 
r dd ee ee es 250,616 260,681 808 , 252 
Gypsum and anhydrite, crude_________________.------- thousand tons 3,943 ,228 e 4,200 
Lime (quicklime and hydrated lime))9)9)9)9 do.... r 505 e 500 e 500 
Magnesite, crude____________________-_____- eee 229,080 222,445 225, 000 
Meerschaum (sepiolite), crude_._.___.--_...-------------------------- 17,538 i NA 
Mineral pigments, ocher___.____.______________-__.____________------ 20,780 12,480 NA 
i orb e ERRORES , e d . EAN 231,680 199,902 200, 000 
Pyrite including cupreous: 
Gross weight.. -.--------------------------------- thousand tons 2,517 2,766 2,429 
TN Sunn ð ð . do 1,194 1,274 1,185 
alt: 
%)%%%%ôööäÜĩÜ˙- ONERE ee ERN do 1,076 1,126 * 1,100 
Marine and other evaporated. |... 222222222222 222... do.... 786 945 e 930 
Sand and gravel: 
Sand: 
ane fw --.- ͤ ree EE thousand cubic metera " 888 538 NA 
) E eee ee een mm eee a O- 
C ¹Ü¹ es en See K ĩ do.... 2. 148 4.686 NA 
ne 
Calcareous: 
Dolomite___...._.__________________-_____________ eee do 270 394 NA 
Ein err. Rem tees i do.... 25, 525 28,416 NA 
| AP DG PERUENIRE 8 do.... 152 153 NA 
Man. rens oti en Ng teem OA E do 2,912 2,811 NA 
PF ⁵;⁵ ð d ]ðx y y k y 8 do 1,622 1,407 NA 
III ³o¹w⁰wm y ð St, ME tans do 3 B NA 
Granilé.- -- c. sec ³o öm t . 8 do 2,048 1,933 NA 
9110 ENERO PREMIERE do 163 170 NA 
Phonol ite — do 153 236 NA 
ͤĩÜ ³ ˙¹ mA ⁵ ⁵ ð wN AAA nde EE. do 70 47 NA 
7âx....]ĩèĩi!%0%d5, x y y aede ie thousand tons 303 275 NA 
Quartz ite thousand cubic meters 439 523 NA 
Sandstone_._____...__.________________ s 2222 222222222222 do 626 568 NA 
Serpentine . do 13 16 NA 
ͤͤĩ?k r¹?7? y ⁰ - ⁰m eal gl ty gee Sa ee RNC do 83 96 NA 
Trachyy tet LL22222222222222222222222 do 61 89 NA 
Trass and tua... aLL do 136 207 NA 
Strontium minerals. LLL LL 2222222 3,600 e7,000 e 22,000 
Sulfur, elemental, all form 5,271 6,251 e 6,300 
Sulfates, natural: 
Glauberite, Na: SO. content 10, 500 14,931 NA 
Thenardite, Na: SO. content_____________________--_-___--------- 69 , 483 79,702 NA 
Tale and steat ite. s 222222222222 33, 728 39,612 e 40, 000 


See footnotes at end of table. 
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Table 1.—Spain: 


(Metric tons unless otherwise specified) 


Production of mineral commodities—Continued 


Commodity 1969 1970 1971 » 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural (contained). ))) 1,854 1,871 NA 
en be ede mE cree EE E r 35, 000 39,000 e 40,000 
Coal | 
Anthaitteee thousand tons.. 12,773 2, 808 2,864 
Binh essosecR ⁰⁰ãyꝗd ³ do.... 18,854 7,943 7,811 
III! Nurs dence 6m E eue cue al iE do- 2, 740 2,831 8,064 
ak Total cow ee tee a aoe C Lus ð KK pu dc do.... 14,367 13,582 13,739 
0 
Metalurgica’ E DER N AANT A EERS . A A AE do- 8,686 4,029 4,066 
)))))))CCCbͤͥͤͥͤͤ SUNDINUDPPE REPRE RR ES do.... r 16 9 8 
Fuel briqueta, A een a aae a do 153 195 e 200 
Gas, manufactured million cubic feet 25, 064 NA NA 
C s t AIE ð2: m y a se e 11,200 16,338 e 17,000 
Petroleum 
Crude... nun deu eee ei thousand 42-gallon barrels. . 1,386 1,457 874 
Refinery products: 
Gasoline, aviatibtwů nnn do- 71 27 9 
Gasoline, wroo‚o‚o‚‚l ð des do.... 25, 932 27,846 29, 536 
J!] ⅛˙lrrrr x Shu do- 6,675 10,768 11,093 
Kerosnó...2 ß 88 do- 3,079 1,897 2,387 
Distillate fuel oil do.... 49,245 52,392 57,360 
Residual fuel olilk El do 93,881 104, 256 103, 243 
Fü 8 do 1,391 1,869 „500 
PPP MED ͤ ⁵⁵¼( v eet eats do.... 19,394 35,030 42, 681 
Refinery fuel and losses do.... 10, 882 4,439 11,861 
IJ. ³ðĩ»A ³ é ⁵ĩͤ cee ee uut do.... 210,550 238,464 259, 670 
e Estimate. P Preliminary. r Revised. NA Not available. 


! Partial figure, excludes 1) ingots for tubes, 2) wheels, tires, and axles, and 3) semimanufactures for sale, 
data for which are not available; i in 1970, these classes totaled 205, 000 tons. 
? Excludes gas produced in iron and steel plants and petroleum Tefineries. 


* 


TRADE 


Spain's trade deficit in mineral commod- 
ities was $1,132 million in 1971, compared 
with $1,185 million in 1970 and $989 mil- 
lion in 1969. Values for mineral commod- 
ity trade and total commodity trade for 
the past 3 years were as follows: 


Value 
(million dollars) 


Mineral Total 
commodity commodity 
trade trade 
Exports: 
1969-2 securius 289 1,900 
1910. nee een ene 339 2, 387 
I97l AA 388 2, 938 
Imports 
199 sek 1,278 4,233 
1970. 8 1,524 4, 747 
JJC 1,521 4,963 


Source: Estadística del Comercio Exterior de 
Espafia (Madrid), 1969, 1970, and 1971. 


Exports of mineral commodities were 
valued at $388 million, an increase of 14 
percent over those of 1970. Significant in- 
creases occurred in exports of steel and 
iron ore while decreases occurred in coal 
and petroleum products, copper, and mer- 
cury. Mineral fuels, valued at $125.8 mil- 
lion, accounted for approximately 32 per- 
cent of Spain's total mineral exports for 
1971. 

The value of mineral commodities im- 
ported during 1971 decreased 0.2 percent 
from that of 1970. Imports of coal, petro- 
leum, iron and steel, and minerals and ores 
were responsible for a major portion of the 
$1,520.7 million value of mineral imports. 
Those imported mineral commodities that 
showed a significant decrease in 1971 were 
iron and steel, copper, and chemicals. 

Mineral commodity trade in 1969 and 
1970 is given in tables 2 and 3. 
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Table 2.—Spain: 


Commodity 


METALS 
Aluminum including alloys: 
SJ ² AAA E ee se 
r c e odes 


Antimony including alloys, all forms 
Cadmium including alloys, all forms 


Chromium oxide and hydroxide. ......... 
Coppe: 


Unwroüght..... 2 omes sgass 


Iron and steel: 
Iron ore except roasted pyrite 
thousand tons 


Pig iron including cast iron 
Ferroalloy sss 


Steel: primary forme 
Semimanufactures: 

Bars, rods, angles, shapes 

and sections „ 


Universals, plates, and 
sheets 

Hoop and strip—— 

Rails and accessories 


Lead: 
Ore and concentrate 


Magnesium including alloys, all forms 
Manganese oxide 


Mercury..........- 76-pound flasks...... 
Molybdenum including alloys, all forms 

kilogram s 
Nickel: 

Metal, including alloys: 
SOraDloccolzcds 2t ucc AL i s 
Unwrou gh 
Semimanufactures .. 

Silicon, elementaalllnnn 
Tin: 

Metal including alloys: 

Crap lucis a eus long tons 
Unwrought.............. do.... 
Semimanufactures. ....... do.... 

Titanium: 


Ore and concentrate (ilmenite) ........ 


Tungsten: 
Ore and concentrate 
Metal including alloys, all form 
Zinc: 
Ore and concentrate 


Oxide and perox idee 


See footnotes at end of table. 
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Exports of mineral commodities 
(Metric tons unless otherwise specified) 


1969 


147 
1,463 
8,949 


1 
34 


531 


41,251 
12,689 


28,866 
80,370 


16,443 
100 

80 
2,935 
22,333 


943 


10 
152 
617 

T 


5 
41,946 


47 


Q) 


3,500 
666 


407 
10 


12,985 
1,344 


1970 


77 
2, 463 
10,754 


104 
18 


19 
682 
380 

34 


18,435 
3,148 


2,037 

671 
1,218 
20,465 


97,947 


101,476 


6,929 
2,674 


2,295 
39 244 


2,358 


Principal destinations, 1970 


West Germany 77. 

West Germany 2,227; Netherlands 75. 

France 3,055; United States 2 ,590; United 
King dom 2.288. 

N ctherlands 94; United States 10. 

Netherlands 11: United Kingdom 3; Re- 
public of South Africa 2. 

United Kingdom 17. 

Belgium-Luxembourg 662; United King- 
dom 19. 

Equatorial Guinea 380. 


we Germany 20; Belgium-Luxembourg 


1. 
Netherlands 10,064; West Germany 3,496. 
West Germany 1,018; Romania 439; 
Hungary 266. 


West Germany 946; United Kingdom 563; 
France 440. 
West Germany 532; United Kingdom 53. 


Ne 643; Belgium- Luxembourg 


East Germany 10,245; Italy 5,428. 
United Kingdom 3,730; West Germany 
550; Ireland 500; East Germany 500. 

United States 49,834; France 46,962. 


West Germany 36,105; France 18,634; 
Portugal 5,758. 


Argentina 3,943; France 1,108. 
France 1 ,066; Portugal 992; Brazil 474. 


Portugal 975; Greece 414. 
France 5, 706; Morocco 5,596; Ecuador 
5,297; United Kingdom 3 353. 


West Germany 458; Canada 422; United 
States 354. 


Italy 293. 

West Germany 597; Angola 80; Nether- 
lands 65; Belgium-Luxembourg 61. 

Netherlands 59; United Kingdom 52. 


West Germany 13,924; Japan 6,788; 
France 3,423. 


Netherlands 142. 


France 39. 

Netherlands 70; West Germany 20. 

Italy 27; Netherlands 7; Belgium-Luxem- 
bourg 5. 

Algeria 549; Morocco 499; Arab Republic 
of Egypt 4 52. 


West Germany 93. 

Netherlands 334; Morocco 295; West Ger- 
many 226. 

Mainly to Cuba. 


Mainly to Austria. 
United States 2,246; United Kingdom 418. 


West Germany 374; United Kingdom 170. 
Netherlands 9; France 6. 


West Germany 5,624; Netherlands 2,534; 
Italy 1,800. 

West Germany 395; Colombia 239; United 
States 150; Italy 140. 
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Table 2.—Spain: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS—Continued 
Zinc—Continued 
Metal including alloys, all form 


Other: 
Ore and concentrate 
Ash and residues containing nonfer- 

, leue 

Oxides, hydroxides and peroxides of 

reir n. e. s 


NONMETALS 
Abrasives, natural, n.e.s.: 
ice, emery, natural, corundum, etc 
Grinding and polishing wheels and 
op? mo menm mass 


Clays and products: 
Crude n.e.s.: 
Bentonite...................-- 


Products: 
Refractory (including nonclay 
bricks) 


Nonrefractory................-- 


Diamond, industrial....value, thousands. . 
Diatomite and other infusorial earths______ 


Fertilizer materials: 
Crude: 
Nitrogenous. .................- 
PU è˙wꝛiͤàĩ s 


Manufactured: 
Nitrogenoun s 
Phosphaticoaoa 
Pots ie 


Other, including mixed 


Ammonia.-_......_-_-_.-._----_---- 
Fluorspar....------------- 


Pigments, minerals including processed 
Fron dd o ncouo ew eoe PRSE 


Precious and semiprecious stones, except 
diamond: 


Natural value, thousands 
Manufactured do- 
Pyrite (gross weight) thousand tons. . 
Salt and brine...................- do.... 


Sodium and potassium compounds, n.e.s. . - 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Marble and other calcareous. 


See footnotes at end of table. 


1969 


6,975 


83 
33,929 


1,738 
1,084 
41,624 
89,297 
42 


5, 765 


r 38,004 
r 97,560 


4,408 
85,885 


r $16 
1,402 


1,021 


2 
514,346 


911 
69,811 
21,570 


3,338 


89 
201,949 
15,446 


6,468 
86,364 


101 


17,633 


3,614 


15,143 


1970 


3,929 


822 
1,396 
48,458 
170,522 
1 


5,046 


40,218 
29 , 036 


5,377 
67,699 


$4 
1,741 
45 


443,438 


96 
91,064 
29 ,518 


1,297 


10 
170,481 
4,136 


5,411 
54,825 


89 
14,079 
$3 

$26 
885 


179 
6,593 


17,754 


Principal destinations, 1970 


United Kingdom 900: 
Morocco 648. 


United States 30; United Kingdom 6. 
hex 7,180; Belgium 8,229; Netherlands 


Portugal 893; 


France 384; Netherlands 77. 
Netherlands 12. 


West Germany 714; United Kingdom 76. 
uri Germany 460; France 280; Poland 
West Germany 20,807; United Kingdom 


Algeria 29,722; Brazil 27,695; Italy 17,925; 
Equitorial Guinea 14,229. 
Mainly to United Kingdom and France. 


Sweden 2,250; Netherlands 1,214; West 
Germany 600. 

West Germany 21,825; Italy 7,648. 

Italy 9,536; West Germany 6, 554; An- 
dorra 5,361. 


Cuba 2,276; Dominican Republic 730; 
Belgium-Luxembourg 548. 
France 15,169; Andorra 10,369; Hungary 
4,954; Morocco 3,080. 


Mainly to Mex 
France 367; ale eria 865; West Germany 
322; United ingdom 216. 


Ecuador 30; France 15. 


Poland 102,712; Norway 94,249; United 
Kingdom 62,785. 


Andorra 96. 

Algeria 79,878; France 5,529; Cuba 5,000. 

Eo 12 950; Portugal 5. 425; Greece 

Belgium-Luxembourg 600; 
Guinea 600. 

Mauritania 4; Equatorial Guinea 1. 

United States 120,851; West Germany 


37,134. 
Andorra 3, 3,184; Republic of South Africa 


Equatorial Guinea 4,898; Cuba 66. 
United em 31 153; West Germany 
42. 


4 
West Germany 23; Turkey 14; Italy 13: 
Colombia 12. 


United Kingdom 2,135; United States 
1,725; Australia 1, 509; Italy 1,242. 


Equatorial 


United States $2. 

France $15; Switzerland $3; Italy $2. 
West Germany 511; Belgium-Luxembourg 
Norway 87 ; Canada 25; Iceland 25; Swe- 


en 22. 
Brazil 4,000; Finland 2,000. 


Italy aoe West Germany 1,823; France 
4. 
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Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS—Continued 
Stone, sand and gravel—Continued 
Dimension stone—Continued 


SS and partly worked—Continued 


1969 


^i^ MARMORA REL 72 
Other. ............-.-.---- 15,398 
Worked: 
Slate. ek ein 37 ,272 
Paving and flagstone........ 66 
Onerr ec 12 ,202 
Dolomite, chiefly refractory grade 17,086 
Gravel and crushed rock. _________-- 1,956 
Quartz and quartzite. ............... 71,178 
Sand. ulcus eee i 86 15,153 
Sulfur: 
Elemental, all form 358 
Sulfur diox ide 16 
Sulfuric acid 10, 152 
Tale, soapstone and pyrophyllite 9 
Other nonmetals, n. e. s.: 
hh eh oe SR EC 18,198 
Slag, dross and similar waste, not 
metal bearing 26,995 
Oxides and hydroxides of magnesium, 
strontium, and barium..............-. 85 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black and gas carbon 5, 436 
Coal, coke and briquets: 
Anthra cite. 18 
Bituminou s 7,726 
Coal briquetss - 7,744 
Lignite and lignite briquets 937 
Coke and semicoke. ................ 466,016 
Hydrogen, helium and rare gases (1) 
Peat, including briquets and litter 48 
Petroleum: 
Refinery products: 
Gasoline (including natural) 
thousand 42-gallon barrels. . 8,500 
Kerosine and jet fuel do- 2,687 
Distillate fuel oil. ........ do- 7,945 
Residual fuel ol... do.... 20,438 
Liquefied petroleum gas do 320 
Lubricants.............- do 98 
Mineral jelly and waz do.... 5 
Other... el cec 8 do- 524 
Mineral tar and other petroleum, or gas- 
derived crude ehemicalsss 2,589 


t Revised. 
1 Less than Y$ unit. 


Table 3.—Spain: 


1970 


92, 705 
18,354 


530 
1,069 


5 
130 


65 


8,570 


203,736 
374,443 


9,734 


254,889 


28 
40 


6,837 
1,053 
13 , 402 
17,883 


673 
175 


3 
634 


3,390 


Principal destinations, 1970 


France 45; Andorra 44. 
France 18,227; Italy 6,358. 


France 29,146. 

France 320; Italy 21. 

West Germany 10,163; France 1,044. 

United Kingdom 16,258; West Germany 
1,520; Morocco 800. 

West Germany 889; Algeria 791. 

Norway 82,316; Sweden 8,234. 

Andorra 17,654. 


Morocco 449. 

Algeria 495; Italy 336; Portugal 238. 
Mainly to Equatorial Guinea. 

Italy 60; France 40. 


United Kingdom 6,524; France 3,626; 
West Germany 3,553. 


Mainly to France. 
Republic of South Africa 60. 


United Kingdom 5,116; 
Morocco 540. 


West Germany 146,701; Netherlands 
16,761; Italy 15,528; Hungary 14,786. 
Netherlands 126,412; Portugal 108,944; 
West Germany 85,781 

West Germany 9 ,120. 

Andorra 737. 

Romania 92,169; West Germany 35,243; 
Bulgaria 22,017 . 

Portugal 22. 

Italy 40. 


Poland 600; 


United Kingdom 2,165; Canada 1,391; 
United States 906. 

Portugal 342; Sweden 225; France 156; 
Netherlands 136. 

Netherlands 8,942; Denmark 2,140; Swe- 
den 1,327; United Kingdom 1,061. 

United States 7,566; United Kingdom 
1,431; Italy 1 

Portugal 306; France 90. 

Arab Republic of Egypt 160. 

Mainly to United Kingdom. 

Portugal 218; Zaire (formerly Congo-Kin- 
shasa) 70; Cyprus 67. 


France 3,170. 


Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 
METALS 
Aluminum: P 
Bauxite and concentrate 93,610 155,181 Greece 43,820; Guyana 32,200; Surinam 


Oxide and hydroxide............... 
Metals including alloys: 


215,138 1,385,279 


27,087. 
Guinea T id 33; France 365,035; Guyana 


4, 


700 Pi 111 4 Andorra 2. 
Unwrought...............-.-- 26,589 18,871 Canada 9,735; Poland 1,066. 
Semimanufactures. ............ 6,318 5,720 West Germany 1,499; France 867 ; Swe- 


den 773; Switzerland 672. 
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Table 3.—Spain: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 
METALS—Continued 
Antimony: 
Ore and concentrate 669 432 Morocco 250; Bolivia 32. 
Metal, including alloys, all forms 194 245 United Kingdom 105; Italy 67. 
Arsenic: 
Trioxide, pentoxide, and acids 487 425 France 396. 
Metal including alloys, all forms 4 9 Sweden 9. 
Bismuth including alloys, all form 35 31 United Kingdom 9; Belgium-Luxembourg 
9; Netherlands 4. 
Cadmium including alloys, all forms 10 6 Netherlands 2; United Kingdom 1; Bel- 
gium-Luxembourg 1. 
Chromium: 
Chromite..............-.......-.-- 45,381 58,911 Republ 826 South Africa 46,921; Philip- 
pines 
Oxide and hydroxide............... 18 145 Poland 91; West Germany 51. 
Metal including alloys, all forms 11 18 United Kingdom 16. 
cee oxides and hydroxides. .......... 14 65 Belgium-Luxembourg 45; Canada 16. 
opper: 
Ore and concentrate 65, 677 72,433 Cyprus 17,550; United States 17, 472. 
i Sieh oe aa 23,325 16,609 Canada 4,776; United States 3,174; 
France 3,009. 
spas c DO 2,650 161 V; 104; Czechoslo- 
vakia 35. 
Metal including alloys 
FFFP᷑ÄEeievũ!!Aiunu ³—êNéo o cedi 19,697 16,609 Canada 4,776; United States 3,174; 
France 3,009. 
Unwrought..................- 48 , 754 55,379 Zambia 14,457; Chile 10,782; Belgium- 
Luxembourg 9, 118. 
Semimanufactures 6,632 7,179 France 1,676; West Germany 1,658; 
United Kingdom 1.355. 
Iron and steel: 
Ore and concentrate, except roasted 
pyrite thousand tons. . 979 2, 431 TU 1,217; Mauritania 480; Canada 
oet pyrite-------------- do.... 21 21 Mainly from Mauritania. 
Meta 
Sclal.:o2 o ncc en do.... 1,237 1,364 United States 1,100; United Kingdom 
119; Canada 57. 
Pig iron, spiegeleisen and other 
do- 44 66 Algeria 31; Finland 15. 
Ferroalloys. ss do 16 16 Republic of South Africa 6; West Ger- 
many 2; France 1; United Kingdom 1. 
Steel, primary forms do- 929 836 United States 160; West Germany 47; 
Romania 33; Japan 19. 
Semimanufactures: 
Bars, rods, angles, shapes 
and sections. ..... do.... 158 147 Brazil 33; West Germany 30; United 
Kingdom 20. 
Universals, plates and sheets 
do.... 619 855 Japan 264; United States 115; United 
Kingdom 91; Belgium-Luxembourg 78. 
Hoop and strip do- 33 32 West Germany 9; France 5; Belgium- 
Luxembourg 5. 
Rails and accessories do.... 12 3 United Kingdom 1; France 1. 
Wile oo EHE ale O___- 9 11 West Germany 8; France 3; Sweden 1; 
Belgium-Luxembourg 1 
Tubes, pipes, and fittings 
do- 42 1 Mainly from France. 
Lead: 
Ore and concentrate 1 5 Italy 5. 
DIL /§;ð—·é:ù K 22 7 United Kingdom 5. 
Metal including alloys 

SJö§öðĩUũ ꝑ 52 10 Andorra 9. 

Unwrou ght 63 5 United States 2; U.S. S. R. 2 

Semimanufactures 87 83 West Germany AT: Netherlands 9. 

Magnesium, including alloys, all 
(0) qii. os one 8 721 622 United States 496; Norway 44. 
Manganese: 
re and concentrate 142 ,078 200,350 Australia 66,289; Ghana 47,095; Brazil 
41,264. 
a So ees 451 743 Japan 398; United States 159; Nether- 
lands 152. 

Metal including alloys. ss 223 344 Republic of South Africa 200; France 126. 
Mereury.............. 76-pound flasks. . 5 4 West Germany 2; Austria 1. 
Molybdenum including alloys, all forms 11 15 Anea 2 : United Kingdom 4; Nether- 

an à 
Nickel: 
Ore and concentrate pe 2 United States 2. 
Matte and speiss and similar materials 489 855 Canada 172; Cuba 92. 


See footnotes at end of table. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS—Continued 
Nickel—Continued 
Metal, including alloys: 
See) !( eer eae 
Unwrought. .................- 
Semimanufactures 
Platinum-group metals: 
Waste and sweepings, ineluding those 
of SUVGP secs ces ee 
Metal including alloys, all forms 


troy ounces.. 
ug ect metals: 


Metal including allosss 
Selenium, elemental.................... 


Silicon, elemental... ......... 2... 


Silver metal including alloys 
thousand troy ounces. . 


Tellurium, elementalllllll.. 
Tin: 
Ore and concentrate long tons 


do. 
Metal including alloys, all formi 
0 2 
Titanium: 
Ore and concentrate 


Tungsten: 


Zine: 
Ore and concentrate 
Oxide and perox ide 
Metal including alloys, all forms 
Zirconium including alloys, all forms 


kilograms. . 
Other: 


Ore and concentrates. |... 
Ashes and residues containing non- 
ferrous metals. 


Oxides, hydroxides and peroxides of 
metals, n. ess 
Metal including alloys, all forms: 

kali, alkaline earth, and rare- 

earth metals 
Pyrophoric alloys 
Other base metals including al- 
loys, all form 


NONMETALS 
Abrasive, n.e.s.: 

Pumice; emery, natural corundum, 
h)) ee SEA E 
Dust and powder of precious and 

semiprecious stones 
value, thousands.. 
Grinding and polishing wheels and 
stedgsee 


Boron materials: 
Crude natural borate s. 
Oxide and acid 
COM GIG ain i ee n ML LL ee 


Clays and products: 
Crude n.e.s.: 
Bentonite........ L2 22-2... 


See footnotes at end of table. 


1969 


215 
21,536 
11,448 


965 
168 
4 


229 


405,856 
7,818 


19,094 


1970 


300,635 
11,583 


21,147 


Principal sources, 1970 


France 16; Canada 12; United States 11. 
Canada 786; United King dom 678. 
France 548; Ttaly 155; Switzerland 105. 


United States 75. 
France 19,130; United Kingdom 13,793. 


France 45; United States 27; United 
a ngoom 16. 


West Tamany 2; Canada 1; United 
States 1 

France 1 ,105; Yugoslavia 1,086; Switzer- 
land 81 0. 


United Kingdom 739; France 611; West 
Germany 547. 

Canada 4. 

Australia 1,996; Zaire (formerly Congo- 
Kinshasa) 1,117; France 420. 

United Kingdom 103. 

United Kingdom 50; West Germany 26. 


Norway 12,576. 
e 2,304; United Kingdom 


Australia 41. 

Austria 2; Netherlands 2; West Germany 
1: France 1. 

Iran 4, 275; Canada 2,100. 

West Germany 260. 

Peru 299; Netherlands 119. 

United States 381; France 87. 

Australia 11, 413. 


United States 2,671; United Kingdom 
2,609; France 1, 781. 


West Germany 481; France 257. 

United Kingdom 1. 

West Germany 2. 

V 91; West Germany 
18. 


Greece 1,551; United States 159. 


Netherlands $49; United Kingdom 921. 
irs Germany 212; Italy 170; Austria 
4 


Canada 30,390. 
France 688; West Germany 210. 


United States 21,175; Turkey 6,109. 
France 275; United States 220. 


France 116, 602; United Kingdom 
106,715. 
France 7, 725; Belgium-Luxembourg 


1,561; United Kingdom 1, 135. 


Morocco 8, 309; Italy 5,614. 
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Table 3.—Spain: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS—Continued 
Clays and products—Continued 
Crude n.e.s.—Continued 
Kaolin (china)...............- 


Products: 


DICKS) oo eee 
Nonrefractory----------------- 
Cryolite and chiolite--.---------------- 
Diamond: 
Gem, not set or strung 
value, thousands. . 
Industrial. ..............-..- do.... 


ei AAA a eee 


Fertilizer materials: 
Crude: 
Nitrogenous..............-... 
Phosphatic 


Manufactured: 
Nitrogenoun s 

Phosphatic: 
Thomas (basic) slag....... 
e ke eine us 


Fuesse ꝛðV2 mca gem mectE 
Graphite, natural....................-- 


Gypsum and plasters................... 
ig 8 


Pigments, mineral including processed 
iron o d desesese ee eases 


Precious and semiprecious stones, except 
diamond: 


Manufactured do 
Pyrite (gross weight᷑ ) 
Salt and bri ne 
Sodium and potassium compounds, n.e.s. . 
Stone, sand and gravel: 

Dimension stone: 

Crude and partly worked: 
Marble and other calcareous 


Other... coca ok a 
Dolomite, chiefly refractory grade 


Gravel and crushed roc gk 
Quartz and quartzite___.___________ 
Sand excluding metal bearing 


Sulfur: 
Elemental, all form 
Sulfur diox ide 
Sulfuric acid. -.------------------- 


Talc, steatite, soapstone and pyrophyllite. 
Other nonmetals, n.e.s.: 
Slag, dross and similar waste, not 


metal bearing 


See footnotes at end of table. 


1969 


r 65,007 
r 83,883 


24,895 
11,849 
1,962 
$3 , 053 
$663 


5,910 
2.356 


158 ,555 
r 1,343,335 


9 
196,431 
29 ,959 

r 65,510 


494 
276,741 


22,034 
3,727 
71,990 


680 


1970 


77,022 
37,855 


17,358 
9,060 
971 
$321 
$1,333 


4,137 
3.830 


156,548 
1,402 288 


17 


156,548 


20, 702 
40,263 


1,563 


118,180 


1,195 
1,263 


1,246 
94 


2,480 
35,878 


1,088 


2,377 


67,592 
119 
18,053 
5,001 
83,604 


3,181 


Principal sources, 1970 


rd Kingdom 62,726; United States 
United Kingdom 27,036; France 6,138. 


Austria 4,745; West Germany 2,302; 
United Kingdom 1,530 

Italy 5,493; Portugal 820. 

Denmark 970. 


Belgium- Luxembourg $242. 
. $685; Republic of 
South Africa $173. 
United States 1,148; Algeria 1,039. 
France 917; Norway 818; Republic of 
South Atrica 736. 


Chile 75,607; Norway 53,112. 

Morocco 1, 200, 118; United States 
171,164. 

Cameroon 10; France 5. 


Chile 75,607; Norway 53,112. 


Belgium-Luxembourg 19,007. 

wr n „863; Mexico 9,790; France 

West Germany 1,563. 

United States 55,662; 
bourg 13,335. 

France 1 195. 

Malagasy Republic 371; West Germany 


Moroi 516; West Germany 505. 

Japan 19; Chile 15. 

United Kingdom 1,706; Portugal 416. 

Greece 10,701; Austria 4,507; United 
Kingdom 4, 221. 

Norway 339; United Kingdom 175; India 
151. 


West Germany 1,691; France 291; United 
Kingdom 282. 


Belgium-Luxem- 


Belgium-Luxembourg $1,194; India $3165. 
Switzerland $293; France $72. 

Italy 64. 

Netherlands 876; United Kingdom 467. 
France 10,860; Netherlands 5 433. 


Italy 14,529; Portugal 7,008. 
Andorra 120; France 22. 
Norway 4, 193: Sweden 1,489. 


Italy 694. 
Italy 81; Belgium-Luxembourg 46. 
Portugal 769; Norway 369. 


Bee oe vusembours 1,952; France 
1,374. 

Morocco 16,414. 

Sweden 1,374. 

Belgium-Luxembourg 27,306; Ceuta 


France 44,129; Poland 13,245. 

Netherlands 119. 

Portugal 10,722; Italy 3,639; Nether- 
lands 3,60 00. 

France 2 250; Norway 1,458; India 561. 


United States 21,347; France 10,756; 
Greece 8,298. 


West Germany 2,910. 


THE MINERAL INDUSTRY OF SPAIN 


757 


Table 3.—Spain: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 
NONMETALS—Continued 
Other nonmetals, n.e.s.— Continued 
Oxide and hydroxides of magnesium, 
strontium, and barium........... 618 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural 826 
Carbon black and gas carbon 17,209 
Coal and briquets: 
Anthracite thousand tons. . 30 
Bituminou s do.... 2,216 
Coal briquets___________-__--__---- 17 
Lignite and lignite briquets ------ 17,942 
Coke and semicoke thousand tons 111 
Hydrogen, helium and rare gases 400 
Peat, including peat briquets............ 2,863 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels... 202, 960 
Refinery products: 
Gasoline (including natural) 
do.... 406 
Kerosine and jet fuel. do r 348 
Distillate fuel oil do.... 163 
Residual fuel oil do- 484 
Liquefied petroleum gas. do- 8,109 
Lubricants... .......... do- 320 
Otbhen‚d bosses do- 1,352 
Mineral tar and other coal-, petroleum-, 
or gas-derived crude chemicals 
thousand tons 106 


1970 Principal sources, 1970 


1,921 


750 
17,868 


Japan 1,8300; United States 162. 


United States 605; United Kingdom 124. 
France 6,162; United Kingdom 5,162; 
Netherlands 3,497. 


Mainly from Republic of South Africa. 
United States 2,810; Poland 435; West 
Germany 143. 
27 Netherlands 20; United Kingdom 7. 
25,968 France 25,961. 
159 United States 83; Italy 25; France 19. 
499 France 408; United Kingdom 54. 
2,037 Ireland 494; Finland 441; United King- 
dom 259. 


14 
3,450 


Libya 53,811; Saudi Arabia 48,518. 


Surinam 241; Netherlands 100; United 
Kingdom 89. 
7 Mainly from Belgium-Luxembourg. 
15 Mainly from Italy. 
Italy 257; Netherlands 142; United King- 
dom 135. 
5105 1,848; Netherlands 573; Algeria 


United States 142; United Kingdom 50. 
United States 1,007; Surinam 62. 


United States 106. 


r Revised. NA Not available. 
1 Less than 4 unit. 


COMMODITY REVIEW 


METALS 


Aluminum.—The Spanish aluminum in- 
dustry in 1971 was comprised of two main 
groups of primary producers and semifab- 
ricators, namely Empresa Nacional del 
Aluminio, S.A. (ENDASA), associated with 
Aluminium Co. of Canada, Ltd. 
(ALCAN), and Aluminio de Galicia, S.A. 
(ALUMIGASA) , associated with the Péchi- 
ney group of France. ENDASA and ALU- 
MIGASA produced a total of 126,647 tons 
of aluminum in 1971, a 10-percent in- 
crease over that produced during a similar 
period of 1970. However, Spain's slow eco- 
nomic growth and its subsequent effect on 
sales during the year led to a substantial 
increase in producer stocks. 

Although Spain was interested in ex- 
panding its aluminum industry, the coun- 
try experienced difficulty because of its in- 
ability to integrate the industry backwards. 
Principal reason for this difficulty was that 
Spain lacked  sizable  bauxite reserves. 
Spanish resources of bauxite were esti- 


mated at 6 to 7 million tons. However, the 
silicon content was too high to permit eco- 
nomic utilization of these resources. The 
country's reserves were located in the Prov- 
inces of Lérida, Barcelona, Tarragona, Te- 
ruel, and Castellón. Spain's most significant 
deposit was in the Beceite-Fuentespalda re- 
gion (Teruel). It contains about 100 mil- 
lion tons of ore grading 36 percent Al Os. 
However, numerous technical and eco- 
nomic problems would have to be resolved 
before the deposit could be economically 
exploited. The Ministry of Industry ap- 
proved bauxite prospecting programs in 
the La Solana, San Carlos del Valle, Valde- 
peñas, Montiel, and Membrilla regions of 
Ciudad Real Province. 

During 1971, the president of the State's 
Instituto Nacional de Industria (INI) dis- 
cussed with officials of ALCAN the possi- 
bility of establishing an alumina plant in 
Spain. Although plans were tentative, the 
likely location would be at Avilés where 
ENDASA had a smelter. The PNM called 
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for a study to be made on the feasibility 
of building an alumina plant on the Tar- 
ragona coast with an annual capacity of 
over 200,000 tons using domestic and im- 
ported bauxite. 

Installed primary aluminum capacity 
during 1971 was reported at 132,000 tons. 
Consumption was 126,000 tons, a 3-percent 
decrease from 1970. Primary aluminum 
stocks were reported at 11,000 tons, up 
considerably from the 1,200 tons reported 
in 1970. Imports were down slightly, while 
exports increased almost 2.5 times over 
those of 1970. During the year, ALUMI- 
GASA requested three French companies 
to make a study for modification and ex- 
pansion of the Spanish company's primary 
smelter at La Coruña. ALUMIGASA also 
planned to increase the aluminum extrud- 
ing capacity of its Amorebieta (Vizcaya) 
plant. During the year, a fire destroyed the 
powerplant supplying ENDASA's primary 
aluminum smelter at Valladolid resulting 
in a 3-month loss of production. The com- 
pany relied on stocks to supply customers 
until repairs were made. 


Antimony.—Mine production of anti- 
mony in Spain over the past 3 years was 
reported at 121 tons in 1969, 79 tons in 
1970, and 118 tons in 1971. Production 
came from two mines in Badajoz Province. 
The PNM predicted a modest increase in 
antimony production over the next decade. 
Stibnite production between 1972 and 1980 
was to increase from 605 to 685 tons, with 
an additional 200 tons produced as a by- 
product of lead production. 

Copper.—Production of refined copper 
amounted to 73,245 tons in 1971, a 12-per- 
cent decrease from 1970. Mine production 
and output of blister copper increased 195 
and 77 percent, respectively, over that pro- 
duced in 1970. The principal reason for 
the increase was the startup of the Cerro 
Colorado copper pit and the continued 


high-level performance of the  45,000- 
annual-ton-capacity copper  smelter at 
Huelva. 


Rio Tinto-Patino (RTP), which was 
formed by Compañia Española de Minas 
de Rio Tinto S.A. (55 percent); the Pa- 
tino Mining Corp. (40 percent); and Rio 
Tinto-Zinc Corp. (5 percent) continued 
stripping operations at its Cerro Colorado 
open pit operation ahead of schedule. Two 
5,000-ton-per-day flotation circuits were 
given final shakedown tests in 1971. The 
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4,500-ton-per-day cyanide plant to treat 
gold and silver bearing gossan was sched- 
uled for operation by yearend. Recent esti- 
mates placed Cerro Colorado ore reserves 
at 39 million tons, assaying 0.80 percent 
copper, and 18 million tons of gossan, as- 
saying 0.07 ounce of gold and 5.0 ounces 
of silver per ton. RTP’s new copper 
smelter and electrolytic refinery had been 
operational for approximately 114 years. 
The smelter treated concentrates from 
Spain, Chile, Ireland, and Canada and 
crude ore from Spain and the United 
States. The smelter, one of the world's 
most modern, reportedly was producing 
about 200,000 tons of sulfuric acid per 
year. The acid recovery unit was capable 
of retaining 84 to 86 percent of the total 
sulfur contained in a single charge of the 
Momoda furnace. The research staff of 
RTP was conducting studies on pelletizing 
cement copper, flue dust and concentrate, 
for direct charging to the converters. 

RTP confirmed that copper ore reserves 
at Arenteiro and Fornas, near Santiago de 
Compostela, in northwest Spain totaled ap- 
proximately 11 million tons, averaging 
slightly more than 1.0 percent copper. 
Knapp Enginecring, Division of Arthur G. 
McKee and Co., reviewed the geology and 
drilling data prior to financing. Open pit 
Stripping began at the end of 1971. 
Planned output was 10,000 tons of copper 
per year. The ore was to be concentrated 
at the mine with the concentrate shipped 
to the Rio Tinto smelter at Huelva. Cost 
of the project was estimated at $14 mil- 
lion. RTP signed an agreement with Nip- 
pon Mining for technical cooperation and 
use of Nippon’s copper electrorefining 
process at the Huelva refinery. Designed 
capacity of the refinery was 75,000 tons per 
year. 

Unión Espanola de Explosivos S. A., 
which owns the old Compañia Española de 
Minas de Rio Tinto S.A., accelerated strip- 
ping at its Corta Atalaya copper-pyrite 
open pit mine. The company also pre- 
pared to sink a deep mining shaft below 
the pit and had commissioned a new 1.2- 
million-ton-per-year fine crushing plant. 

Gold.—Spanish subsidiary of Imebesa, 
S. A., Northgate Exploration, Ltd., an- 
nounced details of diamond drill hole 
prospecting for gold in northern Spain. 
During 1971, Northgate reported 10 holes 
were drilled and that eight of the 10 ap- 
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parently intersected significant gold miner- 
alization. The drilling tested a strike 
length of about 985 feet and outlined a 
mineralized intrusive zone 300 to 400 feet 
along the strike. The company dispatched 
additional rigs to speed evaluation. Assays 
from the driling program ranged from 
0.12 to 0.54 ounce of gold per ton. 

Iron Ore.—Iron ore production in Spain 
was principally in Granada and Vizcaya 
Provinces. Companies operating in these 
regions and accounting for about 80 per- 
cent of Spain's iron ore output were Cia. 
Andaluza de Minas, Agrupacion Minera, 
S.A., Cia. Minera de Sierra Menera, Mine- 
ro-Siderürgica de Ponferrada, S.A., Española 
de Minas de Somorrastro, Minera del An- 
devalo, and Coto Minero Vivaldi“ y 
Anexas, S.A. Output of iron ore in 1971 
was 7,307,577 tons (8,566,553 tons iron con- 
tent), compared with 7,051,000 tons 
(3,452,736 tons iron content) in 1970. Pro- 
duction amounted to 97 percent of the tar- 
geted figure of 7,540,000 tons (3,864,000 
tons iron content) called for by the PNM. 
Iron ore reserves were estimated at 676 
million tons in 1971. En Adaro, a member 
of INI, conducted studies on processing 
carbonate ore from reserves in the Vizcaya 
region during the year. 

Spanish mines improved extraction tech- 
niques partly as a result of new crushing 
and sorting equipment. The end result was 
an increased output of salable iron ore as 
noted by the growth (15 percent) of ex- 
ports during 1971. Iron ore exports during 
1971 amounted to 2.35 million tons, com- 
pared with 2.04 million tons during 1970. 
Main destinations were West Germany 
(887,221 tons), the United Kingdom 
(653,859 tons), and France (549,817 tons) . 
However, continued consumer demand for 
iron and steel products resulted in Spain 
increasing imports of iron ore by about 34 
percent during 1971, reaching 3.25 million 
tons as compared with 2.43 million tons in 
1970. Principal sources of supply were Bra- 
zi! (1,347,458 tons), Mauritania (706,650 
tons), Canada (568,195 tons), and Liberia 
(501,796 tons). Spain ceased purchases of 
iron ore from Morocco's Seferif (Rif) 
mine. Spanish steelworks, which imported 
Rif material in the past, switched to 
higher grade ore and pellets. Morocco may 
regain some Spanish trade once Rif's pellet 
facilities become operational. 
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Sierra Menera invested heavily the past 
3 years to raise iron ore production while 
attempting to remain competitive in both 
price and quality. The company looked fa- 
vorably on the planned Saguno integrated 
steelworks, which was linked by rail with 
its Ojos Negros (Teruel) deposits. Present 
capacity of Sierra Menera was estimated at 
750,000 tons per year of iron ore with an 
increase in quality. A pellet plant was to 
be installed by 1973 under the PNM's pro- 
gram for developing iron ore mines. The 
plant ultimately will produce 400,000 tons 
per year of sintered fines and 300,000 tons 
per year of 60-percent iron pellets. 

The sinter plant at the Verifia works of 
Unión Siderürgicas Espaíiolas S.A. (UNIN- 
SA) started operations in 1971. The plants 
designed capacity was reported to be 
500,000 tons per year. A 2-million-ton-per- 
year addition was planned for operation in 
1972, considerably increasing the UNINSA's 
capability to use Spanish iron ore. 

Minero-Siderürgica de Ponferrada signed 
a 3-year export contract with West Ger- 
many in 1971. The company experienced 
some difficulty in 1971 in hiring skilled 
workers which slowed the company’s ex- 
pansion program. 

Officials of Spain and Algeria held dis- 
cussions during the year on development 
of a joint mining operation at the Gara 
Djebilet iron ore deposit in Algeria. Spain 
would be responsible for building a rail- 
way from the mine to the Spanish Sahara 
coast or a connecting railway to the new 
phosphate ore loading pier at El Aaiun 
(see Fertilizer Materials section). 

Iron and Steel.—A slowdown in Spanish 
industrial expansion during 1971 had a de- 
pressing effect on the country's steel indus- 
try. For the first time since 1959—60, Span- 
ish steel production exceeded apparent 
consumption. Open hearths accounted for 
20.8 percent of the raw steel output in 
1971 compared with 26.4 percent in 1970; 
electric furnaces 36 percent compared with 
35.2 percent in 1970; and Linz Donawitz 
(LD) 43.2 percent compared with 38.4 
percent in 1970. Apparent consumption of 
steel in 1971 was reported as 7.86 million 
tons, down 680,000 tons or 8 percent from 
1970. Per capita consumption amounted to 
230 kilograms compared with 258 kilo- 
grams in 1970 and 259 kilograms in 1969. 
Yearend steel industry stocks were esti- 
mated at 57,000 tons of finished and 
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278,000 tons of semimanufactured products. 
Output of iron and steel in Spain during 
1970 and 1971 was as follows, in thousand 
tons: 


1970 1971 Change, 

percent 
Pig iroõo-rnn 4,164 4,825 +16.0 
Crude steel............. 7,429 7,794 +5.0 
Hot-rolled products. _ - - - 5,405 5,588 +3.3 


The steel industry and the Spanish Gov- 
ernment signed an agreement in 1971 pro- 
viding for relative price stability for steel 
products for the long term. Steel output 
and consumption were insufficient to offset 
higher labor and production costs affecting 
the industry in 1971 and resulted in the 
Government approving in June a price in- 
crease for steel averaging 4 percent. 

Imports of iron and steel amounted to 
856,000 tons in 1971, down 54.3 percent 
from 1970. Major items imported were hot 
coil, 177,857 tons; plates over 4.75 millime- 
ters, 124,183 tons; tinplate, 102,008 tons; 
and cold roll sheets below 2 millimeters, 
85,230 tons. Spain exported nearly 4 times 
as much steel in 1971 as it exported in 
1970. Although Spain was able to achieve 
a quantitative balance between steel im- 
ports and exports, there remained a deficit 
in value, due to importation of higher cost 
finished products. 

In 1971 UNINSA commissioned a 556,- 
000-ton-per-year sinter plant, a 1.04 mil- 
lion-ton-per-year blast furnace, and a 
1.96-million-ton-per-year LD  steelmaking 
shop. The steelmaking section contained 
three 125-ton converters; five electric fur- 
naces of 60, 50, 40, 35, and 25 tons capac- 
ity; and two continuous casting machines, 
one rated at 80 tons per hour and the 
other at 50 tons per hour. Most of these 
facilities were in UNINSA's new integrated 
steelworks at Verifia which were officially 
opened by General Franco. Although the 
official opening was in September, the No. 
blast furnace was blown in May 6, and 
steelmaking commenced 10 days later. It 
was estimated that by 1975 the Veriña 
works would supply about one-fifth of 
Spain's raw steel needs with an initial 
steelmaking capacity of 2 million tons per 
year. Engineering work was done on a 
turnkey basis by the Krupp Co. of West 
Germany. The port of Gijón was being en- 
larged to accommodate vessels up to 
200,000 tons to meet the increased demand 
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for iron ore created by the new Veriíia 
steelworks. As a result of UNINSA's in- 
creased production capacity at Veriíia, the 
company closed part of its steelworks at La 
Felguera by decommissioning one blast 
furnace, the LD shop, and the blooming 
mill. Offers to purchase the mill were re- 
ceived from Argentina and Sweden. 

Empresa Nacional Siderürgica S.A. (EN- 
SIDESA) operated Spain's largest steelmak- 
ing facility at Avilés during 1971. A unique 
feature of the Avilés facility was attainment 
of the coordinated operation of basic 
oxygen steelmaking and continuous cast- 
ing under one roof. High-quality, low- 
carbon steel billets were produced princi- 
paly for Spain's rolling mill industry. 
During the year, ENSIDESA commissioned 
a 150,000-ton-per-year tinning line, a 1.5 
million-ton-per-year semicontinuous hot 
strip mill, and a 12,000-ton-per-year cold 
roll mill at Avilés ENSIDESA secured 
agreements with Walter Brinkman of West 
Germany to assist with the installation of 
furnace equipment in the open hearth 
shop at Avilés, with Didier-Kellogg assist- 
ing with changes in the coke ovens. Gen- 
eral Electric Technical Services Co., Inc. 
was to assist with the installation of elec- 
tric and electronic equipment for a semi- 
continuous mill at Laminación-Este and 
Blaw Knox was to assist with extensions to 
the No. 2 pickling line. The president of 
INI announced that the proposed merger 
between UNINSA and the State-owned 
ENSIDESA would probably take place dur- 
ing 1972. 

Altos Hornos de Vizcaya, S.A. (AHV), 
Spain's largest private sector steelmaker, 
continued modernization and expansion 
projects during 1971. A modernization of 
the blast furnace plant at Baracaldo-Sestao 
was completed in June and resulted in in- 
creased production of steel and reduced 
coke consumption. In September a sinter 
screening plant was placed in operation 
and expansion of the plant's blooming- 
slabbing mill, reheating furnaces, and aux- 
iliary equipment was completed. Through- 
out the year, AHV utilized its capacity 
more efficiently and increased raw steel 
production by 168,000 tons over that pro- 
duced in 1970. Despite Spain's depressed 
steel consumption in 1971, AHV increased 
sales by 14 percent with the company sell- 
ing its entire output. Although the No. 2 
blast furnace at Sestao was down 71 days, 
1,736,950 tons of pig iron were produced, 
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an increase of 125,517 tons over 1970 pro- 
duction. The Vizcaya works produced 
1,228,092 tons, and Sagunto an additional 
508,758 tons of pig iron. AHV's raw steel 
production grew 9.8 percent to 1,882,741 
tons in 1971, with Vizcaya producing, 
1,289,259 tons and Sagunto 593,482 tons. 
LD's accounted for about 81 percent of the 
output. 

A special commission report was submit- 
ted during 1971 to the Ministry of Indus- 
try regarding Spain's proposed fourth inte- 
grated steel plant. The country's present 
integrated plants are AHV's Sestao, ENSI- 
DESA's Avilés and UNINSA’s Veriíia- 
Gijón. The report recommended locating 
the new plant at Sagunto near Valencia 
with an initial capacity of 5 to 6 million 
tons of hot- and cold-rolled flat products. 
Estimated costs were placed at $1.2 billion. 
The Spanish Government was to assume 
responsibility for construction of port facil- 
ities and a water supply. Construction 
phases were to include the completion and 
operation by 1975-76 of a cold reduction 
mill (capacity 1 million tons of sheet and 
coil); 1977-79 of coking ovens, sinter 
plant, one blast furnace, two 275-ton LD's 
(annual capacity 3 million tons), slabbing 
mill, and a wide hot strip mill; and by 
1979-81 of a second blast furnace, third 
LD, second roughing mill, second hot strip 
mill, second cold reduction mill, and facili- 
ties for production of tinplate and galvan- 
ized sheets. Late in 1971 bids were received 
for construction and operation of the inte- 
grated plant. Altos Hornos del 
Mediterraneo (AHM), which made the 
only bid, was controlled by AHV (46.2 
percent), U.S. Steel (15 percent), seven 
banks (23.8 percent), and seven savings 
banks (15 percent). AHM's bid was to be 
reviewed by a Government committee with 
a decision on its acceptance being made in 
1972. 

The stainless steel plant of Cia. Espafiola 
para la Fabricación de Acero Inoxidable 
(ACERINOX) at Algeciras was under con- 
struction during 1971. The first phase, pro- 
duction of 30,000 tons per year of stainless 
steel sheet and coil, was scheduled for the 
end of 1972. A delay in construction was 
encountered when a local property owner 
filed suit to halt construction. The delay 
was cleared up when the Spanish Govern- 
ment changed the land status from resi- 
dential to industrial. The company's prin- 
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cipal aim was to meet the total stainless 
sheet and strip needs of Spain's processing 
industry. Ultimate capacity was expected 
to be 300,000 tons per year. 

Lead, Zinc, and Associated Metals.— 
Spanish lead mine production which came 
principally from the Provinces of Murcia 
and Jáen decreased in 1971 to 69,502 tons, 
a decrease of 4 percent from that of 1970. 
Production of primary lead in 1971 in- 
creased 5 percent over that produced in 
1970. Total reserves of lead in Spain were 
reported at 2,600,000 tons measured,“ 
846,000 tons "probable," 1,182,000 tons 
"possible," and 2,600,000 tons additional 
"estimated" resources. 

Zinc mine production decreased from 
98,065 tons in 1970 to 85,849 tons in 1971 
with over 90 percent being mined in the 
Provinces of Santander and Murcia. Pro- 
duction of primary zinc in 1971 remained 
about the same as in 1970. Total known 
reserves of zinc were 4,268,000 tons meas- 
ured,” 1,159,000 tons "probable," 1,208,000 
tons “possible,” and 4,500,000 tons addi- 
tional “estimated” resources. 

The latest figures available (1969) 
showed 84 mines and 30 mills active in 
production of lead and zinc in Spain. 
The number of operating units decreased 
47 percent between 1965 and 1969, but 
zinc production increased 115 percent and 
lead production increased 26 percent. 

Until 1969, pyrite was mined in Spain 
principally for its sulfur content. The re- 
covery of lead, zinc, copper, and iron from 
the ash was costly and Spain exported siza- 
ble quantities to West Germany for proc- 
essing. Beginning about 1965, Spain started 
treating 30 to 40 percent of the ash 
domestically. The principal company treat- 
ing ash was Metalquimica del Norte Co. of 
Bilbao. Recent pyrite discoveries in Spain 
increased known reserves by about 72 mil- 
lion tons to 575 million tons. Annual pro- 
duction of pyrite was expected to reach 4 
million tons by 1975. The Spanish Govern- 
ment hoped to eventually treat the major 
portion of pyrite ash within the country. 
A recent pyrite discovery at the old Sotiel 
mine in Huelva Province resulted in 
proven reserves of lead-zinc sulfides of 22 
million tons with another 12 million tons 
as probable. A more important find was 
made by Cia. Andaluza de Piritas S.A. 
(APSA) at its mine at Aznacollar. Accord- 
ing to officials of APSA, 12,000 meters of 
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drilling proved a reserve of 50 million tons 
containing 23.5 million tons of sulfur; 2.4 
million tons of zinc; 1 million tons of 
lead; 250 thousand tons of copper; 2,500 
tons of silver; and about 50 tons of gold. 
A small flotation plant was set up to test 
samples obtained from the drilling pro- 
gram. Banco Central and Metallgesellschaft 
A.G. of West Germany were negotiating a 
partnership during 1971. The German 
company was to control] about 40 percent 
of APSA and was to provide technical and 
financial aid. APSA expected annual pro- 
duction of 1.5 million tons of ore. Initial 
investment was to be $45.7 million and 
was to result in annual production of 
115,000 tons of zinc ore, 45,000 tons of lead 
ore, 25,000 tons of copper ore, and some 
1.25 million tons of pyrites. The Consoli- 
dated Mining and Smelting Co. of Canada, 
Ltd. (COMINCO), reported that shaft 
sinking on its Rubiales lead-zinc property 
in northern Spain was on schedule and 
had reached a depth of 1,000 feet on De- 
cember 31, 1971. Assessment of this deposit 
was in progress at yearend. Rubiales min- 
ing concessions were held by a subsidiary, 
Exploracion Minera  Internaciónal (Es- 
pana) S.A., in which COMINCO held a 
63-percent interest. During the year, Es- 
panola del Zinc S.A. announced its electro- 
lytic zinc capacity was to be increased 
when a new power rectifier became opera- 
tional. Spain's Cia. Minero y Metalurgica 
Los Guindos, S.A., united with West Ger- 
many's Stolberger Ingenieurberatung für 
Bergbau und Hiittenbetrieb G.m.b.H to 
develop mineral projects in Spain. The 
agreement was to run until the end of 
1975. 


Manganese.—Manganesos de Huelva S.A. 
continued to produce manganese in 
Huelva Province in 1971. The company 
abandoned exploitation of the Pepito mine 
at Nerva but continued operating part of 
the Soloviejo deposit. Soloviejo manganese 
reserves were estimated at 400,000 tons. 
Spain's manganese production, which 
dropped from 23,382 tons of ore (7,539 
tons manganese content) in 1969 to 10,678 
tons of ore (3,452 tons manganese content) 
in 1970, increased to 18,006 tons of ore 
(5,413 tons manganese content) in 1971. 
Consumption of manganese in Spain went 
almost entirely to ferroalloy production. 
Manganese production was not limited by 
capacity, but more by the quality of ore 
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which limited its use to silicomanganese 
production. 

Spain’s imports of manganese have been 
rising over the past few years. A total of 
142,078 tons were imported in 1969, 
200,350 tons in 1970, and 106,783 tons dur- 
ing the first 6 months of 1971. Principal 
suppliers have been Ghana, Australia, Bra- 
zil, Ivory Coast, Angola, and the Republic 
of South Africa. 

Mercury.— Iwo significant developments 
combined to affect Spain’s mercury sup- 
ply-demand posture in 1971. The startup 
of full-scale production of COMINCO’s 
Pinchi Lake operation in Canada deprived 
European producers of a substantial part 
of United States markets. The market was 
depressed by the mercury pollution scare 
and recessions in a number of national 
economies. During the first 6 months of 
1971, Spain reported production of only 
12,269 76-pound flasks of mercury, a de- 
crease of 66 percent from a similar period 
in 1970. The Spanish Government in- 
creased tax refunds on mercury exports on 
August 1 from 1.5 percent to 9 percent to 
aid marketing. 

The PNM forecasted that worldwide 
mercury consumption would increase at an 
average rate of 3 percent per annum. 
Spanish consumption of mercury was esti- 
mated at 3,000 flasks per year and repre- 
sented a minor portion of Spain's total 
output of 48,843 flasks in 1971. Spanish 
mercury production increased 9 percent in 
1971 compared with that of 1970. Mine 
production of mercury in 1971 was 93,650 
tons of cinnabar concentrate containing 
2,061 tons mercury and 129,366 tons of ar- 
senical concentrate containing 267 tons 
mercury. Ore grade from Almadén was re- 
ported at 2 percent mercury in 1971, com- 
pared with an original grade estimated at 
6 percent mercury. This trend of declining 
ore grade was expected to continue. 

Tin and Tungsten.—Spanish reserves of 
tin and tungsten were estimated as follows 
in tons: 


Sn WO; 
KhOWD...- oe 201 ,600 82,000 
Probable..................- 376, 000 92, 000 
Possible 656,000 143,000 


Spanish mine production of tin decreased 
in 1971 by 61 percent while output of 
tungsten ore decreased by 33 percent, com- 
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pared with 1970. About 63 percent of the 
tin was mined in Orense and Salamanca 
Provinces. The Provinces of Salamanca and 
La Coruña were leading producers of 
tungsten. 

The Spanish Government announced it 
was giving special attention and financial 
aid to development of cassiterite (SnOz) 
mining in the recently formed Provinces of 
Badajoz and Cáceres, formerly known as 
Extremadura. Investigations conducted by 
private prospectors and the Government- 
controlled Dirección General de Minas in- 
dicated substantial ore reserves in this re- 
gion. Tin and tungsten were mined 
together sporadically in Extremadura dur- 
ing World War II. A team of engineers 
and geologists from the Instituto Geologicó 
y Minero de España visited the area and 
predicted small scale mining at Santa 
Maria, Palancar, and the La Parilla ore re- 
serves in the near futurc. 

The Consejo Economico de Galica sug- 
gested that a tin smelter presently under 
study be constructed in the industrial com- 
plex at San Ciprian de Viñas. 


NONMETALS 


Cement.—Spain ranked eighth in pro- 
duction of cement in Europe in 1970. Its 
per capita consumption was above the Eu- 
ropean average. Total output capacity was 
rated at more than 20 million tons per 
year. Expansions were underway in 1971 to 
raise capacity to about 21.5 million tons 
per year by yearend. Cement production in 
1971 totaled 16,992,989 tons, an increase of 
3 percent over 1970 production. 

Fertilizer  Materials.—Phosphate.—Some 
progress was made in 1971 on development 
of the phosphate rock deposit at Bu-Craa 
in the Spanish Sahara by Fosfatos de Bu- 
Craa S.A., an operating subsidiary of Em- 
presa Nacional Minera del Sahara (EN- 
MINSA). Fisons Ltd. completed a 6-month 
evaluation of the phosphate rock deposit 
and reported it to be of high quality and 
comparable to the Moroccan deposits. A 
pilot plant was operated during the year 
producing 1,500 tons of phosphate rock per 
month. This rock was used by prospective 
customers for testing. Construction of 
major facilities was underway with comple- 
tion scheduled for early 1973. The pier at 
the new port of El Aaiun, about 100 kilo- 
meters from the mine site, was completed 
during 1971. The plant is designed to treat 
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5 million tons of crude rock per year and 
produce 3.3 million tons of washed and 
screened phosphate concentrates. Mine ca- 
pacity was reported at 18 to 19 million 
tons of rock per year. 

Plans to build Interquimica S.A. plants 
in the Huelva area of Spain and to utilize 
the Péchiney-St. Gobain processes to pro- 
duce among other things 132,000 tons of 
phosphoric acid per year were canceled. 

Potash.—Catalonia and Navarra were the 
principal potash producing areas in Spain. 
Deposits in Navarra were mined by Pota- 
sas de Navarra S.A., which was owned by 
INI. The Navarra mines were the first in 
Spain to use continuous mining machines 
with a modified long-wall mining method. 
Capacity of the Navarra mines was esti- 
mated at 240,000 tons per year. Until re- 
cently, sylvite was the only mineral mined, 
but in 1970 Navarra began mining and 
processing carnallite in a 300,000-ton-per- 
ycar plant. By yearend 1971, the company's 
production capacity was estimated at 
550,000 tons of potash per year. 

Unión Espanola de Explosivos and Com- 
pania Española de Minas de Rio Tinto 
S.A. merged late in 1970. The new com- 
pany was named Unión Explosivos Rio 
Tinto (ERT). ERT planned on enlarging 
the Cardona potash mine in northeast 
Spain from its present annual production 
of 100,000 to 250,000 tons. Potasas Victoria, 
one of the companies absorbed by the 
merger, held mining concessions of 5,000 
acres with reserves of 70 million tons of 
potash adjacent to the Cardona mine. A 
second plan by ERT called for the devel- 
opment of a new potash project in the 
Llobregat River valley and would supply 
an additional 250,000 tons per year of pot- 
ash. Recent organizational efforts have 
been toward a collaboration between var- 
ious companies operating in the Llobregat 
Basin, in order to centralize production 
into one large mining operation supplying 
a refinery with a capacity of 400,000 tons 
per year of K2O. Plans were underway in 
1971 to double output from the Cardona 
mine and expand the mine at Suria. The 
new facilities would make possible an out- 
put of over 800,000 tons of K2O per year 
from the Catalonia region. Formation of a 
national sales organization was being con- 
sidered in 1971 by private companies and 
the Spanish Government. 
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Potash exports from Spain were mainly 
in the form of chloride, but small quanti- 
ties of sulfate were shipped to Morocco, 
Algeria, and Greece. Spain's major markets 
for potash were in Poland, Norway, 
France, Colombia, the United Kingdom, 
and Italy. 

Domestic potash consumption, which has 
been rising rapidly, was estimated at 
250,000 tons per year. 

Fluorspar.—Production of acid grade 
fluorspar in 1971 increased 24 percent over 
that of 1970. Metallurgical grade produc- 
tion increased by 9 percent. The fluorspar 
industry was dominated by two companies, 
Minerales y Productos Derivados, S.A. (Mi- 
nersa), and Fluoruros S.A. Mining prob- 
lems that have slowed the growth of 
Spain’s fluorspar industry were solved as a 
result of heavy investments made during 
1970. American Smelting and Refining Co. 
obtained a concession to exploit fluorspar 
deposits in the southern part of Murcia 
Province during 1971. 

Of 170,000 tons of fluorspar exported 
from Spain in 1970, the United States and 
‘West Germany were the principal recipi- 
ents, with smaller quantities going to Nor- 
way, the Netherlands, Italy, and Portugal. 

Pyrite and Sulfur.—Production of pyrite 
decreased in 1971 by 12 percent from that 
produced in 1970. Spain’s largest pyrite 
producer, ERT, planned on increasing pro- 
duction of sulfuric acid with new plants at 
Tarragona and Cartagena, each with a 
daily capacity of 500 tons, Completion of 
new plants under construction will bring 
ERT's annual productive capacity of sul- 
furic acid to 1,680,000 tons, making ERT 
Spain’s largest producer. ERT’s new 1.2 
million tons per year pyrite plant, 70 kilo- 
meters northwest of Seville in southern 
Spain, was commissioned in 1971. The 
plant was to be managed by GEC-Elliott 
Mechanical Handling, Ltd., of the United 
Kingdom. 

Metallgesellschaft A.G. of West Germany 
and Banco Central S.A. of Madrid formed 
a company to exploit pyrite mines at Az- 
nacollar (see section on Lead, Zinc, and 
Associated Metals of this chapter). Origi- 
nally these mines were worked by the Brit- 
ish company, Seville Sulphur Co., and 
since 1960 by APSA. 

A new company, Aprovechamiento Inte- 
gral de Piritas S.A. (AIPSA), was orga- 
nized to conduct research on the future 
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use of Spanish pyrites, with the object of 
eventually constructing a pyrite plant in 
southern Spain. The plant was to be de- 
signed to treat approximately 1 million 
tons of pyrite per year, resulting in the 
production of 8,000 tons of copper, 20,000 
tons of zinc, 5,000 tons of lead, and signifi- 
cant quantities of gold, silver, and iron 
ore. 


MINERAL FUELS 


Coal and Lignite.—Spain’s coal produc- 
tion remained essentially unchanged in 
1971 compared with that of 1970 and to- 
taled 13.7 million tons. Lignite production 
increased 8 percent over that of 1970. 
Labor strikes continued to plague the coal 
industry with over 25,000 workers demand- 
ing higher wages. By October 1971 the 
strike had affected 25 out of 29 of Hul- 
leras del Norte, S.A. (HUNOSA) mines as 
well as some privately owned mines in the 
area. 

Following complete takeover of HU- 
NOSA by the Government-run INI in De- 
cember 1970, INI announced the restruc- 
turing of HUNOSA. The restructuring was 
part of the third development plan that 
called for investments of about $111 mil- 
lion for modernization to be completed by 
1975. New coal mining equipment is an 
important part of the modernization. The 
president of HUNOSA announced an im- 
pending 15-percent increase in the price of 
coking coal, which was expected to affect 
steel prices. 

A coal-fired thermal electric plant near 
Puertollano in the Province of Ciudad 
Real was being built by Compañia Sevil- 
lana de Electricidad to supply electricity to 
local industry. 

Nuclear Energy and Uranium.—Spain's 
use of nuclear energy to produce electricity 
continued to grow. A new plant was 
started at Santa María de Garoña (Bur- 
gos). This is Spain's second nuclear plant 
and it has a generating capacity of 460,000 
kilowatts. | 

Eximbank authorized a direct credit- 
finance guarantee totaling $141.5 million be 
established in equal shares among 
Hidroeléctrica Española, Compañia Sevil- 
lana de Electricidad, and Unión Electrica. 
The credit was to aid Central Nuclear de 
Almaray in financing 76 percent of the 
cost of purchasing United States equip- 
ment as well as services for construction 
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and operation of two 850-megawatt nuclear 
powerplants. The new plants, at Almaraz 
on the Tagus River, were to be known as 
Almaraz No. 1 and Almaraz No. 2 and were 
to become operational between 1970-78. 
Other planned nuclear plants in varying 
degrees of development in 1971 were in- 
stallation of a nuclear plant at Lemóniz, 
Province of Vizcaya, with two 850-mega- 
watt units planned to become operational 
between 1976-78; a second installation of a 
500-megawatt unit (Zorita II) at the José 
Cabrera plant (Zorita I), to become opera- 
tional between 1976-77; installation of a 
plant at Ascó, Province of Tarragona, com- 
prised of two 850-megawatt units to be- 
come operational between 1977-80; and in- 
stallation of a plant at Irta (Castellón) 
with a capacity of 500 megawatts. The lat- 
ter unit was authorized in principle several 
years ago but had been held up pending 
appeals. These projects total 6,100 mega- 
watts and together with foreseeable expan- 
sion at Santa María de Garofia and Van- 
dellás would bring total Spanish nuclear 
generated electrical power to 9,500 mega- 
watts. Nuclear plants, which provided only 
3.2 percent of total electric power in 1971, 
will account for 25.7 percent by 1983. 

Uranium shale deposits in the Ciudad 
Rodrigo (Salamanca) area were investi- 
gated exhaustively by the Spanish Board of 
Nuclear Energy. However, the Spanish 
Government temporarily shelved a project 
to build a 400-ton-U3Os-per-year concen- 
trator at Ciudad Rodrigo in favor of a 
more ambitious project. Plans for the new 
project were to be completed by INI and 
junta de Energia Nuclear (JEN) by late 
1971. JEN continued to mine the nearly 
exhausted Cardefia (Córdoba) deposit and 
supplied 300 tons of ore per day to the 
concentrator at Andujar. Andujar obtained 
the remainder of its requirements from ore 
mined by JEN in Badajoz Province. 
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Petroleum.—Spain’s State-owned Com- 
paíía Arrendataria Del Monopolio de 
Petróleos, S.A. (CAMPSA), announced in 
1971 the first major offshore petroleum dis- 
covery made in Spanish waters off the 
coast near Tarragona. Preliminary esti- 
mates indicated the deposit may be worth 
$1.4 billion and capable of supplying 
Spain's needs for 3 years. 


Tenneco Oil Co. of Houston, Tex., ob- 
tained 19 permits from the Spanish Gov- 
ernment for oil exploration covering 2.l 
million acres of land in the Castille Basin 
east of Madrid. Tenneco expected geologi- 
cal studies to be completed in 1971, fol- 
lowed by seismic studies in 1972, and a 
drilling program in 1973-74. The company 
reportedly was committed to a 4-year ex- 
ploration program involving at least four 
wells. A Spanish affiliate of Standard Oil 
Co. (N.J.) acquired a 1,020-square-mile 
concession in the Bay of Biscay in October 
1971. 


Oil consumption in Spain increased from 
6.3 to 24.5 million tons between 1960 and 
1970. Expansion in the domestic consump- 
tion of liquid fuels was accompanied by 
the development of Spanish refineries. 
Spain presently has seven oil refineries at 
Castellón, Escombreras, Algeciras, Huelva, 
Puertollano, La Coruna, and Santa Cruz 
de Tenerif. They have a combined refining 
capacity of 34 million tons per year. A 
new  5-million-ton-per-year refinery was 
under construction at Bilbao and addi- 
tional capacity was being added to the re- 
finery at Puertollano. The Spanish Govern- 
ment asked for proposals from private 
companies of up to 40-percent equity par- 
ticipation in Empresa Nacional de 
Petróleos de Tarragona, a company formed 
to build a new 7-million-ton-per-year re- 
finery at Tarragona. The cost of the refin- 
ery was estimated at about $300 million. 
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The Mineral Industry of Sweden 


By F. L. Klinger ! 


Adverse economic conditions in West 
European steel industries in 1971 led to a 
decline in ex ports of Swedish iron ore, and 
to reduced production and exports of Swed- 
ish steel products. Export earnings were 
further reduced by lower prices for steel 
products and for aluminum, copper, and 
lead. Although net imports of metals were 
reduced, substantial increases in the cost of 
imported fuel prevented improvement in 
the balance of trade for mineral commodi- 
ties. A decline in activity of the construc- 
tion industry was also evident. 

Despite these conditions, production of 


metallic ores increased, and sizable invest- 
ments in new productive capacity in mines 
and processing plants appeared to continue. 

In the fuels sector, a new petroleum re- 
finery was under construction. Sweden's first 
commercial nuclear powerplant began oper- 
ating in 1971. In exploration for hydro- 
carbons, drilling in southern Sweden found 
no commercial deposits, but some traces of 


oil and gas were found. 

A new mineral map showing the location 
of operating mines and significant prospects 
was published by the Government in 1971. 


PRODUCTION 


Preliminary indices of the volume of pro- 
duction in different sectors of the mineral 
industry in 1970 and 1971 were as follows: 


(1968 =100) 
Industry sector ————————— 

1970 1971 
Iron ore mining................... 102 107 
All mining and quarrying.......... 105 111 
Primary metals 110 106 
Nonmetallic mineral manufacturing. 107 98 
Petroleum refining................. 181 182 
All industry 115 115 


Source: Central Bureau of Statistics (Stockholm). 
Statistiska Meddelanden, SM/I 1972:40, 1(8); Oct. 


The higher indices for mining and quarry- 
ing were mainly due to increases in produc- 
tion of iron ore in the Kiruna district and 
of copper ore at Aitik. Small increases were 
registered in output of lead and zinc con- 
centrates. Reduced output of steel influenced 
the index for primary metal production. 
The decline in nonmetallic mineral manu- 
facturing reflected decreased production of 
cement and other construction materials. 
In petroleum refining, the quantity of 
crude oil processed was about the same as 
in 1970, but output of petroleum products 
declined. 


23, 1972. 1 Physical scientist, Division of Ferrous Metals. 
Table 1.—Sweden: Production of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity ! 1969 1970 1971 » 
METALS 

Aluminum: 

FFII es ee i ͥ ꝙ %ũ AAA h Mer A cl 66, 766 66,200 75, 500 

% õ c ⁵ TTT. 8 19, 000 20,000 20,000 
AISenICc, White --.— e !.“. cass pec e . ea CE 16,500 16,400  *16,000 
Bismuth, mine output, metal content „ r 15 15 15 
Copper: 

Mine output, metal conte nnn 25,150 26,288 80,200 

ſſ◻[.α.α.m.w. ß mn 8 1,793 2,271 600 

Metal unre fine M 485 8,800 

Metal refined: 

PIIDATy- ————— e a ³ AA EE Ed Ets 39, 188 36, 661 34, 542 
euni Sol. Vĩ ye aie ar eit 12,621 14,541 15,089 
O0 e 
Mine output, metal content troy ounces.. 45,011 44,207 54,527 
Metal, including alloy do 119,215 135, 033 99, 667 


See footnotes at end of table. 
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Table 1.—Sweden: 
(Metric tons unless otherwise specified) 


Production of mineral commodities—Continued 


Commodity ! 


METALS—Continued 
Iron and steel: 
Iron ore and concentrate, gross weight: 


Direct shipping ore._..............--.----.---- thousand tons 
Sonne ð-ß Rm Rui em ET ee ERE do.... 
C ⁰³˙iOAqſſͥ ³⁰˙ ⁰ A do 
Roasted pyrite, gross N ³·Ü AA AAA es do 
Pig iron and sponge iron: . . do- 
Ferroalloys (electric furnace only)) do 
Crude Stoel- ²⁰ð’˙tᷣ ꝓꝓ5½ ⁊ km yt . e eL et do 
Steel semimanufactures: 
Bars, rods, and sections do 
Plate and shee eee 9 do 
S)JöÜĩ§ê[cẽ4ẽ m kd mm;. ⁰t 8 do- 
Rails and accessories do 
Pipe and tube stock do.... 
Other, including forgings and casting do.... 
rr be ee uM ⁵ LaL E EU. do.... 
Lead: 
Mine sii. melt content... 55532550252 ðVV ULL Lt 
Metal (refined 
FI ³3e]39.. ³³ſſ ³ eL ES 
nn,, ß e Oi quarte ter 
Manganese ore 13 to 15 ad aa manganese, gross weight. ...............- 
Selenium, elemental (refinedꝶ/²2:ijʒ·· L2 c LLL Lll ll lll... 
Silicon, elementaaaaaaaaannnnnnssasasasasassnnnsns ee 
Silver: 
Mine output, metal content thousand troy ounces. . 
Metal including allonuns ss do.... 
Uranium oxide (U30s) 9... )))))))h))h)))))h eee 
Zinc: 
Mine output, metal conte 
Clinker (70 to 75 percent zineh0õop;ſ)uʒkᷣ - ll Lc cllc Lll ll. 
NONMETALS 
Comen r ee oes sec eee ease thousand tons 
Hr ſ Taga Me Lu p Ela 88 
Clays: 
, MM aR Se s pp pp pp eia 
Kaolin: 
)J%)%FhGT!(ͤõõͤͥ ͥ ͥ ⁰˙à¹AAàͥ AAA AA ⁵ĩ uL Es 
Washed ·́—ẽ ⁰ hömm ⁰ð y mts . LL e ee 
Other (klinkerlera “yh)⸗h vv 
Diatomite: 
r e ñ ñã ũp r C e ue EI 
C! !iiieieie:....r ß 
F DNO e en oak 
Fertilizer materials, manufactured, gross weight: 
NitrogenousS. ́⁰ꝓꝶr ecole coe d eee ee oe thousand tons 
Phosphatic: 
homas slag, gross weigh do.... 
Other. soto led ete ee y do.... 
Other, including mixeeſdgddſddd 2222-22 2c LLL 22222. do.... 
Lime (quicklime and hydrated lime dd do.... 
Pigments, natural mineraaalꝝů˖dxlmnddssssssssssssssssssssssss 2l2. 2-22 
Pyrite and pyrrhotite (including cupreous): | 
Gross weight... ttt thousand tons 
Sulfur content... ..-...eclzlcnel-ucmmODReSeReccaS dines do.... 


Stone and gravel: 
Dimension stone: 


Unworked: 

. Limestone and marble. ...... ....... 2. 2. 22. --- do.... 
Granite and gneiss__________.____.-.-._______----. do.... 
Quartz (crude blocks) )))) do.... 
Quartzite (crude blocks )) do.... 
Other, including slate... ......... 2. 2... 2l... ...- do.... 

Worked, all type de cele ote se do- 
Crushed, gravel and other: 
Dolomite: 
e . dd ILE UN n E met d do.... 
Bln: us edita Snc ee do.... 
Limestone and other calcareous: 
For cement, lime and flunlnlnlnsnnn do.... 
e, , ß E TENOR PE do.... 
Granite and gneiss.___________________-__--__--------_-- do.... 
Quartz ( pecan poney DIOCKS) - . ote zs do.... 
Qa tzita (except crude blocks) )))) A MEME 
a PET NT TEE Tr.!!! 8 0...- 


See footnotes at end of table. 


1969 


26,888 
6,302 


88,185 
9 


90,444 
29,500 


8,958 
18,489 


44,492 


r 6,669 
8 


36 


1970 


73,600 


48,484 
9,250 


e 110 
12,100 
3,948 
6,109 
80 
93,400 
30,800 


8,994 
22, 000 


NA 


| 30, 000 


NA 


1971 v 


43,341 
* 10,000 


e 110 
18,800 
3,895 
4,828 
80 
95,700 
27, 000 


8,827 
25,800 


NA 


e 30, 000 
NA 
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Table 1.—Sweden: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity ! 1969 1970 1971 P 
NONMETALS—Continued 
Sulfur: 
Elemental... ß ee eo eee eG ee E 6,504 5,000 e 5, 000 
Sulfuric acid (100 percent) and oleu umme r 692,588 699,780 758,000 
Tale and steatite_ lou o nudachicisumeisedoneex mss dime ma Le ses 28,825 82,300 32, 000 
MINERAL FUELS AND RELATED MATERIALS 
Cony all grads ß. . a thousand tons 22 12 10 
oke: 
COKG OVE ß x do.... 535 531 499 
hh ð er eee do.... r 408 869 e 337 
Peat: 
For agricultural used „„ do r 104 102 e 81 
For fuel Use. oo Sis ee ĩð A Decem imei: do r 28 28 28 
Oil shale: 
For fuel production use do.... 197 176 NA 
For other Use.. 2 ð v 8 do.... 246 94 NA 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels.. 10, 659 11,050 11,407 
Ä ¹Ü ⁵ dad ee eee eee do 1,296 936 1,096 
K GEOG UNG oe ie ie y a cc do.... 841 849 78 
Distillate fuel oil... 2.2 „„ do.... 20,329 24,417 26,043 
Residual fuel oil... 2.22222 2 2 c c cL LLL LLL. lr. do.... 82,741 85,751 84,206 
Lubrieania- Foes cnl y be A eee 0...- 483 455 576 
%%%%CöG E es è dd ee oe do.... 71,840 8,784 7,751 
Refinery fuel and losses do.... 1,208 5,847 4,623 
J%Cöõö˙§ê5⁶—. t do.... 80,897 87,089 85,780 
e Estimate. P Preliminary. r Revised. NA Not available. 


1 In addition to the commodities listed, cobalt, molybdenum ore and metallic titanium, are also produced, 
but output is not reported and information is inadequate to make reliable estimates of output levels. 
2 Includes sponge iron as follows, in thousand tons: 1969—178; 1970—185; and 1971—174. 


TRADE 


Sweden's trade in mineral commodities 
declined in 1971. Exports of iron ore and 
of iron and steel semimanufactures, the 
principal exchange-earning commodities, de- 
clined in quantity although the balance of 
trade (value) for both items improved ow- 
ing to higher prices for iron ore and a 
9-percent reduction in imports of iron and 
steel. Exports of aluminum, copper, lead, 
and nickel increased, and imports of these 
and many other commodities declined; how- 
ever, improvement in the overall balance 
of trade was mainly prevented by a signif- 
icant rise in the cost of imported fuels. 
Average unit values of crude oil and solid 
fuels imported in 1971 were 27 percent 
higher than in 1970. The net deficit for 
trade in mineral commodities was approxi- 
mately $685 million, almost unchanged 
from the 1970 level. 


In terms of value, 75 percent of Sweden's 
exports of mineral commodities and 60 per- 
cent of imports were traded with countries 
belonging to the European Free Trade Asso- 
ciation (EFTA) and the European Eco- 
nomic Community (EEC). West Germany 
and the United Kingdom remained the 
principal trading partners. The Soviet Union 
and Denmark ranked third in Swedish im- 
ports and exports, respectively. 

During 1971, the exchange rate between 
the Swedish krona (SKr) and the U.S. dol- 
lar declined from SKr 5.17 —$1.00 at the end 
of the first quarter, to SKr 4.865 — $1.00 at 
yearend. The official rate established in De- 
cember 1971 was SKr 4.8129 — $1.00. Sweden's 
trade in mineral commodities in 1969 and 


1970 is detailed in the following tables. 
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Table 2.—Sweden: 
(Metric tons unless otherwise specified) 


Exports of mineral commodities 


Commodity 1969 1970 Principal destinations, 1970 
METALS 
Aluminum, metal, including alloys: 
»in cee ei eee ene LM t 552 2,011 West Germany 1,550. 
Unwrought.......................- 15,981 16,206 Norway 8,894; East Germany 5,602. 
Semimanufactures 26,371 27,488 Finland 7 347; United Kingdom 7,233; 
Denmark 5, 598. 
8 oxide and acids 6,220 7,986 United States 7,387; Australia 549. 
opper: 
Ore and concentrate 1,081 8,948 F 2,315; East Ger- 
many 
Matta. onde 1,800 2,315 All to Belgium-Luxembourg. 
Metal, including alloys: 
Scrap nen a esc ẽñ 8 1,081 1,874 West Germany 534; Denmark 403. 
Unwrought...................- 89,175 82,104 West Germany 7, 883; Netherlands 7,838. 
Semimanufactures 35, 078 38,884 Denmark 12,048; Norway 11,401. 
Iron and steel: 
Iron ore and concentrate except roasted 
pyrite...........- thousand tons.. 31,713 27, 972 me Germany 11,817; Belgium-Luxem- 
ourg 
aay PYLE soo ook posse cess do.... 256 445 United Kingdom 227; West Germany 208. 
er der 33% ĩðÄA TIE 88 16 15 West Germany 9. 
Pig iron, including spiegeleisen ! 
8 224 280 United Kingdom 55; West Germany 33. 
Ferroalloys.............- do.... 75 59 United Kingdom 32; West Germany 14. 
Steel, primary forms do.... 100 99 Denmark 52; United Kingdom 20; West 
Germany 16. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 
O...- 420 426 Finland 78; United Kingdom 70; West 
Germany 61. 
Universals, plates, and sheets 
do.... 576 572 West Germany 125; Denmark 104. 
Hoop and strip - 983 58 68 ss en 8; West Germany 8; United 
gdom 5 
Rails and accessories do 11 27 China, People's To duni of 11; Norwa 
uocum au d dece a Ola. 60 58 United jose est Germany 7; United 
Tubes, pipes, and fittings. do 207 206 U.S.S.R. 40; West Germany 24; United 
Kingdom 22. 
Castings and forgings, rough 
O... 3 5 Belgium-Luxembourg 1; Denmark 1; Fin- 
land 1. 
iin. Total semimanufactures. do- 1,335 1,362 
ea 
Ore and concentrate 46, 870 47,215 West Germany 42, 905. 
OxidéB. . ctwncess 1, 143 1,502 Finland 472; Czechoslovakia 400. 
Metals, including alloys, all forms 12,817 10, 608 Ni 4, 486; Finland 2,797; Norway 
Magnesium metal, including alloys: 
NIdq OMM SEHE 237 165 West Germany 79. 
Unwrought and semimanufactures 22 11 Netherlands 10. 
Manganese ore and concentrate 2,401 522 Czechoslovakia 850. 
Nickel metal, including alloys: 
§êéͤ1?— mtdxx ie 504 495 West Germany 291; United Kingdom 107. 
Unwrou ght 339 2,045 Netherlands 1, 528. 
Semimanufactures 1,645 1,280 ror States 145; Netherlands 142; Italy 
Platinum-group metals and silver: 
Waste and sweepings 
value, thousands... $2,967 $2,956 uu a $1,462; United Kingdom 
Metals, including alloys, unworked or 
partly worked: 
Platinum group. ß do.... $287 $443 Finland $309. 
/ ˙˙ĩ˙ʃude mec irr do.... $10,953 $10,101 West Germany $7,544; Switzerland $1,120. 
Silicon elemental......................- 6,734 9,560 United Kingdom 2,169; West Germany 
1,815; East Germany 1,598. 
Tin metal, including alloys: 
Scrap__.._-_._.-_-____._- long tons 14 84 All to Norway. 
Unwrought and semimanufactures 
do.... 64 447 Netherlands 329. 
Tungsten: 
Ore and concentrate 81 279 West Germany 158; India 121. 
f/ h sunu 152 93 West Germany 79; United Kingdom 5; 


See footnotes at end of table. 


Denmark 5. 
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Table 2.—Sweden: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 
2; METALS— Continued 
inc: 
Ore and concentrate 159,914 179,704 West Germany 55,412; Norway 51,024; 
Belgium-Luxembourg 39,543. 
Oxide and peroxide__..__._._._._-.- 350 293 Norway 183. 
Metal, including alloys: 
Serap s eee ieee 1,426 1,842 Norway 596; West Germany 374. 
os Unwrought and semimanufactures 600 602 Finland 265. 
ther: 
Ore and concentrate 1,711 761 West Germany 158; India 121. 
Ash and residues containing nonfer- 
rous metals 54,385 45,616 Norway 29,854; Belgium-Luxembourg 
Oxides, hydroxides, and peroxides of 
metals, n.e.8.--.------------------ 94 63 Denmark 41, Norway 8. 
Base metals including alloys, all forms. 357 506 West Germany 182. 
NONMETALS 
Abrasives, natural, n.e.s.: 
Pumice, emery, natural corundum, etc 
value, thousands. . $6 $19 NA. 
Dust and powder or precious and semi- 
precious stone do $16 $62 Belgium-Luxembourg $27; United King- 
dom $20; Finland $18. 
Grinding and polishing wheels and 
stones 2,484 2,459 West Germany 429; Denmark 401; United 
Kingdom 888. 
ee: Gee eee tee 59,094 51,136 West Germany 25,869. 
Chalk o2 ß ee cis EE 2,570 3,962 Norway 1,985. 
Clays and products (including all refractory 
rick): 
Crude. c ⅛˙² . y h ILLE r 1,333 647 West Germany 365; Denmark 166. 
Products: 
Refractory (including nonclay 
DICKS) oe ees ee eet Set 41,475 40,062 N rti 15,732; Finland 11,033; Denmark 
,462. 
Nonrefractor // 33,791 30,700 Denmark 9,127; Norway 7, 922. 
Diamond: 
Gem, not set or strung 
value, thousands $344 $272 Denmark $129. 
Industrial. ------------------ do.... $54 $60 Belgium-Luxembourg $27; United King- 
‘dom $20; Finland $13. 
Feldspar and fluorspar. .......... 3 14, 632 17,144 United Kingdom 3,448; West Germany 
| 2,181; Italy 2,245. 
Fertilizer materials, manufactured: 
Nitrogenous____......-_.-...---.-- 54,416 57,489 India 15,413; United Kingdom 7,852. 
Phosphatic, Thomas slag............ 26 , 567 58,881 East Germany 31,408; Finland 8,589. 
Other, including mixed... ........... 23,934 17,040 Norway 16,700. 
Graphite, natural.....................-- ae 112 West Germany 100. 
11öĩé5 Kk Md eee 636 981 Norway 920; Denmark 38. 
Magnesite.. -------------------------- 4 52 Norway 30. 
Pyrite, gross weight. 41,611 51,750 United Kingdom 51,717. 
Salt and bringe 188 341 Norway 286. 
Stone, sand and gravel: 
Dimension stone, crude and partly 
worked: 
Granite, gneiss, sandstone, etc... 526,265 636,576 Netherlands 474,958; West Germany 
83,789: Denmark 40, 141. 
Marble and other calcareous 5,571 4,717 Denmark 3, 469. 
Slate PETRO SH teat r 4,606 5,684 Norway 3,991; West Germany 715; 
Netherlands 673. 
Dolomite, chiefly refractory grade 3,372 4,608 Denmark 2,051; Japan 656. 
Gravel and crushed stone 808,674 1,001,734 West Germany 500,982; Denmark 449,469; 
Norway 37,010. 
Limestone....................-..-- 543,539 600,016 Finland 316,891; West Germany 208,173. 
Quartz and quartzite___.__.____....- 149 ,603 97,679 Norway 42,729; West Germany 19,310; 
Denmark 17,078. 
Bou Sand, excluding metal bearing........ 47,531 50,248 Norway 30, 629. 
ulfur: 
Elemental, all form 4 20 All to Netherlands. 
Sulfuric acid, including ol eum r 115,124 186,495 r 143,989; West Germany 
Tale and steat ite 3, 876 6,383 Denmark 4,275. 
Other nonmetals, n. e. s: 
61 Co | ſ“ſöſh re RS eaa 29,630 30,839 United Kingdom 19,310; Denmark 4,557. 
Slag dross and similar waste, not metal 
Desrihg. ocak eee 1,642 77,878 Norway 49, 890. 
Oxides, hydroxides of magnesium, 
strontium and barium............. 86 55 Denmark 41; Norway 8. 


See footnotes at end of table. 
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Table 2.—Sweden: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 
NONMETAIL.S— Continued 
Other nonmetals, n.e.s.— Continued 
Building materials of asphalt, asbestos 
and fiber cement and unfired non- 
metals, n.e.8____...---.---------- 29,110 26,529 West Germany 20,197; Norway 4,731; 
Denmark 1,146. 
MINERAL FUELS AND RELATED MATERIALS 
Coal and coke, including briquets......... 148,356 201,177 We armany 96,210; East Germany 
Hydrogen, helium, and rare gases 147 161 Norway 116. 
Peat, including briquets and litter........ 17,811 23,288 Denmark 12,186; Norway 4,704. 
Petroleum refinery products: , , 
Gasoline. -thousand 42 gallon barrels. . 5,189 4,739 United Kingdom 2,344; Denmark 1,298; 
Norway 750. 
Kerosine and jet fuel do.... 780 605 Norway 302. 
Distillate fuel oil! do.... 2,019 3,380 Denmark 2,088; Norway 1,198. 
Residual fuel oil.............. do.... 4,031 4,067 Denmark 2,488; Norway 1,551. 
Lubricants... ..............- do.... 397 581 Norway 129; Finland 126. 
Other, including liquefied petroleum 
C do- 480 504 Denmark 294; Norway 105. 
!!! RE SE do.... 12,896 13,826 
Mineral tar and other coal-, petroleum-, , 
or gas-derived crude chemicals ducc 27,510 27,810 Netherlands 14,615; United States 4,000. 


r Revised. 


1 Includes cast iron and shot, grit, sponge, etc. of iron and steel. 


Table 3.—Sweden: 


Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1969 
METALS 
Aluminum: 
Bauxite and concentrates... ......... 61,612 
Oxide and hydroxide! 1114. 148,105 
Metal including alloys: 
8ͤ‚ ·ũ AAA 2,231 
Unwrou gh 34, 668 
Semimanufactures.............- 82,210 
Chromium: 
Ghro mite 188 , 976 
Oxide and hydrox ideen 2,038 
Cobalt oxide and hydrox ide 6 
Copper: 
Ore and concentrate 51,904 
«ÄöÜ;àỹðꝛ Ai LL Eo Me rtis 25,039 
Metal, including alloys 
e tee Boe 12,841 
Unwrought...................- 74,842 
Semimanufactures 20, 331 
Iron and steel: 
Ore and concentrate, except roasted 
IIIC(õõÜ⁰· i. E 46, 976 
Roasted pyr ite. r 2,024 
Metal: 
SS (õĩ ˙¹w--- - . cous 426,256 
Pig iron, including cast iron 2. 272, 269 
Ferroalloys. ..................- 99,408 
Steel, primary forme 65,672 
Semimanufactures: 
Bars, rods, angles, shapes and 
sections 427, 986 
Universals, plates and sheets 881,961 


See footnotes at end of table. 


1970 


59,799 
184,370 


40.400 
33,861 
196,903 
2.758 
6 

79, 207 
19,286 
8. 207 
70,081 
28,867 


134,560 


480,872 
471,992 


108,035 
57,464 


482,617 
861,814 


Principal sources, 1970 


Greece 51,006; Guyana 6,253. 
Jamaica 102,510; Guyana 29,986; West 
Germany 22,290. 


Norway 1,026; Finland 747. 

Norway 26,212; Ghana 5,239. 

Norway 7,187; Austria 4,186; United 
States 3,882. 


U.S.S.R. 138,900; Turkey 32,475; South 
Africa 10,494. 

West Germany 1,592; U.S.S.R. 347; 
France 306. 

All from Belgium-Luxembourg. 


United States 31,958; France 19,250; 
Chile 10,693. 
France 19,250. 


United States 4,673; Denmark 1,172; 
France 1,138. 

Chile 27, 668; Zambia 18,458; Belgium- 
Luxembourg 11,444. 

United Kingdom 7, 152; Finland 6,053. 


Liberia 134,023. 
All from Finland. 


U.S.S.R. 230,731; United States 185,981. 

Finland 171,682; U.S.S.R. 60,298; 
Norway 59,435. 

Norway 35,987; India 14,085. 

Finland 12,352; United States 12,115. 


Belgium-Luxembourg 106,542; West 
Germany 100,682. 

United Kingdom 125,628; Belgium- 
1 104,084; West Germany - 
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Table 3.—Sweden: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 


MBETALS—Continued 


Iron and steel—Continued 
Semimanufactures—Continued 
Hoop and strip................- 


Tubes, pipes, and fitting 


Castings and forgings, rough 


Total semimanufactures 
Lead: 
G§öê⁵—ùA A ⁵%¾5 ð 
Metals, including alloys: 
Unwrought 
Semimanufactures 


Magnesium metal, including alloys: 
Unwrought, including scrap.......... 
Semimanufacturees 


Manganese: 
Ore and concentrate 


Mercury 76 pound flasks. . 
Molybdenum: 
Ore and concentrate 
Metal, including alloys, all forms 
Nickel: 
M 


at 
Metal, including alloys: 
u ALME 


Semimanufactures 
Platinum- group metels and silver: 
Ore and concentrates 
value, thousands 
Waste and swee pings do 


Metals, including alloys, unwrought 
or partly work 
Platinum group. ......... do.... 
SUVy cock ccc cusses do.... 


Tin, metal, including alloys: 
Unwrought, including scrap 


ong tons 

Semimanufactures. |... do.... 
Titanium: 

Ore and concentrate 

00%§[Võ ² ꝛ madeic ⁊ y 8 
Tungsten: 


Ore Pi concentrate See EIIE E LEASE PEE 


Metals, including alloys: 
Blue powder (dust) CE 
Unwroughghn t 


Semimanufactures 
Other: 
Ore and concentrate 
Ashes and residues containing non- 
ferrous metall 


Oxides, hydroxides and peroxides of 
metal, n.6 8. 8 


See footnotes at end of table. 


1969 


80,029 


6,124 
24,101 


223 , 022 


5,905 


1,173 
7,174 
1,325 


688 
88 
68,174 


1,105 
1,595 


6,613 
36 


1,260 


3,390 
13,070 


1,821 


$714 
$2,036 


$1,875 
$6 , 689 


577 
148 


3, 463 
6, 967 
2, 440 
71 
2,436 
246 
43,104 
1,371 
60 

51, 856 


1,970 


1970 


106 , 720 


5,911 
30,203 


239,296 


8,207 


1,649,128 1, 734, 768 


1,386 
1,020 
1,878 


621 
104 


114,791 


1,241 
1,624 


11,558 
62 


2,139 


1,265 
18,709 


4,309 


$781 
$629 


$2,169 
$5,309 


935 
157 


2, 857 
6,274 
3,577 
115 
2,159 
295 
39, 749 
1,240 


Principal sources, 1970 


Belgium-Luxembourg 40,122; West 
Germany 18,079; United Kingdom 
13,758. 

West Germany 8,755; Belgium-Luxem- 
bourg 1,099; United Kingdom 334. 

United Kingdom 12,8313; West Germany 
3,737; Belgium-Luxembourg 3,566. 

West Germany 90,387; United Kingdom 


Poland 4,357; Norway 1,074. 


United Kingdom 636; East Germany 418. 


Peru 4,314; United Kingdom 1,519. 
Nee sad 905; Belgium-Luxembourg 


Norway 551. 
France 41; United Kingdom 28; United 
States 20. 


U.S.S.R. 51,120; Republic of South 
Africa 42,227; Gabon 19,016. 

Japan 601; West Germany 160. 

Spain 1,131; Yugoslavia 290. 


Australia 4,034; United States 2,544; 
Netherlands 1,994. 

West Germany 13; United States 8; 
Austria 6. 


Canada 1,286; U.S.S.R. 703. 


Netherlands 532; United States 450. 

Norway 6,461; U.S.S.R. 3,195; United 
Kingdom 3, 164. 

Netherlands 3, 174; United Kingdom 530. 


Peru $686; Canda $95. 
Orne Stetes $256; United Kingdom 


1678 Kingdom $1,396; West Germany 


United Kingdom $3,127; West Germany 
$1,956. 


United Kingdom 481; Netherlands 249. 
United Kingdom 109. 


Netherlands 1,733; United States 1,049. 
Japan 1,550; Finland 1,302; West Ger- 
many 842. 


Canada 1,286; South Korea 1,015. 
West Germany 70; United Kingdom 22. 


Nee 740; Poland 396; Norway 


Norway 259. 

Norway 21,077; Canada 5,096; Poland 
4,740. 

West Germany 814. 


NA. 


West Germany 19,069; United States 
11,207; Poland 7,745 


West Germany 749; Finland 641; United 
Kingdom 167. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS—Continued 
Other—Continued 
Metals, including alloys, all forms 


NONMETALS 
Abrasives, natural, n.e.s.: 
Pumice, emery, natural corundum, 
| a eh OE Peo 
Dust and powder of precious and 
semiprecious stones 
value, thousands. . 


Grinding and polishing wheels and 
ons kaaa aoaaa 


Asbes tos 
Barite and wither ite 
Boron materials: 
Crude natural borate ss 
Oxide and acid 


Clay and products (including all 
refractory brick): 
Crude, n.e.s. (bentonite, kaolin, 
refractoryʒ j 
Products, refractory (including 
nonclay brick) )))) 
Cryolite and chiolite...................-. 
Diamond: 
Gem, not set or strung 
value, thousands. . 


Industrial... ...............- do.... 


Diatomite and other infusorial earths..... 
Fertilizer material: 
Crude: 
Nitrogenous. .................- 
Phospha tic 
Manufactured: 
Nitrogenoun s 


Graphite, natural......................- 
Gypsum and plasters. ..................- 


Magnesite___._._.--------------------- 
Mica, all form 
Pigments, mineral: 
Natural, erudga 
Iron oxides, process ec 


Precious and semiprecious stones, except 
diamond...........- value, thousands 


Sodium and potassium compounds, n.e.s.: 
Caustic sodaa 


Caustic potash___..........__.--_-- 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Marble and other calcareous 


gneiss, etee 


1969 


5,400 


506 
$527 


8,542 


16,102 
1,617 


7,974 
790 
24,190 
9,181 


212,102 


120,384 
431 


$1,887 
$1,032 
9,812 
521.334 
503,391 
42, 523 
238,831 
41,050 
22.968 


1,229 
896, 026 


12,510 
6,836 
1,045 


146 
7,151 


$1,981 
112,877 
993,414 


2, 704 
6,142 


3, 980 
20. 909 


1970 


Principal sources, 1970 


5,913 South Africa, Republic of 1,743; France 


28,130 
10, , 905 


299,769 


126,980 
1,585 


$1,761 
$1,154 
8,299 
508.574 
445,243 
32,226 
238,766 
81,838 


82,280 
23, 979 


1.271 
487,164 


1,156 
12,772 
1,305 
184 
6,452 


$443 

117, 7338 
1,102,000 
66, 555 
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2, 206 
4, 464 


11.216 
26,886 


1,236; West Germany 561. 


Iceland 2,779; Italy 289. 
United Kingdom $320; United States 
$271. 


United Kingdom 1, 502; Austria 853; 
est Germany 526. 

Canada 9,111; U. S. S. R. 5,433. 

West Germany 2,075. 


United States 6,728; Turkey 3,876. 
United States 284. 

Denmark 23,093; West Germany 2,181. 
Denmark 8, 157. 


United Kingdom 231,523; United States 
37,058. 


Austria 37,514; United Kingdom 80,371; 
West Germany 27,142. 
Denmark 1,469. 


Belgium-Luxembourg $1,191: Nether- 
lands $204; Israel $168. 

United Kingdom $498; Netherlands $366; 
Belgium-Luxembourg $178. 

Denmark 4,644; United States 2, 685. 


All from Chile. 
Morocco 409,134; U.S.S.R. 99,485. 


Norway 392,684; Netherlands 45,719; 
West Germany 

SUA 29,879; elgium-Luxembourg 

West Germany 91,165; East Germany 
64,381; Canada 33,818. 

Norway 67,780; West Germany 6,768; 

nited Kingdom 5,086 

Norway 82,278. 

China, People’s Republic of 8,735; 
Finland 4,657; Norway 3, 167. 

West Germany 640. 

France 259, 280; Poland 207,085; West 
Germany 18, T 

Denmark 5 ,316; West Germany 1,8665. 

Czechoslovakia 4, 183; U.S.S.R. 3,829. 


Norway 405; United Kingdom 368. 


West Germany 104; France 49. 
„ 5,809; United Kingdom 


West Germany $137; United States $61. 

Norway 117,486. 

Netherlands 492,862; West Germany 
280,674; United Kingdom 179,008. 


Belgium-Luxembourg 33,049; East 
Germany 11,260. 
West Germany 447. 


Italy 1,160; Belgium-Luxembourg 277. 
West Germany 2,652; Norway 1,592. 


Norway 2,785. 
EON, 22, 867; Italy 1,548; Norway 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS—Continued 
Stone, sand and gravel—Continued 
Dolomite, chiefly refractory grade 
Gravel and crushed rock 


Quartz and quartzite.. .............- 


Sulfur 
Elemental, all form 


Dioxide, sulfuric acid, and oleum 
Tale, steatite, soapstone, and pyrophyllite_ 


Other, nonmetals, n.e.s.: 


Slag dross, and similar waste, not 
metal bearing 


Oxides and hydroxides of magnesium, 
strontium, and barium... ........ 


Bromine, iodine, and fluorine 


Building materials of asphalt, 
asbestos and fiber, cement and 
unfired nonmetals, n.e.s__________- 


MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural............ 
Carbon black. ........................- 


Coal and briquets: 
Anthracite and bituminous coal 
thousand tons 


Lignite and lignite briquets_________- 
Coke and semicoke thousand tons 


Hydrogen, helium and rare gases 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels. . 


Refinery products: 
Gasoline (including pare 
Kerosine and jet fuel do.... 
Distillate fuel oil......... do.... 
Residual fuel oil... do.... 
Lubricants... ..........- do.... 


Other, including liquefied ee 


Total refinery products. .do..... 
Mineral tar and other coal-, petroleum-, 
or gas-derived chemicals 


r Revised. NA Not available. 
1 Excluding artificial corundum. 


1969 


24,213 
62,663 


121,093 
8,046 


312,445 


118,340 


25,304 
18,721 


r 33,839 
r 15,230 


r 9,700 
16 


14,439 


607 
17,562 


1,570 


13,796 
1,101 


244 


17,420 


22, 057 


2,992 
50,838 


57,343 
1,092 


1,289 
135,056 
28,129 


1970 


20,379 
64,562 


149,071 
17,831 


357,201 


184,640 
83,283 
22,121 
89,402 

221 


13,284 
10 


15,667 


102 
17,444 


1,660 


14,627 
1,208 


437 


86, 450 


21,947 


8,805 
52,869 


69,350 
1,113 


1,106 
150,190 
18,749 


Principal sources 1970 


Norway 19,837. 

META 29,328; Norway 16,592; Finland 

United Kingdom 90,871; Denmark 
44,197; Norway 12, 090. 

Spain 12, 540; Portugal 4,879. 

Denmark 230, 815; Belgium-Luxembourg 
109,754; Norway 10,854. 


Poland 45,687; Finland 41,341; France 
32,750 


Finland 52,883; Poland 12,527. 
Norway 10,197; Belgium-Luxembourg 
8,528; Austria 3,485. 


West Germany 18,918; Norway 12,413. 


West Germany 57; United Kingdom 44; 
Denmark 33. 


Norway 7,963; United Kingdom 3,519; 
3 835. 


Belgium- Luxembourg 4,636; West 
Germany 3, 808; Denmark 2, 281. 


United States 412. 
Netherlands 7,489; United Kingdom 
3, 784; West Germany 3, 624. 


ki nu States 656; U.S.S.R. 572; Poland 


East Germany 9,622. 

West German mh er 546; United Kingdom 
154; U.S.S. 

West Germany 402. 


Nigeria 22, 792; Muscat Oman 14,928; 
Venezuela 13, 392. 


Italy 6,078; Denmark 3, 188; Trinidad and 
Tobago 2, 805. 

United ingdom 1,895; Netherlands 876. 

Trinidad and Tobago 5,953; U.S.S.R. 
4,700; Belgium-Luxembourg 3,521. 

Norway 5,700; Netherlands 4 482; Den- 
mark 4,449. 

United Kingdom 392; Netherlands 301; 
West Germany 210. 


United States 525; West Germany 266; 
United Kingdom 119. 


Netherlands 6,268; West Germany 5,820; 
Belgium-Luxembourg 3,478. 


? Includes spiegeleisen and sponge, powder, and shot of iron and steel. 


COMMODITY REVIEW 


were lower owing to a decline in prices. 
Exports of ingot and semimanufactures 
were about 20 percent more than in 1970, 


METALS 


Aluminum.—Production, exports, and do- 
mestic deliveries of aluminum and alumi- 
num alloys by the principal Swedish pro- 
ducer were increased in 1971, but profits 


but imports declined by 11,000 tons. Im- 
ports of aluminum oxide and hydroxide in- 


creased to 204,000 tons, 


but imports of 
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bauxite declined by more than 40 percent. 

Gränges Essem increased productive ca- 
pacity at the Sundsvall smelter in 1971. 
Forty-two new furnaces were brought into 
production, bringing the total number to 
368. A third strip-casting machine was also 
started up. Production of aluminum ingot 
was 75,000 tons, 88 percent of productive 
capacity. The company also produced 10,400 
tons of foundry alloys at Avesta. 

Copper.—Production of copper concen- 
trate rose to 134,000 tons in 1971, about 
17 percent more than in 1970. Although 
most of the concentrate came from complex 
ores mined by Boliden AB in Västerbotten 
and Kopparbergs counties, the increase in 
1971 came primarily from the Aitik mine 
in Norrbotten county. Crude ore produc- 
tion at Aitik rose to 2.7 million tons, about 
23 percent more than in 1970. Output of 
crude ore was scheduled to rise to 5 million 
tons annually in 1974. In connection with 
the expansion project at Aitik, Boliden 
ordered two power shovels with 15-cubic- 
yard buckets and nine 90-ton diesel-electric 
trucks in 1971. 

Production of refined copper at Rönnskär 
was 49,600 tons in 1971, slightly less than 
in 1970, but production of blister copper 
for sale increased by more than 8,000 tons. 
Swedish exports of unwrought copper and 
semimanufactures increased by about 6 per- 
cent in 1971, but owing to a steep fall in 
prices, the total value of exports was 16 
percent less than in 1970. Imports declined 
by about 7,000 tons, down by 8 percent in 
quantity and 29 percent in total value com- 
pared with the previous year. 

In 1971, Gránges AB acquired about 25 
percent of the ownership of Bethlehem 
Copper Corp. of Canada. The company was 
also considering a venture with a Peruvian 
State company, for development of the 
Chalcobamba-Ferrobamba copper deposits 
in southern Peru. Boliden AB acquired a 
55-percent holding in Atlantic Nickel Mines 
Ltd. of Canada and may work the com- 
pany's deposits in New Brunswick in con- 
junction with the West German firm, 
Preussag A.G. 

Iron and Steel.—Ferroalloys.—Production 
and exports of ferroalloys in 1971 were 
slightly more than in 1970, but imports 
(103,000 tons) were unchanged. Output and 
exports of elemental silicon continued to 
increase. Imports of raw materials in 1971 
included 188,000 tons of chromite and 150,- 
000 tons of manganese ore. 
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Production of ferroalloys, by type, in 
1969-71 were as follows: 


Production (metric tons) 


Ferroalloy 
1969 1970 1971 P 

Ferromanganese. ..... 29,320 31,756 36, 800 
Ferrosili con 41,1836 46,875 40, 900 
Ferrosilicomanganese 40,071 32,714 41, 100 
Ferrochromium 62,896 63,705 63, 700 
Ferrosilicochrome -___ 57,580 54,005 49, 500 
Ferromolybdenum.... 3,460 3, 520 2, 800 
Ferrovanadium 670 657 400 
Ferrotungsten 495 547 500 
Silicon (elemental) 1. 9,782 12,068 13, 300 

Total 244, 860 245,842 249, 000 


P Preliminary. 
1 Elemental silicon is normally included in Swedish 
statistics on production of ferroalloys. 


Source: For 1969—70: Central Bureau 8 8 te 
(Stockholm). Be 3 1970. 1972 a 

1971: Statistiska Meddelanden, SM/I 197 24. 100. 
July 6, 1972. 


Iron Ore.— Production of iron ore in 
increased in 1971, but exports declined by 
6 percent compared with those of the 
previous year. Owing to cutbacks in pro- 
duction of iron and steel by Sweden's prin- 
cipal ore buyers, deliveries of ore were sub- 
stantially less than the quantities called for 
under 1971 contracts. Total exports to West 
"Germany, the United Kingdom, and Bel- 
gium by the two leading Swedish producers 
were 2 million tons less than in 1970. 

Shipments of iron ore by all Swedish pro- 
ducers in 1971 totaled 30.8 million tons, of 
which 26.2 million tons was exported and 
the remainder was delivered to domestic 
consumers. Iron ore stocks at yearend to- 
taled 7.4 million tons, compared with 4.6 
million tons a year earlier. Production and 
shipments in 1971 by the three largest pro- 
ducers were as follows, in thousand metric 
tons: 


Shipments 
Company Produc- ———————————— 
tion Domestic Export 
e .----------- 25, 800 706 23, 135 
Gránges AB.......... 3,670 1,732 1,445 
Stora Kopparberg-.- NA 954 Da 


NA Not available. 


d OMIM: ** (Stockholm), v. 15, No. 
; 1972, P 4-9. Grånges AB—Annual report, 1971. 
Skillinge , Mining Review, v. 61, No. 18, Apr. 29, 


1972, p. 6 


Production of iron ore pellets continued 
to rise. Output in 1971 was 6.2 million tons, 
about 26 percent more than in 1970. LKAB 
produced a total of 4.7 million tons from 
plants at Kiruna, Svappavaara, and Malm- 
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berget; Gránges AB produced 455,000 tons 
of conventional pellets at Strássa and 680,- 
000 tons of cold-bonded pellets at Gränges- 
berg. 

Late in 1971, LKAB announced plans to 
build a new pelletizing plant at Malm- 
berget. The plant will be of the Dravo/ 
Lurgi traveling-grate type, with a produc- 
tion capacity of 2.5 million tons of pellets 
per year, and will be completed by 1974. 
The new plant is expected to increase the 
total pelletizing capacity at Malmberget to 
at least 3.75 million tons annually. In con- 
nection with these plans, LKAB is increas- 
ing the processing capacity of the Vitáfors 
concentrator; two new mill lines for magne- 
tite were expected to be installed by 1978, 
and an electrostatic separation plant for 
hematite wil] be completed by early 1974. 

Partly because of improvements in ore 
product quality, the average export value 
of Swedish ore in the first 11 months of 
1971 was 47.8 kronor 2 per metric ton, about 
13 percent higher than in 1970. Average 
price increases of 9 to 10 percent were re- 
ported by Gránges AB and LKAB, in con- 
tracts for 1971 deliveries. Ore prices for 
1972 deliveries would be substantially un- 
changed, according to Gránges AB. 

In 1971, Swedish ore exported from the 
port of Narvik totaled 19.3 million tons, 
including 18.7 million tons from LKAB and 
0.6 million tons from Tuolluvaara Gruv 
AB. Exports from Lulea included 4.5 mil- 
lion tons from LKAB and 0.4 million tons 
from Tuolluvaara. All exports of Granges 
AB were probably shipped from the port 
of Oxelósund. At Narvik, improvements in 
loading and unloading facilities have in- 
creased the port's shipping capacity to about 
24 million tons annually.3 Soros Associates 
of New York was engaged by LKAB for 
preliminary engineering studies in connec- 
tion with plans to expand shipping capacity 
to 35 million tons annually by 1975. 

Pig Iron and Steel.—Owing to declines in 
domestic and foreign demand, Swedish pro- 
duction and trade of iron and steel in 1971 
was below the levels of 1970. In terms of 
volume, production of steel was down about 
4 percent, exports by 3.5 percent, and im- 
ports by 9 percent. Owing to a decline in 
prices, however, the total value of exports 
declined about 9 percent, and the value of 
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imports declined about 13 percent. Exports 
of alloyed and high-carbon steel, which 
usually account for about one-third of the 
volume and more than half of the value of 
Swedish exports of iron and steel, declined 
less than 5 percent in volume and 10 per- 
cent in value compared with 1970. 

Consumption of finished steel (semimanu- 
factures, excluding crude forms), was re- 
ported 4 to have increased slightly in 1971, 
to 4.09 million tons (4.07 million tons in 
1970). 

Investments in the iron and steel industry 
totaled approximately 647 million kronor, 
about the same as in 1970. Estimated in- 
vestment for 1972 was 873 million kronor.5 

Gránges AB, which produced 851,000 tons 
of pig iron and 854,000 tons of crude steel 
in 1971, planned to increase production ca- 
pacity of the continuous- casting plant at 
Oxelösund to 475,000 tons annually. Ex- 
penditure of about $4 million was also 
planned for pollution control equipment at 
the Oxelósund and Nyby works. At Dom- 
narvet, Stora Kopparbergs Bergslags AB 
(SKB) produced 972,000 tons of crude steel 
in 1971 and continued its program to raise 
production capacity for rolled steel to 1.3 
million tons annually by 1975. At Luleå, 
Norrbottens Járnverk AB (NJA) expected 
to complete installation of a 100-ton Linz- 
Donawitz (LD) converter by yearend 1972. 
The LD converter will replace the present 
Bessemer converters, and will raise produc- 
tion capacity for crude steel to 1.2 million 
tons annually. Installation of a new blast 
furnace (production capacity ] million tons 
of pig iron per year), and a continuous- 
casting machine (capacity 350,000 tons of 
billets per year) were scheduled for com- 
pletion in 1973. Cost of the investment 
project was estimated at $104 million. 

Consumption of selected raw materials in 
production of pig iron, sponge iron, ferro- 
alloys, and crude steel in Sweden is shown 
in table 4. 


2 Equivalent to about $9.25 at the prevailing 
rate of exchange in the first part of 1971 and 
about $9.84 at yearend. See section on trade. 

3 Canadian Mining Journal. Swedish 9 In- 
dustry 1971. V. 93, No. 3, March 1972, p. 

Swedish Iron and Steel . l 
Svensk Járnstatistik. 1972:1 

5 U.S. Embassy, Stockholm, Sweden. State De- 
partment Airgram A-272, July 7, 1972. 
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Table 4.—Consumption of selected raw materials in production of iron and steel 
(Thousand metric tons unless otherwise specified) 


Pig Sponge Ferro- Crude 
Material iron iron alloys steel 

Iron ore: 

Lump 2400522 eee oo eee See D ALell mac cecs 883 "- (1) 30 

Concentrates .... Lo luec e See ee eek acces x 148 2 81 

Jͤ . e Eie 500 111 Se 104 

INTER 834 ht ei eee ( y 8 8,439 i 1 
. ³ Ü¹-mmAAA ¾ À— HQ 1,408 66 108 6 
. (purchased): ? 

% ꝰo˙ q ³ ³A1Ü¹w 4 aoe m 80 

Steel (excluding stainless))ꝝ)/ 4 E 19 1,177 

Stainless steel «4 ze on ads 114 
,, eek oe ee ee ees waa ` ise 172 ud 
Minne; d a R aa s - 96 2 
Dolomite, including calcined..............................- 4 8 NC 95 
Limestoné . 220 W!́ſ. Aui CL A LE 82 12 (1) 21 
F oe eee ⁊ð ß ts ape 75 854 
Quartz and quartzite..........: 22222252224. 2292: -952.2225 5 x 165 19 
Fluoispar sienai eea anaa aae tons.. Me bee 357 10,568 
Nickel, unwroughgltet ~~ ee do.... Ms E m 16,597 
Aluminum... do.... xa = 814 2,557 
AGR ³»WA ͥ nd ee eni do.... "n EM 489 1,783 
on; E secu do.... = Ly x 537 
/ eee eee — d x ET 210 
Silicon, elemental................---.-.....-...2...- do.... E oe 24 1,864 
Oxygen: 

1117;öĩC foe eo eee eae ee tons.. ug x ES 14,942 

Compressed. ..............-.--- thousand cubic meters. 38,013 E c 158,842 
FF ⁰¹.wÜ mue E LLL E do 57 11 9 262 
Electric power million kilowatt- hours 288 Tl 1,239 1,604 

1 Less than 14 unit. 


2 Estimated (on basis of table 20, p. 81 of source publication) to consist 85 percent of iron ore and 15 percent 


of mill scale, lime, slag and other materials. 


3 Consumption of home scrap was as follows: for pig iron, 13,000 tons of foundry iron; for steel, 108,000 tons 
of foundry iron, and 1,774,000 tons of steel scrap including 114,000 tons of stainless steel scrap. 


Source: Central Bureau of Statistics (Stockholm). Bergshantering 1970. 1972, pp. 96-103. 


Special Steel—Production of crude forms 
of alloy and high-carbon steel declined in 
1971, as shown by the following tabulation: 


(Thousand 
metric tons) 
Type of steel 
1970 1971 
Stainless 394 340 
Heat-treatable, case- hardening, and 

SDIHE oo ( 8 291 241 
High- carbon (unalloyed)............ 251 228 
) 88 116 101 
High-speed _ _-_-.--.--------------- 26 27 
Free-machining. ................... 11 9 
Other, including ball-bearing. ....... 441 429 
Totali. Sh 1,530 1,375 


The decline in production was accom- 
panied by reduced exports and imports of 
alloy and high-carbon steel semimanufac- 
tures. Compared with 1970, exports of these 
items 6 declined 5 percent in quantity (to 
394,000 tons) and 11 percent in value (to 
$291 million). Imports declined about 12 
percent in both quantity and value (85,500 
tons valued at $41 million). Lower prices 
received for Swedish exports of stainless 
steel products in 1971 were reported by 
Gránges AB to be due to increased avail- 
ability in European markets of stainless 


steel from Japan, often at prices below the 
production cost of European mills. 

During 1971, a 140-ton ASEA-SKF* ladle 
furnace was installed at the Oxelósund 
steelworks by Gránges AB. 

At Hällefors, SKF began production of 
high-quality steel using its newly developed 
melting/refining (MR) system. In this sys- 
tem, a twin-shell arc furnace unit, consist- 
ing of two 60-ton shells served by one pre- 
heating roof and one electrode roof, is used 
to preheat, melt, and partially refine a 
charge which is then vacuum-refined in a 
60-ton ASEA-SKF furnace. The system was 
developed as an alternative to the acid 
open-hearth process for production of bear- 
ing steel. Compared with a conventional 
electric arc furnace, the twin-shell unit was 
said to offer operational flexibility (two 
types of steel can be treated at the same 
time) , lower power consumption, and lower 
investment costs.8 

* As listed under subdivision 73.15 (Brussels 
Trade Nomenclature) in Utrikeshandel (Foreign 
Trade) for December 1970 and December 1971. 

7 Allmänna Svenska Elektriska Aktiebolag (ASEA) 
—Svenska Kullagerfabriken (SKF). 

8 Metal Bulletin (London). No. 5656, December 
7, 1971, p. 28. Pitt, R. S. The SKF-MR System. 


Iron and Steel, v. 45, No. 2, April 1972, pp. 
199—203. 
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In other developments, Avesta Jernverks 
AB was planning to install a 50-ton Union 
Carbide argon-oxygen converter by mid- 
1974, for a total project cost of about $4.3 
milion. The unit is expected to increase 
production capacity of the firm's stee] melt- 
ing shop by 30 percent. Elsewhere, Udde- 
holms AB was reported to have developed 
a new tool steel for die casting and hot 
pressing. 

Tungsten.—Preparations for reopening the 
Yxsjóberg tungsten-copper-fluorspar mine 
were continued by AB Statsgruvor in 1971. 
Production was expected to begin in 1972. 
Planned output was about 150,000 tons of 
crude ore per year, yielding about 500 tons 
of scheelite concentrate, 350 tons of chalco- 
pyrite concentrate, and 5,000 tons of fluor- 
spar concentrate. The mine was last worked 
in 1968, closing when tungsten prices de- 
clined. Since then, all Sweden's require- 
ments for tungsten have been met by im- 
ports. Imports in 1971 included 2,800 tons 
of tungsten ore, 200 tons of tungsten com- 
pounds, and 28 tons of tungsten. 

Uranium.—Experimental extraction of 
uranium was continued at Ranstad by AB 
Atomenergi. The company has been work- 
ing for several years to reduce the cost of 
extraction to less than $10 per pound U3Og, 
but has not been successful owing to the 
low grade of the deposits (0.08 percent 
uranium, in shale). However, the resources 
are large and are the only known domestic 
resource capable of supplying Sweden’s 
uranium requirements, which are expected 
to grow to 2,500 tons annually by 1985. In 
a report to the Government in mid-1971, 
the company proposed expanding the Ran- 
stad mine and mill to produce 1,250 tons 
of uranium annually, about nine times the 
present capacity. Cost of the development 
was estimated at about $85 million. The 
company estimated the project would take 
7 years to complete, and that uranium 
oxide could be produced at a cost of about 
$9.50 per pound, assuming a 25-year amor- 
tization period and an interest rate of 7 
percent. 


NONMETALS 


Cement and Other Construction Mate- 
rials.—Output of bricks and cement de- 
clined slightly in 1971, along with decreased 
activity in building construction. The num- 
ber of buildings started, under construction, 
and completed were all less than in 1970. 
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Investment in the brick and cement indus- 
try, amounting to about $25 million in 
1971, was expected to decline slightly in 
1972. 


Imports of sand and gravel, crushed stone, 
cement, and gypsum increased in 1971: im- 
ports of kaolin and other clays declined. 
Exports of cement, gravel and crushed stone 
were substantially higher than in 1970, 
but exports of building stone declined to 
597,000 tons. 


Under a contract signed in. 1971 with two 
building materials firms, the Reymersholm 
Works of Boliden AB will deliver 200,000 
to 300,000 tons of byproduct gypsum per 
year for use in wallboard and cement prod- 
ucts. The gypsum is produced in the manu- 
facture of phosphoric acid at a new plant 
near Hälsingborg. As production of acid 
increases, output of gypsum was expected 
to rise to 500,000 tons per year in 1973. 
The company said that about $3 million 
had been invested to make the gypsum 
commercially acceptable. Unless additional 
markets are found, the product will have 
to be wasted. Imports of gypsum by Sweden 
in 1971 totaled 505,000 tons. 


A map showing the location and operat- 
ing status of metallic and nonmetallic min- 
eral deposits and rocks of industrial interest 
in Sweden was published in 1971 as an 
appendix to a Government study on re- 
gional planning.? The map shows the num- 
bers of operating mines or quarries for the 
nonmetallic commodities listed below, as 
follows: feldspar (2); granite and gneiss 
(12) ; kaolin and refractory clays (2); lime- 
stone and dolomite (18); olivine (1); 
quartz and quartzite (11) ; quartz sand (5) ; 
sandstone primarily used for cement (3); 
and talc (1). 


MINERAL FUELS 


Coal and Coke.—Imports of solid fuels in 
1971 declined 8 percent in volume compared 
with 1970, but the total value increased 17 
percent, to more than $80 million. Imports 
of coal declined by about 260,000 tons, but 
imports of coke increased slightly, to 1.22 
million tons. A small quantity of coal con- 
tinued to be produced in southern Sweden 
by Höganäs AB as a byproduct of clay 
mining. 


? Industridepartmentet (Stockholm). Statens of- 
fentliga utredningar (SOU); 1971:75, Separatkarta 
F (scale 1:4,000,000). 
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Construction of a coking plant with an 
output capacity of 800,000 tons of coke per 
year was proposed for the Government- 
owned steelworks at Luleà. Estimated cost 
of the proposed plant was about $71 
million. 

Nuclear Energy.—Sweden's first commer- 
cial nuclear powerplant began supplying 
power to the national grid in August 1971. 
The plant, known as Oskarshamn I, is 
owned by Oskarshamnsverkets Kraftgrupp 


AB, a group of private utility companies. . 


The plant was expected to reach a power 
output of 350 megawatts of electricity early 
in 1972. A second plant, with a planned 
capacity of 580 megawatts, was under con- 
struction for the same company and was 
scheduled for operation in 1974. 

Near Góteborg, two powerplants (Ring- 
hals I and II) under construction for the 
State Power Board were also scheduled to 
begin operation in 1974. Capacities of these 
plants will be 760 and 820 megawatts, re- 
spectively. In 1971, contracts for two 900- 
megawatt reactors (for Ringhals III and 
Forsmark I plants scheduled for operation 
in 1978) were announced by the State 
Power Board, one with Westinghouse Elec- 
tric Co. and the other with a Swedish com- 
pany, ASEA-Atom AB. 

Petroleum. Exploration. — Oljeprospek- 
tering AB, the Swedish exploration com- 
pany in which the Government has a 50- 
percent interest, was drilling near Trelle- 
borg in 1971 but reportedly abandoned the 
hole in midyear and was moving the rig 
to the island of Gotland. Five holes have 
been drilled in southern Sweden, with traces 
of oil and/or gas found near Höllviken, 
Kópingsberg, and Ljunghusen. 
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Crude Oil Imports and  Refining.—Im- 
ports of crude oil in 1971 totaled 11.9 mil- 
lion tons. The volume was 1.3 percent more 
than in 1970, but the total value was up 
29 percent to approximately $250 million. 

The Swedish consumers’ cooperative, Ol- 
jekonsumenterna (OK), began building a re- 
finery near Lysekil. The plant will have a 
refining capacity of 7 million tons annually, 
and is scheduled for completion in 1974. 
Total refining capacity in Sweden was about 
13 million tons per year in 1971. 

Preliminary data indicated that total re- 
finery throughput in 1971 was 12.2 million 
tons, about the same as in 1970, but that 
output of refined products was about 4 per- 
cent less. Consumption of fuel oils declined, 
partly because of increased availability of 
hydroelectric power. Imports of petroleum 
products declined about 8 percent, and 
exports declined about 11 percent. Fuel oils 
continued to be the principal products 
traded, accounting for 85 percent of im- 
ports and 70 percent of exports in 1971. 

Inland consumption of petroleum prod- 
ucts in 1970 and 1971 was reported as fol- 
lows, in thousand metric tons: 


Inland consumption 


Product 
1970 1971 
Gasoline 2,825 2, 886 
Aviation fuelas (1) (1) 
Kerosine.................-.- 226 158 
Gas/diesel oil............... 9,103 8,744 
Residual fuel oil............ 13, 764 11,992 
Other... 122225232220. cess ,992 „45 
P!!! umi chen 27,510 25,239 


1 Included with Other.“ 


Source: Organization for Economic Cooperation 
and Development (OECD), Paris. Provisional Oil 


. Statistics by Quarters. Fourth Quarter, 1971; 1972, 


pp. 15-21. 


The Mineral Industry of Tarwan 


By K. P. Wang 


Taiwan's processing activities in minerals 


continued to outweigh indigenous extrac- 


tion in value by more than 10 to one, be- 
cause of the scarcity of local resources. 
The mineral processing sector accounted 
for 17.6 percent of the 1971 gross national 
product (GNP), compared with 1.4 per- 
cent for the mining sector. Both fields 
made progress over 1970, nonetheless, with 
mineral processing gaining about 15.4 per- 
cent and mining just over 5 percent. 
Growth in mineral processing was consid- 
erably greater than GNP growth in terms 
of 1966 constant dollars. Estimated GNP 
for 1971—the third year of the fifth 4-year 
plan (1969-72) —was $6.237 billion at cur- 
rent prices? and 55.096 billion at 1966 
prices, compared with $5.461 billion and 
$4.575 billion, respectively, for 1970. This 
also meant that real GNP growth was 
much larger than the 7-percent annual av- 
erage originally projected for the 4-year 
plan. Breakdown by value of output for 
specific mineral-related sectors was as fol- 
lows, in million U.S. dollars: 


Economic sector 1970 1971 

Overall mining $81.5 $85.8 

OB ic o W a ae ba 49.4 49.0 

Metals 7.2 7.2 

Oil and natural gas 17.0 20.5 

Salt evapor ation 4.2 5.3 

Nonmetals and quarrying.... 3.7 3.8 
Manufacturing of mineral and re- 

lated produe ts 955.0 1,102.0 

Chemical products. ......... 361.0 429.0 

Oil and coal products. ....... 281.0 270.0 

Nonmetallic mineral products. 149.0 180.0 

Base metals 183.0 189.0 

Metal products 31.0 34.0 


Taiwan's efforts to build an integrated 


iron and steel plant based upon imported 


raw materials and conventional smelting 
began to take shape in late 1971. The 
Austrian firm Vereinigte Österreichische 
Eissen und Stahlwerke A.G. (Voest Steel 
Corp.) agreed to participate in a joint 
venture, providing technical aid and one- 


fifth of the capital and loans. The $322 
million project, with $80 million as invest- 
ment capital, is scheduled to produce 
about 1.1 million metric tons of steel prod- 
ucts per year by 1976, or one-half of the 
ultimate capacity. The Taiwan Aluminum 
Corp. (TALCO) completed the first stage 
expansion of its integrated Kaohsiung 
works in June and immediately embarked 
on a program to expand capacity to 70,000 
tons of ingot annually by 1976. 

The China Petroleum Corp. (CPC) dou- 
bled capacity of its Kaohsiung refinery 
with the completion of a new 100,000-bar- 
rel-per-day unit. A similar project in the 
north, probably at Shenao, was still on the 
drawing boards. The coal industry had 
more than its usual share of difficulties be- 
cause of the damage to mines by typhoons 
in September. The cement industry had an 
excellent year, however, with output and 
domestic demand sharply up. The long- 
term outlook for cement exports was not 
encouraging because of the expanded ca- 
pacity elsewhere in the Far East. Construc- 
tion was in progress on a 100,000-ton-per- 


year mixed fertilizer plant at Kaohsiung. 


Taiwan's output of electric power 
surpassed 15 billion kilowatt-hours in 1971, 
roughly 15 percent higher than that of 
1970. The bulk of Taiwan’s power was 
produced by the Taiwan Power Co. 
(TPC). Taiwan’s installed power capacity 
topped the 2.7 million kilowatt mark at 
yearend and was scheduled to more than 
double by 1976. Construction was under- 
way on two nuclear plants in northern 
Taiwan at a total cost of $290 million and 
a combined capacity of 1.6 million kilo- 
watts. Two additional nuclear installations 
are planned before the end of the decade. 
In 1971, Taiwan's industries consumed just 


1 Supervisory physical scientist, Division of Non- 
metallic Minerals. 

2 Where necessary, values have been converted 
from New Taiwan dollars (NT$) to U.S. dollars 
at the rate of NT$40 = US$1.00. 
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over 10 billion kilowatt-hours of electricity, 
including nearly 5.5 billion kilowatt-hours 
in the minerals and related industries. Es- 
timated breakdown within the minerals 
and related industries was as follows, in 
million kilowatt-hours: iron and steel, 
1,026; basic industrial chemicals, 822; ce- 
ment, 681; chemical fertilizers, 504; alumi- 
num, 523; alkalis 500; other chemical 
products, 500; mining and quarrying, 475; 
metal products, 215; and ceramics, 130. 

A revised Statute for the Encouragement 
of Investment, which permits 100 percent 
foreign ownership, went into effect January 
1, 1971. Incentives for investors include 
total remission of all earnings and after 
two years, 15 percent of invested capital 
yearly; a 5-year income tax holiday or ac- 
celerated depreciation; exemption or defer- 
ral of levies on imports of machinery and 
materials; and a guarantee against expro- 
priation for 20 years. Taiwan has also 
taken steps to simplify administrative pro- 
cedures. In considering investment propos- 
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als, emphasis will be placed on sophisti- 
cated production facilities, significant input 
of technology, employment opportunities 
for nationals, foreign exchange earnings, 
and maximum use of local resources and 
capabilities. Particular fields of interest for 
attracting foreign capital would include 
energy development, steel, shipbuilding, 
machinery, petrochemicals, aluminum and 
copper smelting, electronics, and textiles. 

With total foreign investment approvals 
up 17 percent in 1971 over that of 1970, 
Taiwan’s investment climate continued to 
be attractive compared with other Asian 
countries. The exchange rate between U.S. 
dollars and new Taiwan dollars was not 
affected by the realignment of the dollar 
against the yen. This meant that the Japa- 
nese and the Europeans were placed at a 
slight disadvantage compared with Ameri- 
cans. The Japanese have held back in in- 
vestments for political reasons, whereas the 
Europeans and Americans showed strong 
interest in investments in Taiwan. 


PRODUCTION 


Coal output declined another 8 percent, 
although value showed only a slight drop. 
Crude oil and natural gas production each 
gained about one-fifth in quantity. Neither 
was of any consequence by world stand- 
ards, but natural gas was important to the 
domestic economy. The real significance in 
oil was in the production and consumption 
of refinery products derived from imported 
crude, which far overshadowed domestic 
crude in overall oil supply. Production of 
gasoline, diesel oil, and fuel oil in 1971 
went up 12.5 percent, 6.0 percent, and 5.6 
percent, respectively, over that of 1970. 

Steel ingot output increased one-third 
during 1971. Aluminum production showed 


little change, with newly added capacity 
negated by electrical power shortage. Cop- 
per production was also stationary, despite 
the introduction of more leaching opera- 
tions. 

The chemical fertilizer industry showed 
a gain in compound fertilizers, a decline 
in urea production, and no notable change 
in ammonium fertilizers and superphos- 
phates. An expansion program in salt re- 
sulted in a one-fourth rise in production. 
Increased domestic demand for cement ab- 
sorbed the one-sixth growth in output. 
The marble industry made a significant in- 
crease of 17 percent. 
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Table 1.—Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1969 
METALS 
Aluminum: 
Alumina, gross ene tee bee eser 44,217 
Metal pi desean edad eie 22,108 
dö§;d ͥ ͤkmwd ß C ¼¼ v Ee d ea 13, 678 
Copper: 
Mine output, metal content ¢____________________-__-_____-____--- 2,800 
Metal, refined, secondary. z: 3,244 
Gold, metal, C ͥ³˙¹“iQAdq...... y cue eet troy ounces 21, 486 
Iron and steel: 
Iron ore and concentrate 7,847 
PIEIRÓR.. 02.5 256. 0 do 88 thousand tons 78 
Ferroalloys (ferrosilicon) 7 DISCIT PSP bp Melk 1,718 
Steel ingots and castingss „„ thousand tons 271 
Silver, metal, primar thousand troy ounces. . 81 
NONMETALS 
JT ³ .. M ee der de eee e ted 3,081 
Cement-.. he eee ele thousand tons 4,088 
roe materials, manufactured: 
rea (46 percent IN ee cca ⅛5—:-. ⁊ð et AR I M Ut thousand tons. . 257 
5 sulfate loi percent N)____-____-_______--_-------- do.... 418 
Ammonium anhydroui s do 147 
Nitrochalk (20 percent rr do.... 54 
Compound fertilizer (20 percent N, 5 percent P»O;, 10 percent 1000 i 
do 2 
Calcium superphosphate (18 percent P: Oz) do- 197 
ci, ...... 8 5,128 
Line — oda ee REET Ne OM y E ze ed thousand tons 110 
Marblé. 2 1 te he er aes ys E do.... 1,292 
Pyrite and pyrrhotite (including cupreous): ? 
Gross weight do.... 38 
Sulfur content ¢. oso voco wee Peete . do- 14 
Salt. marin... llenos caca E E A de eee do.... 383 
Stone: 
Dolomiten cec e uL ets do- 59 
E11] ]˙ð“! . ͤſͥſ ⁰⁰⁰y lls eet do- 7, 406 
Sulfur elemental, native other than Frasch?____________________------- 4,830 
Talc and related materials, 80apstone_ -------------------------------- 24,373 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminouus2!k thousand tons 4,645 
Coke A that Sos oh ees ⅛ c yd ten ends Lee y 88 do e 253 
Niünn;ĩß;?%i y se eee conce million cubic feet. 31 „553 
Petroleum: 
rr ³ĩVẽ9Ü6Aß· ue et thousand 42-gallon barrels 581 
Refinery products: 
Gasoline, aviation and motor do.... 3,811 
N / oWGGA/hſ no ͥͥͥ A/ ⁰m do 125 
%% ..] mtr . y eet do- 8,735 
Diesel hl ³Wwüwü- ⁰⁰ 1 5,376 
RKuBbol- S: 61. 5 a Eu e cte x D LEN do.... 14,874 
Liquefied petroleum ga8------------------------------- do- 993 
Asphalt co eet eth te tees cre do.... 746 
Lubricant ;; ouces do.... 196 
Other, including unspecified ss do.... 901 
e Estimate. » Preliminary. NA Not available. 


1970 


8.717 


638 
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1971» 


1 14,635 


2,400 
3,670 
19,500 


4,097 
54 
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1 Taiwan Aluminum Corp. production only, does not include small quantities that may have been produced 


by Pre Sha rud producers. 
m Chinkuashih only. 
; Additional sulfur produced from oil refineries. 
* Includes unknown amount pro ocessed into natural gas liquids by field plants. 
5 Includes only solvents and base oils, according to Chinese definitions. 


Source: Industry of Free China (Taipei, Taiwan). February 1972, pp. 94-111. 
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TRADE 


Taiwan’s total foreign trade rose by 33.2 
percent in 1971, with exports totaling $2.14 
billion and imports, $1.95 billion. Exports 
and imports made gains of 38 and 28 per- 
cent, respectively. In 1971 mineral and 
metal products represented 5 percent of all 
exports and 16 percent of all imports, re- 
flecting Taiwan's reliance on imported raw 
materials. Table 2 shows the breakdown of 
mineral items traded, in terms of value. 

Iron and steel products have been the 
foremost items of metal imports, mainly 
sheets, plates, wire, rods, and pipes. Petro- 
leum imports were comprised mainly of 
crude oil and secondarily of fuel oil and 


lubricants. Nonferrous metals have been 
sizable as an overall category, somewhat 
evenly split among copper, lead, zinc, and 
aluminum. Steel scrap more than doubled 
during the year. Annual sulfur imports 
amounted to between $6 and $8 million; 
phosphate rock, $2 and $4 million; and 
bauxite, $1 and $1.5 million. 

Specific items of mineral exports showed 
little change from 1970. Cement exports 
were considerably greater, however, and 
there was concern about future markets. 
Japan normally imports Taiwan's entire 
output of mine copper for custom smelt- 
ing. 


Table 2.—Value of principal mineral exports and imports 
(Million dollars) 


Commodity 

EXPORTS 
Iron and steel products. .........................-- 
Nonferrous metals 
Copper, primary materials 1124). 
FP ͥ T 
Glass produe ts 
Refined oil products *. „ 

IMPORTS 


Iron and steel produe tg 
Scrap metals 


hosphates_..._......-----..--.----.----- 
Chemical fertilizers. _........._...._--_____..- _--- 
ier ⁰ͥ⁰ 


Natural 


e Estimate. For 1971, estimates were mainly made on the basis of 10-month figures. 


1969 1970 1971 » 
FFC 324.2 $51.7 $51.3 
FFF 8.8 12.2 10. 5 
j ia a 3.5 4.7 8.0 
883; C 10.7 15.2 19.7 
3 ͤ se 9.0 10.3 10. 8 
FFC 8.0 7.0 8.0 
53 100.6 117.5 157.1 
Searles n tu EE 10.2 11.6 e 25.5 
E EIE E dier 22.0 33.9 43.0 
n 8.4 3.0 2.8 
17 12.1 5. 6 4.5 
FFC 52.7 59.7 e 72.0 
E E ac ie 3.9 4.1 94.1 


v Preliminary. 


1 Japan's imports of copper ore and concentrate, cement, copper, and copper matte. 
9 


? Includes diesel fuel. Fuel oil seems to be part of these figures also; in 196 


this item was worth $9 million. 


Source: Industry of Free China (Taipei, Taiwan). February 1971, 201 pp. 
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Table 3.— Taiwan: 


185 


Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum metal including alloys, all forms. 


Copper: 
Ore and concentrate. -------------- 
Metal, including aloe. all forms 
Iron and steel: 
Metal: 


Steel, primary forme 


Semimanufactures: 
Bars, rods, angles, shapes, 
sections. thousand tons.. 
Universals, plates and oe 
988 


Other 0...- 
Lead metal including alloys, all forms 
Manganese metal......................- 
Tin metal including alloys, all forms 
Titanium oxide 
Zinc metal including alloys, all forms 
Other base metals, including alloys, all 


NONMETALS 
Abrasives, natural, n.e.s.: 
Pumice, emery, natural corundum, etc . 
Asbestos. s 
Cement thousand tons 


Clays ane aad (including all refrac- 


tory een 
rude HM ni iuc Os E 
Products... .-....------------------ 
Fertilizer materials: 
Manufact 
DOR oue JJ EU EE 


Ammon ieee mo cece. 
Graphite, natural....................... 
Mica, crude, including splittings and waste. 
Salt and brines........................- 
Sodium and potassium compounds, n.e.s. ... 
Other nonmetals, n.e.s.: 


Slag dross, and similar waste, not 
metal bearing 
Building mater als of as epas asbestos, 

and fiber cement and unfired non- 
metals, n.e.8. .--.---------------- 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black and gas carbon 
Coal and coke, including briquets 


Petroleum refinery products: 
Gasoline (including natural) 


thousand 42-gallon parrele d 
C—————— M —— 0o...- 
Biatiliate fuel oil. ............ do.... 
Residual fuel oll. do 
Lubricants. ...............-- do.... 


Other 
Mineral bar and other coal, petroleum, or 
gas derived crude chemicals 


r Revised. NA Not available. 
1 Less than } unit. 


1969 


r 6,583 


11,033 
1,762 


r 14,403 


r 434 
6,080 


133,027 
1,886 


51 


22 
10,811 


264 
984 
266 
294 

208 


283 


1970 


7,165 


9,023 
8,358 


88,837 


6,844 
17,001 


240,332 
1,852 


NA 


NA 
26,722 


Principal destinations, 1970 


South Vietnam 1,908; Japan 1,004; In- 
donesia 869. 


All to Japan. 

Hong Kong 1,589; Japan 1,070; Iran 369. 
Japan 24,045; Republic of Korea 6,152; 

alaysia 1,800. 
Japan 2,014; Indonesia 1,231; Malaysia 
Ryukyu Islands 11,235; Philippines 2,792; 
Japan 1,150. 

Indonesia 74; Hong Kong 65; Malaysia 9. 
Republic of Korea 18; Indonesia 7; Kuwait 
NA. 


NA. 


NA. 
South Vietnam 517; Hong Kong 164; 
Brunei 27. 


Hong Kong 16,571; Malaysia 6,888; South 
Vietnam 2,600. 

All to South Vietnam. 

All to South Vietnam. 


Hong Kong 143,413; Singapore 68,400. 
All to Japan. 


Japan 15,201; Singapore 4,282; Thailand 
2,620. 


NA. 

All to Hong Kong. 

Indonesia 376; 
Japan 95. 


Japan ut Philippines 90; Republic of 
orea 5 
South Vida 255; Indonesia 50. 


Hong Kong 5,236. 


Ryukyu Islands 271; 
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Table 4.—Taiwan: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 


Aluminum: 
Bauxite and concen trat thousand tons 106 
Merl including alloys: 


TOD RT EEEE E Be EEE / ee oe ⁰⁰ E EE 1,577 

Unwrought and semimanufacture s r 8,884 

Arsenic, natural sulfides. ....... 22222222 „„ 22222 „„ 17 

Cobalt oxide and hydrox idw 7 
Copper: 

Ore and concentratuſdmq;h «„ 

Metal, including alloys, all form „„ r7,817 
Iron and steel: 

Ore and concentrate. ........ 222 LLL LLL Lll lll lll lll. thousand tons 58 

Metal: 

!!!... 5’ CÓ do- 242 

Pig iron, ferroalloys and other similar materials do- r 41 

Steel, primary form 2l. c. lll LLL LLL LLL L lll. do.... 39 

Semimanufacturee s do r 497 

Lead metal including alloys, all form w ꝛ 2L LLL c2 LLL eee 2,943 

Manganese , · Kr d Beet — 1,565 

MéeSGUIV. ere ye ee LL LL A UAE LRL E 76-pound flasks. . 1,104 

Nickel metal including alloys, all form „„ „„ 215 

Tin metal including alloys, all form 2222222222222 LLL eee 459 

"Titanium dioxide: oco ci mel mima ud sa c Ku PR CE M 4,641 

Zinc metal including alloys, all formed r 10,714 
Other: 

Ore and concentrate... 22 LLL eee eee "4,117 

Ash and residue containing nonferrous metals 2, 237 

Base metals, including alloys, all forms, n. e. sss. r 470 

NONMETALS 
Abrasives, natural, n.e.s.: 

Pumice, emery, natural corundum, ete 2,271 
ASbOBLOS 5 26 5-529 hte v y y LU E 5,949 
CES aad d lucts (inc luding all refractory brick): ) iride 

and products (inclu all refractory brick): 
"Crude clava: F JJ ĩ?%ö᷑5—è ð E ee e REND 467 

Freter ⁰ = 2, 973 
Fertilizer materials: 

Manufactured: 

Nitrogenous. ee eee ee ⁰ d r 199,128 

JJ) ³oÄWÜA. ͤAůfß0ꝗ5w³(m ⁰⁰t ma EAE t he Eni LES 134, 666 

Other, including mixe) 9 

Graphite, U§õd ]ẽ . ͥ caselle ue cue eh 4,432 

(GVDSUIR ou ³oÜ¹⁵iDA¹ c p ec ec aL en ae alae thousand tons 94 

ica, crude, including splittings and waste 39 
Sodium and potassium compounds, n.e.s.: 

,, ß ff ME te ee 3 

Caustic potash, sodic and potassic peroxides. _______________.-.-_..------ 145 
Sulfur, elemental, all form thousand tons 186 
Other: 

Crude o er nns eu lk d LK LEE Me . el es 160 

Slag, dross, and similar materials not metal bearing 4,119 

Building materials of asphalt, asbestos, and fiber cement, and unfired non- 

metals, n.6.8-.. 2 5 Scu cc cL LS e cU DM DD a SEE 408 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black and gas carbon thousand tons 
Coal and coke, including brique tts do- 201 
Petroleum: 

Crude and partly re finde thousand 42-gallon barrels 22,301 

Refinery products: 

Distillate fuel oll“... NnndndndddmdmdmdmdmmXmddmddndn. 2 2222 2-2... do 5, 606 

Lubricants- oonan a aa ð d ⁰⁰ do- r 257 

Mineral jelly and wa kk do.... r 34 

G OFRECE ͥ -= y a Soe eas RUND ME do.... r 138 

Mineral tar and other coal, petroleum, or gas derived crude chemicals........... r 4,428 
r Revised. NA Not available. 


1970 


126 
3,131 
10,249 
NA 
NA 
NA 
10,938 
78 


15. 200 


11.852 
2, 758 
434 


2, 785 
6,589 
8,477 

NA 
4,818 


12,282 
117,989 
A 
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COMMODITY REVIEW 


METALS 


Aluminum.—In June 1971, the Govern- 
ment-owned TALCO, sole producer of pri- 
mary aluminum in Taiwan, completed its 
first-stage expansion plans by raising alu- 
mina capacity to 76,000 metric tons per 
year and aluminum capacity to 38,000 
tons, with the help of the French com- 
pany, Péchiney. The target for 1976 is 
70,000 tons of aluminum. Enlarged capac- 
ity did not mean increased output, how- 
ever, because of the sluggish world alumi- 
num market in 1971 and local power 
restrictions during the latter half of the 
year. Thus, TALCO's ingot production 
was about the same as the year before and 
only three-fourths of the target of 35,000 
tons. 

In 1971, TALCO also produced 14,635 
metric tons of aluminum sheets, 10,389 
tons of aluminum products, 2,900 tons of 
extrusions, and 1,612 tons of foil. Its hot- 
rolling capacity of 50,000 tons and cold- 
rolling capacity of 23,000 tons per year 
were being greatly expanded. Other new 
projects include an aluminum can plant, 
an alloy wire shop, a shipping container 
and truck body shop, an aluminum refrig- 
erator-evaporator shop, and a superpurity 
aluminum plant. 


In addition to TALCO, there were two 
other important producers of aluminum 
extrusions and rolled products, the China 
Wire & Cable Co. and the Walsin Electric 
Wire & Cable Co., plus many utensil pro- 
ducers with small rolling mills. Unlike 
TALCO, which imports bauxite as the 
starting raw material, all other firms de- 
pend upon aluminum ingots and semiman- 
ufactures purchased from TALCO and for- 
eign sources. Independent producers were 
capable of producing about 1,000 tons of 
sheets and 4,000 tons of extrusions per 
year. The utensil makers did a great deal 
of export business, selling 1,609 tons 
abroad in 1970 and 1,303 tons in the first 
6 months of 1971. 


To meet operational requirements, Tai- 
wan's producers of aluminum products im- 
ported 9,515 metric tons of aluminum 
ingot and 734 metric tons of aluminum 
semimanufactures in 1970 and exported 
1,020 tons of ingot, 3,672 tons of sheets 
and plate, and 2,473 tons of various other 
semimanufactures. The pattern of the first 


half of 1971 showed a great change as Tai- 
wan imported 2,124 tons of ingot (exports 
were negligible) and 300 tons of alumi- 
num semimanufactures and exported 1,093 
tons of sheets and plates and 1,183 tons of 
other semimanufactures. 

Whereas 1971 was a dull year for the 
Taiwan aluminum industry, the outlook 
for 1972 is hopeful. A power expansion 
program will require more aluminum. A 
375-kilometer freeway now being built will 
also mean greater use of this metal. New 
container and truck body plants are ex- 
pected to provide a large market for alu- 
minum. Aluminum uses for building and 
packaging are expected to increase at a 
faster rate than economic growth. TALCO 
will be geared to meet these increases in 
demand, producing between 33,000 and 
35,000 tons of ingot. It expects to be oper- 
ating at full capacity by May 1972, at 
which time the 90 MW diesel engine 
power plant will be completed. 

During 1971, TALCO imported bauxite 
from two adjoining mines in Johore, Ma- 
laysia, and Brunei. Taiwan has imported 
well over 100,000 tons of bauxite annually 
in the last three years. During 1971, 
TALCO consumed 523 million kilowatt- 
hours of electricity, or just under 20,000 
kilowatt-hours per metric ton of ingot, and 
approximately 12,000 tons of caustic soda. 

Copper.—The Government-owned Tai- 
wan Metal Mining Corp.'s mine at Chink- 
uashih continued to dominate the local 
copper scene. Taiwan Metal produced by 
far the bulk of the areas’s mine copper 
and electrolytic copper, which  totaled 
about 2,400 metric tons and 3,670 metric 
tons, respectively, in 1971. Chinkuashih 
turned out 15- to 20-percent-grade copper 
concentrate, 25- to 30-percent-grade cement 
copper, and 44-percent-grade copper matte. 
The entire output was sent to Japan for 
smelting; the 1971 Japanese imports were 
reported to be 9,595 metric tons of concen- 
trate and 4,088 tons of cement copper and 
matte. Precious metals and copper were re- 
turned to Taiwan. Chinkuashih also pro- 
duced more than 30,000 tons of pyrite in 
1971 as a byproduct. 

Taiwan Metal's refinery uses copper and 
brass scrap for raw materials. The com- 
pany does not produce wire and other 
rolled products, which are turned out by 
small independent operators. In an effort 


788 


to become integrated, Taiwan Metal has 
made arrangements to erect a modest fab- 
rication plant to produce 200 tons of cop- 
per strip, 400 tons of brass strip, and 1,200 
tons of copper wire per year. Initial finan- 
cial arrangements were already made; 
however, a promised loan from the Asian 
Development Bank was subsequently can- 
celled. 

Copper exploration in the Chimei area 
of eastern Taiwan was concluded with no 
conclusive results. Foreign companies were 
no longer interested in this porphyry pros- 
pect. There was talk that leaching tests 
might be made for Chimei. Much more 
significant and practical was a plan to ex- 
pand leaching at Chinkuashih. 

Iron and Steel.—Taiwan’s aspirations to 
build a large integrated steel industry were 
finally realized. After U.S. and Japanese 
firms decided against participating in such 
a venture, help came from an unexpected 
source in Europe, specifically the Voest 
Steel Corp. of Austria, developer of the 
basic oxygen furnace (BOF). The Chinese 
would be represented by the China Iron 
and Steel Corp., Ltd., owned jointly by the 
Chinese Government and private stock. 
holders. A licensing agreement was signed 
in the fall of 1971, and construction was 
scheduled to begin in 1972. Plans called 
for an initial outlay of $322 million, $258 
million in foreign currency and $64 mil- 
lion in domestic currency. Voest will pro- 
vide $16 million in investment capital, or 
about one-fourth of the Chinese invest- 
ment. In addition, Voest will arrange for a 
loan of $50 million from a consortium of 
Austrian banks. The remaining $192 mil- 
lion will come from domestic and other 
European banks and financiers. Most of 
the equipment must be bought from the 
countries furnishing the loans from abroad 


—Austria, West Germany, the United 
Kingdom, and Belgium.3 
This integrated steel project, based 


mainly upon imported raw materials and 
the conventional blast furnace and BOF, 
will be built in two stages, with produc- 
tion to commence in 1976. In the first 
stage, 110,000 metric tons of wire products, 
290,000 tons of reinforcing bars, 400,000 
tons of flat rolled products, and 300,000 
tons of billets will be produced per year. 
In the second stage, 360,000 tons of cold- 
rolled sheets, 100,000 tons of tin plate, 
200,000 tons of hot-rolled sheets, and 
400,000 tons of plates will be added to the 
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annual capacity. Since these tonnages are 
in terms of finished products, steel output 
must be correspondingly higher. 

Taiwan’s Iron and Steel Industry Union 
had about 220 member firms in 1971, 
headed by the Taiwan Iron Manufacturing 
Corp. and the Tang Eng Iron Works. 
Collectively, these many small companies 
had a combined annual capacity of about 
1.6 million metric tons of products and a 
production of roughly 1.3 million tons in 
1971. During the year, net imports of steel 
products were 300,000 tons. Approximately 
one-half of Taiwan’s iron raw materials 
came from local obsolete ships; most of 
the rest was imported scrap and semiman- 
ufactures for further processing. Pig iron 
facilities are inconsequential, and, there- 
fore, little iron ore is needed. In mid-1971, 
Taiwan had about 110 electric furnaces, 
280 iron foundries, 130 bar and shape 
plants, 20 wire and cable plants, 5 galvan- 
ized sheet plants, and 2 tinplate plants. 

All of Taiwan's many iron and steel fa- 
cilities are small, which results in high 
costs. These operate like retail businesses 
and usually can make ends meet, with 
some capable of selling abroad. Overall 
steel consumption has risen sharply, caus- 
ing imports to increase from $72 million 
to $157 million and production to grow 
from approximately 700,000 tons to 1.3 
million tons between 1968 and 1971. Spe- 
cifically, the manufacturing, machinery, 
and shipping industries have been consum- 
ing increasing quantities of steel. These 
were the underlying reasons prompting the 
establishment of an integrated steel indus- 
try. 


NONMETALS 


Cement.— The Taiwan cement industry 
had a good year in 1971; production in- 
creased 17 percent to more than 5 million 
metric tons, Exports during the first 10 
months of 1971 were 815,200 tons, 9 per- 
cent more than those of 1970. Since South 
Vietnam was the principal foreign market, 
there was concern over the long-term pros- 
pects for exports there. Also, Taiwan faces 
more competition in terms of export mar- 
kets elsewhere, such as South Korea, the 
Philippines, and Thailand, which them- 
selves have built up surplus cement capaci- 
ties. However, domestic demand continued 


3 Industry of Free China (Taipei). The Iron 
and Steel Industry in Taiwan. February 1972, pp. 
6—14. 
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its upward trend, with large increases in 
cement consumption forecast in the areas 
of large-scale public construction and pre- 
fabricated housing. National cement capac- 
ity at yearend had already reached 6.5 mil- 
lion metric tons and expansion to 7.8 
million tons is expected within two years. 

The Taiwan Cement Corp. (TCC), now 
privately owned, was rated at 2.6 million 
tons at yearend, or about two-fifths of the 
National total. This company has 11 kilns 
at four locations, including three new 
ones: a 1,500-metric-ton-per-day suspension 
preheater kiln at Kaohsiung, a 1,100-me- 
tric-ton-per-day kiln of the same type at 
Suao, and one larger than 1,500-metric- 
ton-per-day at Chutung. Apparently, TCC 
does not contemplate further expansion in 
the next few years. 

There were actually 11 other cement 
plants on Taiwan, all operated under sepa- 
rate management. Second to TCC was Asia 
Cement Corp. with a 1.7 million-ton plant 
and four kilns near Hsinchu; the newest 
kiln was nearly as large as the other three 
put together. Other sizable plants are lo- 
cated at Tahu, Kangshan, and two at Pan- 
pingshan, owned by Universal Cement Co., 
Chiahsin Cement Co, Chientai Cement 
Co., and Southeast Cement Corp., respec- 
tively. Two other plants will be built up 
in the next few years, Chengtai Cement 
Co.’s Panpingshan plant and Yungkang Ce- 
ment Co.’s Yangmei plant. 

Fertilizers.—Taiwan's fertilizer industry 
underwent little change in capacity during 
the year. Approximately 15 plants were in 
existence, with a combined annual capacity 
of 1.2 million metric tons—including 
480,000 metric tons in ammonium sulfate, 
300,000 metric tons in urea, and 200,000 
metric tons in calcium superphosphate. 
The Government's Taiwan Fertilizer Co. 
(TFC) owned more than 50 percent of 
the plants as well as the overall capacity. 

A phosphoric acid plant at Kaohsiung 
belonging to TFC and an ammonia plant 
at Nankong owned jointly by TFC, Kaohs- 
iung Ammonium Sulphate Corp. and 
China Petroleum Corp. (CPC) were 
among the newer facilities. In spring 1971, 
following successive seasons of fertilizer ov- 
ersupply in Taiwan, the Mobile Oil Corp. 
and the Allied Chemical Corp. were trying 
to sell their combined 70-percent share of 
an ammonium-urea complex in Maoli for 
$12 million. CPC owns the remaining 30 
percent, and TFC may wind up buying 
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the foreign shares. Early in 1972 the Lee 
Chang Yung Chemical Co. was awarded a 
contract to build a  43,000-ton-per-year 
methanol plant, utilizing natural gas as 
feedstock and employing the Lurgi process. 

Taiwan has adequate pyrites and some 
sulfur, but must depend upon imports for 
almost all of the phosphates and potassic 
minerals. The United States, which has 
been the main source of phosphate rock, 
shipped 119,000 metric tons in 1970 and 
96,400 metric tons in 1971 to "Taiwan. 
Trade in chemical fertilizers has not been 
too important, and exports have declined 
sharply in recent years. 

Marble.—Taiwan’s output of 1.51 mil- 
lion metric tons of marble in 1971 repre- 
sented a 17-percent increase over the pre- 
vious year. The entire production came 
from eastern Taiwan near Hualien. More 
than one-half was produced by the Retired 
Servicemen's Engineering Agency (RSEA), 
which operates roughly 10 quarries and 
many cutting and craft shops. About 140 
other small operators produce the rest of 
Taiwan's marble. Many varieties of high- 
quality marble are found in a 100-mile 
stretch of the island. Marble experts 4 
place reserves at more than 3 billion tons, 
ranking Taiwan along with the Philippines 
and Iran as the three areas with the most 
promising potential. Costs were low in 
Taiwan, compared with Italy, for example. 

Taiwan has been one of the few marble 
producing areas in the world where mar- 
blecraft outranks structural marble as a 
market. The pattern is changing, however, 
as local architects construct more and more 
highly priced buildings. Meanwhile, the 
export market has been expanding rapidly, 
with foreign sales totaling about $500,000 
in 1970 and much more in 1971. Sales 
abroad, mainly to Australia and the 
United States, are projected to reach $3 
million annually during the 1970's. 

Salt and Soda.—Taiwan’s salt industry 
has undergone rapid expansion in recent 
years, with output registering a 40-percent 
increase in 1970 and another 25-percent in- 
crease in 1971 over previous years, to 
about 670,000 metric tons in 1971. Salt is 
no longer available for export, and, in 
fact, there has been a shortage since 1970. 

Early in 1972 a tentative agreement was 
made between the government of Taiwan 


and the Japanese firms Marubeni Corp. 


4 Modern Asia (Hong Kong). March 1971, pp. 
12-14. 
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and Asahi Chemical Industry Co. to con- 
struct a  100,000-metric-ton-per-year salt 
plant in Taiwan. The proposed $7 million 
project would involve construction of sea 
water intake facilities, a power generation 
unit, and salt production and packing 
lines. Start-up for this ion-exchange mem- 
brane salt plant is scheduled for late 1972 
or early 1973. The bulk of Taiwan's salt is 
consumed by the soda industry. 


Taiwan's 20 alkali-chlorine plants, all 
employing the electrolysis process, pro- 
duced approximately 135,000 tons of caus- 
tic soda, 51,000 tons of soda ash, and 
120,000 tons of chlorine in 1971. The Tai- 
wan Alkali Corp. has three plants; the 
largest, at Kaohsiung, was rated at 135 
tons per day of caustic soda. The Formosa 
Plastics Corp. has a 110-ton plant. Soda 
was consumed mainly by the paper, textile, 
aluminum, and soap industries. Increasing 
quantities of alkali-chlorine products will 
be required by the expanding petrochemi- 
cal industry. 


MINERAL FUELS 


Coal.—Coal production ‘continued its 
downward trend with output dropping an- 
other 8.6 percent to less than 4.1 million 
metric tons, or only 90 percent of proj- 
ected production. The production decline 
was caused primarily by temporary suspen- 
sion of operations in major mining areas 
as a result of severe flood damage during 
the typhoons of September 1971. 


In addition to natural calamities, Tai- 
wan's coal industry was suffering from the 
long-standing problems of high production 
costs and declining demand. Coal reserves 
were increasingly difficult and costly to 
work, because of depth and distances from 
the shafts. Mine owners were reluctant to 
invest in adequate safety measures, and the 
result was more accidents and less stability 
in operations. Natural gas and petroleum 
were cutting into the coal markets in both 
households and factories. The coal price to 
state enterprises was kept down and prices 
in general were too low to allow adequate 
returns to the coal industry. The flood 
damages accentuated the difficulties. A 
long-heralded coal mechanization plan 
hardly moved ahead at all during 1971, al- 
though this was a necessary step to help 
the coal industry recover. A suggestion was 
made to collect tax on oil imports to sub- 
sidize coal, but this has not yet been taken 
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seriously. The rise in petroleum prices give 
some hope to coal producers. When an in- 
tegrated steel industry is eventually estab- 
lished, the good-quality local bituminous 
coal should find a new market. 

Petroleum.—Although output of indigen- 
ous crude oil increased by nearly one- 
fourth during 1971, production continued 
to be a mere fraction (about 2.5 percent) 
of all oil imports, which were approxi- 
mately 33 million barrels valued at $75 
million. Most of the crude came from the 
Middle East, primarily from Iraq. In an 
effort to lower import costs, a program was 
proposed to acquire tankers. Meanwhile, 
the Organization of Petroleum Exporting 
Countries (OPEC) decided to raise prices. 
Preliminary statistics show that oil imports 
rose by about 6 percent in quantity and 
nearly 20 percent in value in 1971, indicat- 
ing that costs went up. Oil consumption 
has been increasing at a rate of nearly 10 
percent annually in recent years, and fu- 
ture projections indicate a 15-percent an- 
nual rise. 

CPC has been the principal entity in all 
of Taiwan’s oil and gas activities, includ- 
ing operation of gas stations. Annual gross 
has exceeded $250 million, with very high 


profits. CPC's principal refining center 


Kaohsiung—underwent doubling of capac- 
ity in 1971, with a new 100,000-barrel-per- 
day refinery (including a 15,000-barrel-per- 
day craking plant) approximately equalling 
the combined capacity of all the older 
units. Four 100,000-deadweight-ton tankers 
were operating out of Kaohsiung at year- 
end. CPC will build a $35 million naphtha 
cracking plant at Kaohsiung also, scheduled 
for completion by 1974. 

CPC's 100,000-barrel-per-day new refinery 
in northern Taiwan, along with the neces- 
sary offshore discharging facilities for han- 
dling 150,000-deadweight-ton tankers, was 
still in the planning stage at yearend. The 
site may ultimately be near Shenao, a 
small northeast coastal port, should the 
land acquisition difficulties be overcome. 
Another problem is to secure a foreign 
loan of about $40 million by early 1972. It 
was hoped that financing would be settled 
by mid-1972 so that refinery could be com- 
pleted by 1975. 

CPC works in the petrochemicals field 
either directly or through its subsidiary, 
China Petrochemical Development Corp. 
(CPDC) and affiliates. The CPC naphtha 
cracking plant will produce about 200,000 
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tons of ethylene, 100,000 tons of propylene, 
and 35,000 tons of butadiene each year. 
CPCC was building a $1.5 million ethane 
cracking plant based upon natural gas, 
which is scheduled for completion in 1972. 
A CPC affiliate, with Gulf Oil Corp. and 
six other firms, completed a 38,000-ton 
vinyl chloride monomer plant at Kaohs- 
iung in early 1971, and plans to finish 
building another such plant—a 60,000-ton 
plant at Toufen—next year. The USI 
Chemical Corp. plans to double the capac- 
ity of its low-density polyethylene plant at 
Kaohsiung. When CPC finishes its various 
refining units, the raw material base for a 
highly profitable plastics industry will have 
been established. 

The China Gulf Oil Corp. 70 percent 
U.S. Gulf Oil and 30 percent CPC, which 
already has a 1,500-barrel-per-day lubricat- 
ing oil refinery at Tsoying, will finish 
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building a 50-ton-per-day paraffin wax 
plant by yearend 1972; the corporation 
also intends to branch into the rubber ex- 
tension oil field with a 2,000-barrel-per-day 
plant in mind. 

On offshore matters, Senkaku Islands 
(Tiao-yu-t’ai), about 100 miles north of 
Taiwan, continued to make news. The 
Taiwan Government had already granted 
five concessions to international oil compa- 
nies, despite objections from both Japan 
and the Peoples’ Republic of China. In 
view of the circumstances, however, the in- 
ternational oil firms moved cautiously even 
with regard to general surveys. After being 
admitted to the United Nations, the Peo- 
ples’ Republic of China became clearly 
more vociferous in its claims on the Sen- 
kaku Islands and the Continental Shelf in 
general. 
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The Mineral Industry of Thailand 


By H. B. Wood 


Thailand's mineral output showed a 
6.3-percent growth in value to reach $114 
million ? in 1971, chiefly as a result of in- 
creased fluorspar and tungsten production 
and a threefold growth in barite output 
from a small beginning. Thailand's princi- 
pal mineral industry, tin, maintained its 
production level but dropped over 9 per- 
cent in value. No figures are available for 
value added from mineral and metal proc- 
essing. The value of cement output was 
about one-half the total value of minerals 
produced. The value-added figures for im- 
ported materials such as oil, steel, base 
metals, and fertilizer products were consid- 
erable and have increased in recent years. 

The growth of the mining industry dur- 
ing 1971 was about the same as the growth 
of the gross national product (GNP). 
Measured in 1970 dollars, Thailand's GNP 
was $6.91 billion (preliminary) in 1971, 
compared with $6.51 billion in 1970. The 
share of mining was less than 2 percent of 
the GNP, and the share of all mineral in- 
dustries (including processing) was 3 to 4 
percent. Mining products were relatively 
more important to the economy in other 
ways. These products contributed about 13 
percent to total Thai exports in 1971 and 
were significant as earners of revenue for 
the Government. The industry also was an 
important employer of workers. About 750 
mines, employing more than 50,000 work- 
ers daily, were operating during 1971. 
Many were small independent mines that 
were worked seasonally during favorable 
weather conditions. Large-scale mining 
continued to be restricted by the Govern- 
ment regulation requiring majority Thai 
ownership of mining operations north of 
the llith parallel and by the poor road, 
rail, and port facilities. 

The year 1971 marked the end of Thai- 
land’s second 5-year plan. Various external 
events, such as the Vietnam conflict and 


the readjustment of world currencies, 
prompted Thailand to immediately adopt 
the third 5-year plan (1972-76). The new 
plan prepared by the National Economic 
Development Board (NEDB) was aimed at 
improving the Thai economy so that it 
could resume the Il-percent average 
growth of the GNP achieved during 
1963-69. Growth during 1971 slowed to 6 
percent. The role of mining was not overly 
stressed in the new plan, since Thailand’s 
economy was mainly agricultural; however, 
emphasis was placed on manufacturing, in- 
cluding mineral processing for domestic 
consumption. The Government encouraged 
oil exploration by leasing large tracts to 
oil companies. 


Thai currency remained on parity with 
U.S. dollars. This meant easier investment 
by Americans as compared to the Japanese. 
Investments by seven or more U.S. oil 
companies were increasing in the petro- 
leum exploration field. Union Carbide 
Corp. and its partners in Temco (Thai- 
land Exploration and Mining Co., Ltd.) 
initiated large-scale cutter-suction dredge 
operations for placer tin, and for explora- 
tion for new tin deposits. Phelps Dodge 
Corp. has a joint venture in copper prod- 
ucts, and Thai Zinc Co. Ltd. announced 
plans to develop its large zinc deposit and 
to build a large zinc smelter. The United 
States imported 71 percent of Thailand’s 
tin output. Owing to economic conditions 
in the United States, this percentage is not 
expected to increase in 1972. 


Japan’s investments in Thailand were 
large, but only a relatively small share of 
the investments involved minerals. Thai- 
land had more than $300-million trade 


1 Mining geologist, Division of Nonmetallic 
Minerals. 

2 Where necessary values have been converted 
from Thailand bahts (B) to U.S. dollars at the 


rate of B20.8—US$1.00. 
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deficit with Japan in 1971, and both coun- 
tries and their joint venture firms were 
trying to reduce this deficit. Japan did not 
import much tin from Thailand, but ob- 
tained the bulk of Thailand's fluorspar. 
The construction of a fluorspar heavy-me- 
dia and froth-flotation plant was started in 
1971; when the facility is completed it 
should greatly improve the quality of ex- 
portable fluorspar. Most of Thailand's steel 
imports came from Japan; their value was 
much greater than the value of minerals 
exported by Thailand to Japan. The boom 
in exploration drilling for oil in southeast- 
ern Asia, both onshore and offshore, quad- 
rupled the barite production and was a 
large factor in greatly increasing kaolin 
clay production (table 1). 

The growth of electrical power in 
1961-71 far exceeded gross domestic in- 
dustrial production. The Electric Generat- 
ing Authority of Thailand (EGAT) was 
primarily responsible for the expansion, 
from 160,000 kilowatts in 1961 to 1,286,500 
kilowatts in 1971. A breakdown of installed 
capacity at the end of 1971 was as follows: 
hydroelectric 40 percent, thermal plants 44 
percent, gas turbines 13 percent, and diesel 
generators 3 percent. 

In December 1971 a farsighted plan to 
expand electric power distribution was ap- 
proved by the Asian Development Bank 
when the bank endorsed a loan of $18 
million to Thailand’s Metropolitan Elec- 
tricity Authority (MEA), which is the 
electrical distribution arm of EGAT. The 
loan funds were to be used to build trans- 
mission lines and substations and to ex- 
pand the distribution network. This ex- 
pansion was necessary to meet the 


MINERALS YEARBOOK, 1971 


electrical power needs, which have grown 
at the rate of 30 percent per year.4 

Plans for construction of a nuclear pow- 
erplant of 500-megawatt capacity, which 
were announced in March 1971, were 
slowed down by the financing programs of 
the Export-Import Bank of the United 
States. The new program scheduled the 
bidding on the plant for August 1974 and 
completion by 1980. 

In September 1971 Thailand's Ministry 
of National Development announced that 
eight areas in Losi and Chaiyaphum Prov- 
inces were open for application for explo- 
ration and mining rights for copper, zinc, 
lead, gypsum, and rock salt. Although ap- 
plicants were required to be Thai citizens, 
a provision was made for consideration of 
foreigners as “special cases," indicating that 
the restrictions against non-Thai citizens 
were softening. 

On November 17, 1971, after several in- 
ternal crises, including terrorist activities 
in southern and northern Thailand, Field 
Marshal Thanon Kittikachorn dissolved 
the Cabinet, abolished Parliament, sus- 
pended the Constitution, and set up a rev- 
olutionary council called the National Ex- 
ecutive Council to rule Thailand. 

Late in November 1971 the Thai 
Government, now represented by the new 
National Executive Council, approved the 
1972 national budget of $1.39 billion for 
the fiscal year which began October 1, 
1971. This budget was only 1.4 percent 
above the $1.37 billion of that of 1970. 
The Department of Mineral Resources was 
allocated $3.8 million to promote mineral 
exploration and exploitation. This was a 
15-percent increase over the 1971 budget. 


PRODUCTION 


Although mineral prices were generally 
low during the second half of 1971, overall 
output increased slightly in terms of value. 
Estimated mine output value for 1971 was 
$114 million, a 6.3-percent gain over the 
value for 1970. 'This increase parallels 
Thailand's GNP growth but falls far short 
of the average increase of 27 percent per 
year in mineral production during 
1962-70.5 


Tin maintained its position as the lead- 
ing mineral product, accounting for 65 
percent of Thailand's total mine output 


value. Production of 21,346 long tons of 
tin-in-concentrates in 1971 was nearly the 
same as the tonnage in 1970; however, 
value declined 5.4 percent, to only $74.0 
million. Thailand smelts all its tin and 
continues to be the third largest tin metal 
producer in the world. 


3 Modern Asia. Power to the People. March 
1972, pp. 14-15. 

* Asian Development Bank, Philippines. ADB 
Press Release 44/71, Dec. 2, 1971. 

5 U.S. Embassy, Bangkok, Thailand. Industrial 
Outlook Report: Minerals. State Department Air- 
gram A 108, B Mar. 2l, 1972, pp. | 1-5. 
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Fluorspar ranked a strong second in 
mineral output value, with the average 
prices rising 45 percent during 1971. Com- 
pared with 1970, Thailand’s fluorspar pro- 
duction increased 86 percent in value and 
34 percent in tonnage, reaching $18.3 mil- 
lion and 427,000 tons, respectively.6 7 

Next to fluorspar, tungsten made the 
second most important contribution to the 
overall increase in mine output value. 
Value of tungsten concentrates produced 
increased 78 percent, reaching $12.3 mil- 
lion in 1971, mostly due to a price in- 
crease. The gain in production was signifi- 
cant, tripling during the year. 

Barite output quadrupled in both 
tonnage and value, reaching 63,539 tons 
and $1.58 million in value in 1971. In- 


Table 1.—Thailand: 
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creased demand for Thai barite developed 
as a result of the oil driling boom in 
Southeast Asia. No production of barite 
was reported prior to 1967. 

Cement has not been included in the 
overall mine output value noted above, 
but production of this mineral commodity 
also made notable gains. Specifically, ce- 
ment production increased about 13 per- 
cent in tonnage and 9.4 percent in value 
during the year, attaining the levels of 2.8 
million tons and $65.4 million in 1971. 
There was a modest price increase, from 
$21.25 per ton in 1970 to $22.14 per ton in 
1971. 

— 6 All tonnage refers to metric tons unless other- 
wise designated. 


Engineering and Mining Journal. Fluorite In- 
dustry Booming in Thailand. June 1971, p. 30. 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity l 1969 1970 1971 » 
METALS 
Antimony: 
Ore: 
Gross weighted mern 1,560 5,545 5,897 
r . eu ee Roe REG xw kee eee 750 2,857 2,294 
!(öõÄ˙ê6. ea ay ap res te ee ee 246 155 86 
Chromite- -ct c 2 ſſſ AAS 8 27 ad 1,000 
Columbite-tantalite concentrates.. --.--------------------------------- 26 57 42 
Iron and steel: 
Iron ore 55 percent iron 477,393 22, 528 89,581 
f Cc CBE 11,120 10,812 13,552 
Steel ingots and castings... ------------------------------------- 9,391 5,758 119,994 
Sr.. y oe ewe eee ME m 51,931 
Lead, mine output, metal content 1,798 1,289 2,948 
Manganese ore: TAM 
attery grade, 75 percent manganese dioxided 4,226 6,474 5,097 
Metallurgical grade, 46-50 percent manganese diox ide 25, 595 17,891 8,885 
Rare-earth minerals: Monazit ee 65 108 112 
Tin: 
Mine output, metal content long tons.. 720,785 21, 435 21,846 
Metal ũ ůmPw . ĩ⅛Ü——2W.... ð y y do 22,049 21,692 21,336 
'Tungsten concentrate: 
Gross WOODY ns oe Se ⅛oÜ¹¹www rt d diced 1,267 1,378 4,864 
Metal content... nnn eee a hee À———— 653 710 2,507 
Zinc (in lead-xine ore) eee mq cues Ee duces 700 500 900 
VPA et a ss rl,, 250 865 1,526 
NONMETALS 
Pf! See ³ q ee eee ee NA 16,490 63,539 
Cement, hydrauliccaccccch)h)9hkkk thousand tons 2,408 „473 2, 786 
Clays- Kaolin. ——— 55 en mkmtd 1. 930 2,288 10, 133 
Fluorspar, 80 to 85 percent calcium fluoridee dn 297,560 318,227 421,298 
GVDBÜIN ol onu deh ]ĩÄ2· mda; ð - Le Lu ea EA 92,034 144,250 167,903 
Marl (used for cement ::: thousand tons 1,534 623 490 
Salt, sea 85 to 90 percent sodium chloride do.. 200 200 160 
%%% eo 6]%ʃ ee ³ ·· ͥ ⁰ d y a EE ce NA 43,720 27,440 
Tale and related materials: Pyrophyl lite 1,982 N- 5 
MINERAL FUELS AND RELATED MATERIALS 
Coal lignite: CORR K-—————————————Á————— e: 847,811 399,871 445,082 
Petroleum: 
C -.-. se eee Le thousand 42-gallon barrels. . 16 70 66 
Refinery products: 
Gill... aaa a aaa do 3, 523 4, 342 12, 521 
FFC) ͥͥ»0ͤ⁰ſſ » ⁰d ⁰»⁰•mm ss pees ceedeaceeos do 1, 002 1,071 1,139 
P ð⁵˙Udq ² - ³⁰ͥ A te ee at cie do 1,591 2,092 3,237 
Distillate fuel ollilllè•.³l“¶ “ 2222-222 l2 lll do.... 6,471 7,196 11,962 
Residual fuel oil-------------------------------------- do.... „375 8,083 11,488 
eee, ß . NER do 1,358 651 219 
iquefied petroleum gas (LPG).......................- do.... 588 109 1,100 


e Estimate. P Preliminary. r Revised. 


! In addition to the commodities listed, Thailand produces other varieties of crude construction materials 
(clays, sand and gravel, stone, etc.) but output is not reported quantitatively and available information is 


inadequate to make reliable estimates of output levels. 


- 
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Production of refined petroleum prod- 
ucts increased 73 per cent in 1971 to 41.7 
million barrels, which was made primarily 


TRADE 


The most notable feature of Thailand’s 
foreign trade in 1971 was the country's im- 
proved trade balance. Preliminary esti- 
mates show that the gap was reduced from 
$588 million in 1970 to $449 million in 
1971. Specifically, 1971 exports totaled $833 
million, up 17 percent from 1970. 'Total 
imports were $1,288 million in 1971, down 
0.8 percent from $1,299 million in 1970.8 
The program to hold down imports and 
increase exports had succeeded to some ex- 
tent. 

Although two-thirds of Thailand's ex- 
port earnings were generated by agricul- 
tural products, mineral products were also 
of considerable significance. In 1971, min- 
eral exports represented about one-seventh 
of total exports, and the value of $109 
million was about 5 percent greater than 
the $103.4 million in 1970.9 As in past 
years, tin was the major mineral produced 
and exported, earning about $75 million in 
foreign exchange. Tungsten and fluorspar 
exports grossed about $18 million and $12 
million each in 1971, and cement earned 
approximately $5 million. 

Breakdown of 1971 tin exports in terms 
of quantity shows 71.2 percent going to 
the United States, 25.8 percent to the 
Netherlands, and most of the rest to 
Japan. During the same year, 86 percent of 
the fluorspar went to Japan and 12 per- 
cent went to the Soviet Union. Exports of 
tungsten concentrates in 1971 showed 38 
percent going to West Germany, 18 per- 
cent to the United Kingdom, 12 percent to 
the Netherlands, and 10 percent to Japan. 

Minerals and related products were even 
more important in  Thailand's import 
trade, contributing about one-third of the 
1971 total value. Breakdown of mineral 
import values for the year shows 8.6 per- 
cent from chemicals, 5.8 percent from 
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from imported crude oil and semiprocessed 
oils. 


crude oil, 3.1 percent from refined petro- 
leum, 6.2 percent from iron and steel, 3.1 
percent from nonferrous metals, 3.6 per- 
cent from metal manufactures, and 1.9 
percent from fertilizers and pesticides. In 
terms of dollar values, imports of petro- 
leum amounted to about $114 million in 
1971 ($104 million in 1970) imports of 
chemicals $110 million, and imports of 
base metals $91 million. The nature of oil 
imports has changed owing to expansion 
of refining facilities. In 1970, one-half of 
the oil import value was in the crude 
form, and in 1971, about two-thirds. 


On June 9, 1971, the Director-General of 
the foreign trade department announced 
that new trade agreements had been 
signed with Bulgaria and the Soviet 
Union. As a result the Soviet Union will 
buy fluorite of specific quality from Thai- 
land on a government-to-government basis 
over a 5-year period in addition to provid- 
ing sea transportation. Bulgaria and Ro- 
mania agreed to buy produce. This gov- 
ernment-to-government transaction was a 
new approach for Thailand. 


The Thai Government had previously 
announced on March 12, 1971, (A-106) 
that effective January 1, 1970, the Brussels 
Tariff Nomenclature had been adopted 
and would replace the previously used 
Standard International Trade Classifica- 
tion. The Nov. 8, 1971 Airgram A-456 
shows both the, BTN and SITC for 
comparison.10 


5 Annual Economic Report 1971. Bank of Thai- 
land, pp. 44—45. 

? U.S. Embassy, Bangkok "Thailand. Industrial 
Outlook Report: Minerals, table 3, State Depart- 
ment Airgram A-108, Mar. 21, 1972. 

10 U.S. Embassy, Bangkok, Thailand. Petroleum, 
Foreign Trade in Refined Products, Thailand, 
TAA State Department Airgram A-456, Nov. 3, 
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Table 2.—Thailand: Exports and reexports of mineral commodities 


(Metric tons unless otherwise specified) 
Commodity 


METALS 
Aluminum metal including alloys: 

CTRDo o eol ee d ß ee Se 
FFC ³˙¹ꝛA ͥ ͥ ⁰6 ůw³. m ð vd 
Semimanufactureꝛꝛ nennen „„ 

Antimony, ore and concentrate. |... LLL LLL LLL LL LLL LL LL LLL LLL 222222222 2..2-.- 
Chromium, ehromité....2.o ᷑« ᷑˙ ? ddſſddddͥ y t aed c c i d 
Copper: 
Ore and concentrate. ...... 2 2 222 c LLL LL LLL «444 
Metal including alloys, scrap... .......-...... 2-2... 2222 l 2L L2 22222. eee 
Iron and steel: 
Ore and concentrate... 222222 LLL kk 
Metal: 
89 ³Ü—Üo² ⁰ ³ ſſſſkſ ³⁰³ü /- ³ꝛo-¹v di LA LU EC ipis 
Pig iron including cast iron 
Semi manufacture UU e7 Ue ꝛerderr „„ 
Lead: 


Magnesium metal including alloys, scra dd 
Manganese, ore and concentrate 
Tin metal including alloys, unwrought-.-----------------------------—- long tons 
Tungsten, ore and concentratt!tqekkkl 22222222.2.-2 
Zinc metal including alloys, semimanufactures. |... 22 22222 c LLL Lll LLL ll cs 
Zirconium, ore and concentrate 
Other, metallic ores and concentrates... .......... 2 2. LL cL LLL eee eee 
NONMETALS 
Cement. ß ße dpd LL tees 
Clays and products, Fuller’s earth, dinas, chamotte and other...................... 
Fertilizer materials, crude, phosphatie kk „„ 
ICU! ĩ ĩ˙”w ] f ces : y 


Precious and semiprecious stones, except diamond: 
F) ³⁰¹w-w ⁰⁰m 8 thousand carats. . 
Manufaeturéed. 2. los ocue ce ß v equ d 

Salt. ou Pe ea RO eS yſyſſſſ é A paa Ld 

Silver, metal including alloys. .................- 2-22. - 22 LL Lll 222222. troy ounces. . 

Stone, sand and gravel: 

Dimension stone, crude and partly worked, calcareous. ......................- 
Gravel and crushed rock... 2 2 2222222 222 „„ 
JJ ͥͥͥͥ ͥ‚¶ͥꝙꝙÄ AA ³ AAA ³ĩ ſ ⁰⁵⁵⁰⁵²m a nese ME 
Other: 
Minerals, crude, n.easaauanm wn üUö ö en 
Slag, dross and similar waste, not metal bearing: 
From iron and steel. manufacture 
Slag and asbh,Th68 / ð / ] ⁰⁰⁰¶d y d eade ae E 
MINERAL FUELS AND RELATED MATERIALS 

Petroleum refinery products: 

Gasoline, motor : thousand 42-gallon barrels. . 
U ð˙¾.. ⁰³⁰˙A ͥ ee d th K . c EL d 


NA Not available. 
1 Includes roasted iron pyrites. 
? Includes bunker. 


1969 


1,279 
95,491 
546 
157,962 
31,188 
88 
8,075 
123,931 


10 
164 


160,502 
2,478 


160 
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52, 335 


800 
11,584 
3,366 
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Table 3.—Thailand: Exports of selected mineral commodities, 1971 » 
(Metric tons unless otherwise specified) 


. Value 
Commodity Quantity (millions) 
METALS 
Antimony ore and metal.......... .--- 2 LL. LL LLL lc c LL222l2222.222222 4,612 $1.24 
777ÜÜ%’ ß ̃ ꝝĩ?ͤ n ð „ k cea y eee E 4, 500 
Lesd Ote. ↄĩð—.?.. ³⁰• . :omĩ,m ³] ⁰0m:d.t eee mv: oe ie Mi 5, 180 .59 
Manganese ore, all grades 8,279 .17 
CJ; ³·¹¹ſſ ͥ d LM LT long tons 21,358 75.07 
Tungsten concentratuk kk 4,384 15.26 
NONMETALS 
KIUOTSDHI- ß a ees ß La Me E 346 , 782 14.90 
GYDSUM oe ae d,, f y 20, 500 22 
7) ᷣ ͤͤõͤͥy0˙ÄV⅛ . ⅛ K ⁰yßßdd wr OK ONS TU RON RTS 136,561 68 
Cement. cubus een AR ͥ ͥ ͥ ꝙꝓũuꝑſßßd pem ee E Em EE 257 , 809 6.05 
OU PEN PEOR ETT 8 37, 700 
P ↄUU reas ⁰˙m 5¼mggf k LM 8 4,400 12 


P Preliminary. 
1 9 months only. 


Source: U.S. Embassy, Bangkok, Thailand. Industrial Outlook Report: Minerals. State Department Airgram, 
A-138, Apr. 1, 1971, pp. 1-5, Airgram A-108, Mar. 21, 1972. 


Table 4.—Thailand: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 
METALS 
Aluminum: 
Bauxite and concentratãkk-d „„ 8,981 2,992 
Metal including alloys: 
l2. D ———— —— 59 1,081 
]]]))½/½!½!.!!!!.k.üũ DU E y A. am Ue E E 5,986 ^ 
Semimanufsetufess ⅛ ⅛ ] ) 4, 476 4,581 
Antimony: 
Ore and nente e cERendnei esse ke 13 2 
Metal, including alloys, all form 13 14 
Arsenic trioxide, pentoxide, and acids NA 109 
Chromité: e oo ß e MEM n Pre MO SLM LM E NA 20 
Cobalt oxides and hydroxides............. 2222222222 2c c LLL LLL LL LL LLL l2 22222. NA 105 
Copper: 

// cure ee ex lieu D c Dea w. eue ð 8 NA 12 
Copper 0hôõÄÿ§—29oé ⅛ «ãy Los ͥyyd y EE 58 50 
Metal, including alloys: 

HJ) ³·W¹ä . A ³ ⁰¹ ik ³ꝛW0 1 y 56 133 
PP; ],» ³˙¾ðW. ³ w ⁰⁰ddv wm y onde ek 487 10 
Master õ§ĩ§ĩʃ12E erster d ed hye lc NA 94 
Semimanufacture s 4, 336 4, 255 
Gold metal, unworked or partly worked troy ounces.. NA 146, 223 
Iron and steel: 
Ore and concentralagdagdgdgdd LLL c2 s22c22222222222222222c222c ce 197 244 
Metal: 
99))ͤĩͤĩõĩÜ5?5?? Z. 129,195 168, 996 
Pig iron, ferroalloys, and similar materials 4,711 4,941 
Sponge iron, powder, and shot NA 1,329 
Steel, primary form 9,478 7,263 
Semimanufacture s 616,705 501, 230 
Ä ˙AiUUiwuw.ww ß A eee NA 171 
Lead: 
ß a ee a tn Be tye eet UN I 449 628 
Metal including alloys: . 
SOPHD. uz uu dd D da e ir ea ee ui e 108 87 
J ne ss ee te c E y 8 2,801 2,770 
Semimanufsetureeeeeeeeeeeeeeeteet ae uu Euccuwiüaaeue 291 218 
Magnesium metal including alloys: 
))))!» aed lam d uL tU S hr hg a y Meet ÉL hats 108 87 
Ünwroughi ⁵²ꝗ «7⅛ꝛ h;; ð mm.: dd cL LA d se 2,801 2,770 
Manganese: 
Ore and concentrate 256 870 
Ordes ee ee a es oe Sens ee x 638 
DE OUI ac a ise i es ee E eps 76-pound flasks.. 6,989 128 
Molybdenum metal including alloys, all forrmſznnn n NA 5 
Nickel: 
Ore and concentrate. |... 222222 LLL LLL „„ z 2 
Matte, speiss, and similar materials... ..... „„ eee 8 2 
Metal, including alloys: 
ü / een RM LM LS ie Lee 8 2 1 
PP o·PIVS⁵⁶ſſ ³ ee yt ee oe EL etm 6 
Semimanufacturgtnn n ꝑ Uꝑ zw „„ 274 540 


See footnotes at end of table. 
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Table 4.—Thailand: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1969 1970 
METALS—Continued 
Platinum-group metals: 
re and concentrate.........-...-..--...........-...--------- troy ounces. . 4.726 778,047 
d Metals including alloys, all forms....... P n 222 -2l 22 2l eee do. 98,156 
ilver: 
Waste and sweepinggngngn ggg eee do.... 4,972 a2 
m Metal including alloyꝶs ss do.... 27,392 16,590 
in: 
e d RR long tons x 8 
Unwrought and semimanufactures______........__...--.-------------- do.... 11 2 
Titanium: 
Ore and: eines ðᷣ quede atc 108 148 
J)) hee TO RU RN HS 222 
Tungsten metal including alloys, all form ll. a 5 
inc: 
Ore ff)) ˙ð¹ðÄð¹ ⁰v- a ee eie LL LU me 
%/«ͤ ³Wꝛ.. ]ð]ð« Audi ⁰ꝗyßydddddſſſ y y 902 1,331 
Metal including alloys: 
JJdà , ³o¹¹¹qqꝶ⸗æ 6e AA dd P 1,048 870 
Fh 2222-2 22024 9. ͥ ß gi LEM AE a 20 
Hnwrouglht:.... ie EEE 18,071 16,361 
Semimanufactures___._____._-_-_-___-__---_-- eee „911 12,308 
Zirconium, ore and concentratt᷑ttgde„d̃ʒd̃ Lll eee " 102 
Other: 
Ore and concentrate of base metals, n.e.r- ) „ 575 892 
Ash and residue containing nonferrous metals 78 
Oxides, hydroxides, and peroxides of metals, n. e. EM 64 
Metals including alloys, all forms: 
Alkali, alkaline earth and rare-earth metals E 7 
Prophet ˙—ꝶZvtx h us = 16 
NONMET ALS 
Abrasives, natural, n.e.s.: 
Pumice, emery, natural corundum, eteůdwůemꝛew— I 1,259 1,717 
Dust and powder of precious and semiprecious stones x 57 
Grinding and polishing wheels and stones 638 1,179 
ASDOALOR. o clu euo eee eee mm ³ĩ³W6¹—ös.s. ðͤ wr 24, 504 21,271 
Barite and witherite.... 2.2 2 22 L LLL eee eee 18 84 
Bromine: 
Elemental ˙”U ...... —— —— —— 11 "E 
eb! ³ð ſͥ ͥ⁰⁰ ⁰ꝙ⁰ydp ͥ ⁰⁰dãddddd y eue 118 z 
CGMGN Gre es See ³ ͥ Add Aaadadddddddddſ 6 mec 39, 768 21,295 
Chalk MDC rt 52 
Clays and products: 
Crude, n. e. s.: 
Fuller's earth, dinas, and chamotte. ...... 2222-222 LL eee ee E 1,715 
KB80ln.. - --————uc2t c. Se ee ³o WW ea Lil 7,485 6, 026 
Andalusite, kyanite, and sillimanile—1lkk 693 e 
Products: 
Refractory (including nonclay bricks) ..................................- 18,906 8,782 
Nerernetaſa‚a‚a‚a‚‚l = dui S apeeim cra e E ad Ue r 21,380 13,042 
Cryolite and chill 10 
Diamond: 
Gem, not set or StruUng--------------------------------------------- carats.. 33,567 10,741 
Industrial. oeaan aana deci i domm 8 do.... 10,105 88,093 
Diatomite and other infusorial earths. ...._.._-._.-_--------_-------------------- 123 47 
Feldspar, leucite, nepheline, and nepheline syeniteü—— 762 1,455 
Fertilizer materials: 
Crude and manufactured: 
Nitrogenous- -~_---.------------------------------------------------- 25,78 11,812 
Phosphatie. 2c ß e eee DE Ferre 125, 754 6,351 
JCJJJJJ%%ô½).........;ö;. ³ y MT ger Sai Me tad Me eo Sd 2,950 3, 760 
/ eee ees eal eee ene ß OON AE 111,346 227, 692 
1J1777J7J/§öÜͤ y :.. K ecco cle Ld 91 
P MEME RSS ˙qꝓ＋ꝓꝓqrryrrr / d OI: i: 35 
Graphite, natural DT ————————————————— Rá— 1,006 774 
Gypsum, anhydrite, and plasters. __........------------------------------------ 214 647 
%%%§;é ot ee ͥſdd yd d t M eee E: 3 xz 
IO DT ENERO Ce dO Mer CRI IPTE pc UTENTE 199 429 
JJ oo. ie ouv soda LM et LL LL M LI 8 368 339 
JJJüũũũũũſ0 ⁵ðVͥ„//ͥ y 88 38 10 
Pigments, mineral including processed iron oxides 11 783 
Precious and semiprecious stone, except diamond thousand carats.. 37,318 29,471 
Pyrite (gross h ³ð AAA. y aae et es 120 
Sd xs. sce INEPT el Mee v uL M LI LE ͥð⁰æ n y a 213 120 
Sodium and potassium compounds, n.e.s__....--.------------------------------- Ls 5,645 


Stone, sand and gravel: 
Dimension stone: 
Crude: 
Calcareous (marble)._........-.......-~-..------.-.------.-------- 
Slate 


See footnotes at end of table. 
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Table 4.—Thailand: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 
NONMETALS—Continued 
Stone, sand and gravel—Continued 
Dimension stone—Continued 
Worked: 
Calcareous he,, S RES dd Ec 1,108 
rie CCP KCN 8 1,162 65 
Paving and flagstonennnnd d 18 
GG’§?Wð’³ eo mm m m dd AS reed du ent 345 
Dolomite, chiefly refractory grade 4 1 
Gravel and edel dae asc 540 5,542 
Limestone (except dimension)... ......... 22 2L L2 L2 LLL 22222 L 2222222222222 376 147 
Quartz and quartziteGkkGkGeekae2eae.e LLL L2 l22l2222-2l222-222.2.- 1,932 1,274 
Sand excluding metal bearing. ________________ 2-2 LLL eee 265 191 
Sulfur: 
Elemental: 
Other than eolloldal. ß ee ecu ELS aU. 12,029 28 , 470 
h a BN a uM ee y MRE oe at aa la „392 
r ß ße n Cu M LE A = 15 
CJ ͥ ͥ½] Ü˙ſẽ⅜ſcſ] ⁰ a 7 ma ĩð A eR va tre a nee ROE 92 2 
% ↄ ⁰⁵ꝰ”ͥ́. 2, 727 3, 196 
Other nonmetals, n. e. s.: 
JU etc tonc uM e M ⁵ ͤ᷑.ʒñ ͥ ͥ RIO ⁰ ¹·---wwwA m ²¾w· b lr 572 NA 
Slag, dross, and similar waste, not metal bearing 742 1, 898 
Oxides and hydroxides of magnesium, strontium, and bariummm e 41 
Building materials of asphalt, asbestos and fiber, cement and unfired nonmetals, 
CCC õõͤõͤõ]%%%%%%%0%0Vhõ dddddddddddddddd yd km y 3,787 NA 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural__________...._.--___-.__ ~~ ~~ eee eee 20 29 
Carbon black... 222 5-5 ee ee d x ae 5,079 6,801 
Coal, all grades, including briquets. ....... sss 163 28 
Coke and semicoke- .......... „„ 10,188 9,788 
GGG 00—äTñͥ ff m 
Petroleum: 
Crude and partly refined: 
“lh... tL A LR D DE ret thousand 42-gallon barrels.. 18,160 17,223 
Fr ³o¹-qqæ ee eee do a 24,080 
Refinery products: 
Gasoline, aviation... 222222222 L2 LLL eee eee eee do.... 7 
Gasoline, ohr eee eae emos eueecss E uda do.... 1,218 1,320 
PP ð q ee LU dydſ A m Lt SU eS ud do.... 19 337 
%% ⁵˙²”[ĩ rjr̃²¾i7s:ô 0 wr ete IM 8 do 401 453 
Distillate h ð hd ⁰⁰y do 7,496 6,254 
r ð K O- 1,473 882 
F ³o˙ſſſ sue bct Mei ALD a 8 do.... 703 755 
Mineral jelly and wan nun) do.... 48 50 
Other: 
Nonlubricating oils, n.e.s______________-_-_-_--_--_----_----- do.... xu 148 
Liquefied petroleum gas do.... 59 2 
Pitch and pitch ok „„ do 2 
Bitumen and d eee 8 do 379 5 
Bituminous mixtures, n. es do 10 
e e . REESE do 325 
Mineral tar and other coal-, petroleum, or gas- derived crude chemicals "^ 1,816 
r Revised. NA Not available. 


COMMODITY REVIEW 


METALS 


Antimony.—Antimony ore production 
decreased about 2.7 percent, dropping to 
5,397 metric tons in 1971. Antimony ex- 
ports of 4,612 tons were about the same as 
that of 1970; however, value of exports 
dropped drastically from 55.36 million in 
1970 to $1.24 million in 1971. Because 
sharp price changes are characteristic of 
antimony, miners hesitate to modernize 
and enlarge production facilities. 

Chromite.—Production of 1,000 tons of 


chromite ore was reported for 1971. This 
is the first chromite production reported 


since 1967. 


Copper.—After more than 2 years of ef- 
fort and expense, the Hawaii-based Dil- 
lingham Corp. and Signal Oil Co. aban- 
doned plans for a copper mining and 
smelting project in Loei Province in north- 
ern Thailand. The failure of their Thai 
partner to raise the necessary capital and 
the Thai Government’s regulations requir- 
ing majority Thai ownership of mining 
operations north of the 11th parallel prob- 
ably contributed to the abandonment of 
the project. 

Iron Ore.—The 1971 production of iron 
ore exceeded 1970 production by 17,000 
tons a 75 percent increase. Iron ore occurs 
in many areas, and recently new deposits 
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were reportedly discovered in Petchabun 
Province. The May 1972 investor 11 re- 
ports Thailand's known iron ore reserves 
to be 85 million tons, of which 35 million 
tons are controlled by Siam Cement Co., 
Ltd., and 50 million by the Thailand Steel 
Co., Ltd. 

Iron and Steel.—Steel ingot production 
in Thailand totaled about 120,000 tons in 
1971; the country’s plant capacity is 
326,000 tons.12 Steel facilities were ex- 
panded considerably in 1970 and 1971, and 
by the end of 1971, 11 steelmakers were 
operating but well below capacity. Thai- 
land's steel industry, headed by G. S. Steel 
Co. Ltd., and Siam Iron and Steel Co., 
Ltd., depends mainly on imported metal 
scrap and semimanufactures for raw mate- 
rials. 


In late 1971 Thai Metallurgical Indus- 
tries Co., Ltd., of Bangkok received prelim- 
inary approval from the Board of 
Investment of Thailand to construct an in- 
tegrated iron and steel plant. According to 
the firm's plans, the proposed mill could 
eventually involve an investment of over 
$500 million. Development will be in five 
stages, starting in 1976 and running 
through 1985. The plans call for an an- 
nual capacity of 500,000 tons of cold-rolled 
steel, an associated hot-rolled-steel mill, 
and a 1-million-ton blast furnace.13 


The optimistic plans for expanding the 
steel industry are not supported by many 
local bankers and economists. These oppos- 
ing factions claim that steel consumption 
does not warrant this importance, that the 
local tax structure is a deterrent, and that 
further expansion is not warranted until 
the export market can absorb the overca- 
pacity. 

Lead and Zinc.—Lead ore production in- 
creased about 45 percent, rising to 5,525 
metric tons in 1971. The Kanchanaburi 
lead district in northwestern Thailand con- 
tinued to be the main lead producing 
area. Production is expected to continue at 
approximately the same rate in 1972. 

No production of zinc concentrate or ore 
was reported for 1970 or 1971. In 1970, 
Thailand imported 30,370 tons of zinc 
oxide, zinc metal alloys in scrap, un- 
wrought zinc, and zinc semimanufactures. 
A growing domestic market exists in Thai- 
land for such products. 

The large zinc deposit in the Mae Sod 
district of northwest Thailand is a some- 
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what recent discovery. In September 1971, 
the deposit was reported to contain 3 mil- 
lion tons of ore with an average zinc con- 
tent of 35 percent. The principle mineral 
is smithsonite.14 


The concession area in Mae Sod, which 
was held briefly by the National Lead Co., 
was leased by the Thai Government to 
Thai Zinc Ltd. in December 1971. Three 
U.S. firms, Atlantic Oil Corp., Basic Earth 
Science Systems Inc. and Susa Corp., will 
back Thai Zinc in a proposed $20 million 
mining and smelting project. An Austra- 
lian firm, Davy-Ashmore Pty., Ltd. will 
design and build a 50,000-ton-per-year zinc 
smelter. Output will go mostly to Japan.15 
No zinc production is anticipated for 1972, 
but good access roads exist in the area, 
which may facilitate exploration and de- 
velopment and result in some zinc produc- 
tion in 1973. 


Manganese.—Production of both metal- 
lurgical- and battery-grade manganese ores 
continued their downward trends. 
Metallurgical manganese output dropped 
from 17,391 tons in 1970 to 8,885 tons in 
1971, and battery manganese, from 6,474 
tons to 5,097 tons. The export market for 
manganese continued strong, increasing 
about 5.3 percent, from 7,068 tons in 1970 
to 8,279 tons in 1971. Most of the exported 
manganese goes to Japan. There is a local 
demand for battery-grade ores containing 
75 percent manganese dioxide. 


Manganese mining methods and equip- 
ment in Lamphum Province were similar 
to fluorspar operations in the same area. 
Thai Rocks and Minerals Ltd. produced a 
battery-grade product from ores ranging in 
grade between 40 and 80 percent pyrolu- 
site. By blending, a shipping-grade product 
analyzing 75 percent MnOz was obtained, 
which yielded a return of $75 per ton 
fo.b. Bangkok at yearend 1971. The ore 
was broken with pavement  breakers, 
trucked to the sorting area, washed in con- 
crete mixers for 10 to 12 minutes to re- 


11 Investor (Siam Publications Ltd., Bangkok). 
Hard Times for Thai Steel. V. 4, No. 5, May 
1972, pp. 285-288. 

1? Work cited in footnote 11. 

13 U.S. Bureau of Mines. Thailand. Mineral 
Trade Notes, v. 69, No. 1, January 1972, pp. 

8 


14 World Mining. Asia—Thailand. V. 7, No. 10, 
September 1971, p. 67. 

lô Engineering and Mining Journal. Thailand, 
New Briefs, May 1972. V. 173, No. 5, p. 124. 
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move earth, and then dried in the open 
air. The dried material was screen-sized by 
hand and by jig, and the fines were 
washed in a sluice. 

Tin.—Thailand's tin output, third in 
the world, showed little change from that 
of 1970. The 21,346 long tons of mine tin 
produced was about a ninth of the world 
total. Export controls by the International 
Tin Council were dropped in 1970, but tin 
exports from Thailand (about 21,358 tons 
in 1971) remained at the same level as in 
1970 (21,502 tons). A drop in the world 
market price for tin metal contributed to 
the decline in export receipts from $77.8 
million in 1970 to $75 million in 1971. 

The tin-mining industry was expected to 
undergo a major technological transforma- 
tion over the next few years, but produc- 
tion was not expected to drop drastically. 
The fourth International Tin Agreement 
went into effect in July 1971, and Thai- 
land fully supports the agreement. 


Thailand has produced and exported tin 
from the area around Phuket Island for 
more than 1,000 years. There were over 
400 tin mines on Phuket, the only island 
Province of Thailand. These mines were 
gradually being worked out, although mi- 
ners found it profitable to rework old tail- 
ings, some of which were being washed for 
the fourth or fifth time. New deposits for 
onshore mining were mostly found in 
mainland Provinces, where another 200 
mines and mining companies were 
located. The main interest in 1971, 
however, was in offshore tin mining with 
floating dredges. A number of interna- 
tional companies obtained offshore conces- 
sions, both in the sea around Phuket and 
off the mainland Provinces of Ranong and 
Phangnga, and exploration was being ac- 
tively pursued. 


The largest U.S. firm with interests in 
Thai tin is Union Carbide Corp., which 
operated in the Phuket area through two 
subsidiaries, "Thailand Exploration and 
Mining Co. Ltd. Temco, and Thailand 
Smelting and Refining Co. Ltd. (Thais- 
arco). The latter company, in partnership 
with N.V. Billiton Maatschappij of the 
Netherlands, operated the only tin smelter 
in Thailand, which was the fourth largest 
in the world. Under the terms of the 
Thaisarco monopoly, all the tin mined in 
Thailand was to be refined at the Phuket 
smelter where cash was to be paid on de- 
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livery of the ore or within 2 weeks of de- 
livery. This arrangement gave the seller 
some advantage in the fluctuating world 
market. The smelter could produce about 
100 tons of tin metal per day, but ore de- 
liveries in mid-1971 permitted an output 
of only 60 to 70 tons per day. 


The Temco II dredge, claimed to be the 
largest cutter suction tin dredge ever built, 
arrived in Thailand near Phuket in prepa- 
ration for the start of offshore dredging 
before the end of 1971. The dredge will 
operate 24 hours per day with a constant 
on-board crew of 74 men to handle 5 mil- 
lion cubic yards per year. 


Efforts to achieve better coordination 
among the various Thai Government agen- 
cies concerned with the tin-mining indus- 
try were made during the year. A new or- 
ganization known as the Committee of 
Mining Industry Development was formed 
to foster the sort of coordination within 
industry which has heretofore been lacking 
and to promote the progress of the indus- 
try to achieve its full export potential. 

The United States remains the largest 
customer for Thai tin. In 1971, out of the 
21,358 tons of tin metal exported 15,208 
tons went to the United States, 5,524 tons 
went to the Netherlands, and 612 tons went 
to Japan.!6 

Tungsten.—Production of tungsten (wol- 
fram) concentrates (65 percent WOg) in- 
creased threefold, from 400 tons in 1960 to 
about 1,400 tons in 1970, and then more 
than tripled again in 1971 to 4,864 tons. 
New road construction in 1971 in north- 
western Thailand near the Burma border 
wil be of further help to the tungsten 
miners. 


In 1971, Thailand exported 1,470 tons of 
contained tungsten, including 560 tons to 
West Germany, 267 tons to the United 
Kingdom, 173 tons to the Netherlands, and 
142 tons to Japan. 


Tungsten ore was mined directly at 10 
different mines and was a byproduct of 
many tin-tungsten operations located in 16 
Thai Provinces. Most of the production 
came from the Kanchanaburi district in 
northwestern Thailand. The Nakhon Si 
Thammarat district in the southern penin- 
sula ranked next. 


16 U.S. Embassy, Bangkok, Thailand. Sales of 
Thai Fluorite and Tin. State Department Air- 
gram A-170, May 9, 1972. 
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The recent discovery of two new deposits 
contributed significantly to Thailand’s sud- 
den rise to about seventh position among 
world tungsten producers. These deposits, 
located in the southern Thai peninsula, 
were reported to be quite extensive and to 
be already allowing many little operators 
to gouge out a living by open pit mining. 
The subsurface potential at the Khao Soon 
deposit is unknown, but the grade and oc- 
currence indicate that a large deposit may 
have been uncovered. The other new de- 
posit, which appeared to have a good po- 
tential, was located to the west of the 
Khao Soon deposit and in the center of 
the Isthmus of Kra. 


NONMETALS 


Barite.—Barite production in 1971 in- 
creased more than threefold over that of 
1970. Demand was stimulated by the oil 
drilling boom in the Southeast Asia area. 
Most of the barite was shipped to IMC 
Drilling Mud Inc. in Singapore for grind- 
ing to make drilling mud. In 1970 it was 
reported that construction had started by 
the Barite Thailand Co, Ltd., on the 
country's first barite-procesing plant in 
the Province of Songkhla. Thailand's 
major barite deposits are also located in 
the southern Province of Songkhla near 
Malaysia. 

Dresser International was in the process 
of developing a new mine near Tha Sala 
on the eastern coast of the southern penin- 
sula, with the intention of shipping the 
barite to a grinding plant near 
Singapore. The oil drilling boom men- 
tioned above is expected to continue, and 
Thailand's barite output might well in- 
crease further if additional reserves are un- 
covered. 


Thailand exported 37,700 tons of barite, 
60 percent of the total 1971 production. 

Cement and Marl—In Thailand port- 
land cement is made from a mixture of 
limestone and marl which is rich in cal- 
cite, clay, and silica. The mixture of spe- 
cific proportions is ground, burned, and 
clinkered. In 1971 about 490,000 tons of 
marl was mined for the cement industry in 
Thailand. Cement production increased 
about 12 percent to 2.8 million tons in 
1971. Domestic sales increased about 5 per- 
cent in 1971. A significant growth occurred 
in export sales, which increased 77 percent. 
The average price of cement rose from 
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$21.25 per ton in 1970 to $22.14 per ton in 
1971. 

In May 1971 Jalaprathan Cement Co. 
Ltd., in which Kaiser Cement & Gypsum 
Corp. had a 35 percent interest, started op- 
eration of its 530,000-ton annual capacity 
Cha-Am plant located south of Bangkok 
near Petchaburi. The company’s plant at 
Takli has an annual capacity of 475,000 
tons. In December 1971 Siam Cement Co. 
Ltd., the country’s largest cement producer, 
shipped cement from its new plant at 
Kaeng Khoi, 129 kilometers north of Bang- 
kok. This fully computerized plant with 
an annual capacity of 750,000 tons brought 
the company’s total capacity to nearly 3 
million tons per year. Siam Cement Co. 
started production of white cement at its 
Bangsue plant (on the outskirts of Bang- 
kok) with a daily capacity of 75 tons. The 
only other white cement producer was 
Universal White Cement Co. Ltd., which 
Started production in 1970 from its 32,000 
ton per year plant in Saraburi. 

The three new installations mentioned 
(Kaeng Khoi, Cha-Am, and Saraburi) were 
expected to create a surplus in the domes- 
tic market for at least the next 2 years. 
When the new plants were planned in 
1967 and 1968, the demand for cement was 
high as the result of military purchases by 
the United States and a general upsurge in 
construction throughout the country. At 
that time, the growth of the market dur- 
ing the 1970’s was forecast at 20 percent 
per year. Instead, U.S. purchases declined 
and the construction industry has been de- 
pressed, so that demand has grown by only 
5 or 6 percent annually over the past 4 
years. The producers expected the market 
to improve; however, in the meantime, 
they were making plans to export as much 
of their surplus as possible to other coun- 
tries in the area.18 

Fluorspar.—In 1971 fluorspar or fluorite 
production rose by some 34 percent to 
427,298 tons, but prices, which depend 
heavily on Japanese demand, fell sharply 
in the second half of the year. Large sur- 
pluses accumulated and production had to 
be cut back at yearend. It was thought 
that the Soviets would remedy the situa- 
tion with purchases of 100,000 tons or 


cay ning Engineering. Thailand. January 1972, 


p. 34. 

18 U.S. Embassy, Bangkok, Thailand. Thailand's 
Production and Sales of Cement in 1971. State 
Department Airgram A-62, Feb. 15, 1972, pp. 
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more, but they bought only 43,000 tons. 
The price of metallurgical-grade fluorite 
fell from $47 per ton in May to $35 per 
ton in December. The Government and 
the Thai Fluorite Miners’ Association tried 
to halt the price decline by organizing a 
fluorite marketing cooperative for all sell- 
ers, but failed because most of the miners 
were too deeply committed to long-term 
sales contracts to participate. 

Improvement in Thailand’s fluorspar 
trade may come instead from the produc- 
tion side. Until now Thailand has ex- 
ported only raw ore. Last year the Govern- 
ment awarded special promotional 
incentives to projects that will become 
Thailand’s first two fluorite-beneficiating 
plants. One, a Thai venture to be built by 
Universal Mining Co., will operate a Brit- 
ish-equipped plant to produce refined me- 
tallurgical ore. The second, Thai Fluorite 
Processing Co., Ltd., owned 40 percent by 
Kaiser Cement Co. and 60 percent by Thai 
partners, was building a froth flotation 
plant. The $1.2 million worth of flotation 
equipment was supplied by the Joy Manu- 
facturing Co. The plant, located in Petcha- 
buri Province, was scheduled for comple- 
tion by July 1972. This will be the first 
plant in Southeast Asia to produce acid- 
grade fluorite.1? 

Although prices were down in 1971, 
total fluorspar exports increased slightly, as 
shown in table 5. 


Table 5.—Fluorite: Exports by country 
of destination 1 


(Metric tons) 
Destination 1970 1971 
Australian 40 125 
Hong Kong 200 10 
ill.. ĩð K eue 2,22 9 
Japan 291,694 297,897 
Malaysia 7 700 
Netherlands. 19, 806 1,430 
Philippines p 260 
Singapore 480 a 
Taiwan- AAA le 1,980 2,400 
U.S Ss Renee kk 22 ,520 42,971 
United States "m 
West Germany 900 E 
T'otal.. cellar 840,599 846,782 


t U.S. Embassy, Bangkok, Thailand. Sales of Thai 
Fluorite and Tin. State Department Airgram A-170, 
May 9, 1972. 


Fluorspar mining has in recent years be- 
come an important extractive industry in 
Thailand. Production of the mineral, en- 
couraged by export prospects, showed a 
market increase over the past few years. 
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Most of Thailand’s known fluorspar depos- 
its are located in the northern and central 
regions. In 1971 there were about 70 oper- 
ating mines in Lamphun, Lampang, 
Chiang Mai, Mae Hong Son, Tak and 
Phrae Provinces in the north; Ratchaburi, 
Petchaburi, and Kanchanaburi Provinces 
in the central region; and Surat Thani 
Province in the south. The most produc- 
tive mines, however, were in the northern 
Provinces, which contribute between 80 
and 95 percent of the total fluorite output. 
Of the 17 Thai companies engaged in 
fluorspar mining, the five largest compa- 
nies accounted for 65 percent of the pro- 
duction. There has been no large-scale sys- 
tematic fluorspar prospecting program in 
Thailand, and no one really knows the ex- 
tent of the reserves. A conservative esti- 
mate of 5 to 10 million tons has been re- 
ported. 

So far, almost the entire output of Thai 
fluorspar has been of metallurgical grade. 
The miners try to keep the CaF, content 
at 80 percent for the foreign market, but 
find it difficult to maintain this grade with 
their crude sorting methods. However, the 
future foreign market for fluorspar should 
improve with the establishment of the two 
concentrating plants mentioned previously. 

It was expected that the Thai industry’s 
production, quality control, and transpor- 
tation problems would be overcome by the 
Thai Government's new policy of releasing 
more areas for mining and of improving 
the roads in the mining districts, and by 
the Thai industry's action to build a heavy 
media and a froth flotation plant. 

The Japanese market has been the big 
outlet for most of Thailand’s fluorspar, 
and in 1971, 86 percent of Thailand's ex- 
ports went to Japan. In recent years the 
Thai have made a concerted effort to de- 
velop new markets with some success. It is 
quite possible that Australia, Malaysia, the 
Philippines, Taiwan, and the Soviet Union 
will expand their purchases in the near 
future. Continued growth is anticipated for 
the fluorspar mining industry depending 
on future demand, but the growth rate 
may not be as high as it was in the past 
10 years. 

Gypsum.—Gypsum production paralleled 
the building boom in Thailand and in- 
creased about 17 percent in 1971, reaching 


19 U.S. Embassy, Bangkok, Thailand. Minerals. 


oat Department, Airgram A-108, Mar. 21, 1972, 
p. 2. 
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167,903 tons. Gypsum exports dropped 
sharply in 1971, to meet the needs of the 
domestic market. Thailand’s gypsum pro- 
ducers predicted that both domestic and 
foreign demand would increase steadily in 
the near future. Gypsum resources in 
Thailand are extensive and would not be 
a limiting growth factor. 

Salt.—Salt production has been fairly 
steady since 1968, ranging between 150,000 
and 200,000 tons per year. With a buildup 
of the petrochemical and other chemical 
industries in Thailand, a steady increase in 
demand was anticipated. According to a 
notice in the Bangkok Post large rock salt 
deposits with sufficient reserves for possibly 
200 years were discovered in the northeast- 
ern Province of Chaiyabhum. The exploit- 
ability of these deposits was confirmed in 
1971 by an investigating team of Romani- 
ans accompanied by officials of the Thai 
Mineral Resources Department. 


MINERAL FUELS 


Coal.—Lignite.—Production of lignite in- 
creased more than 11 percent, to 445,000 
tons in 1971. One of the two existing 
mines (Krabi) provided cheap fuel to a 
60,000-kilowatt powerplant on the southern 
peninsula. The other mine (Mae Moh) in 
the north supported both a powerplant 
and a fertilizer plant, and also produced 
about 700,000 tons of wood charcoal an- 
nually for ironmaking. Both of the lig- 
nite-fired powerplants were under the con- 
trol of EGAT. 

Petroleum.—More than 99 percent of 
Thailand's oil requirements have been met 
by imports. Production of natural crude 
oil by the Defense Energy Department 
(DED), at Fang field in northern Thai- 
land was only 64,000 barrels in 1971, and 
domestic shale oil was still considered too 
expensive to develop. However, a great 
push has recently been made in oil explo- 
ration, particularly offshore by  interna- 
tional oil companies. 


Both crude and refined petroleum were 
imported, and the pattern has been chang- 
ing. Combined imports were valued at ap- 
proximately $104 million in 1970 and $114 
million in 1971. In 1970 crude imports 
(including partly refined oil) amounted to 
41.3 million barrels and refined products, 
to 10 million barrels roughly. In 1971 
crude oil imports jumped to 31 million 
barrels, and refined oil imports declined to 
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6.6 million barrels. 20 The changeover from 
importing less refined oil to importing 
more crude oil simply reflects Thailand's 
efforts to expand refinery capacity and cut 
down on foreign exchange needs. 

In April 1972 Thailand had the follow- 
ing refineries and capacities The Fang oil 
refinery in northeastern Thailand owned 
and operated by the DED and capable of 
refining 1,000 barrels per day; the Bangkok 
oil refinery, owned by DED and under 
lease to Summit Industrial Corp., capable 
of refining 65,000 barrels per day; the 
TORC refinery, owned and operated by 
the Thai Oil Refinery Company Ltd. 
(TORO), capable of refining 65,000 barrels 
per day; and the Esso petroleum refinery, 
owned and operated by Esso Standard 
Thailand Ltd., capable of refining 35,000 
barrels per day. The Esso refinery is pre- 
dominantly an asphalt plant. Altogether 
the petroleum industry had a refining ca- 
pacity of 166,000 barrels per day in early 
1972.21 

Ministerial regulations necessary to im- 
plement the new Petroleum Act and Petro- 
leum Income Tax Act, which became 
effective in April 1971, were issued. The 
regulations set forth and make official the 
rules and conditions under which oil com- 
panies will be required to operate. The 
regulations also outline the procedures to 
be followed in applying for petroleum ex- 
ploration and operation concessions—a nec- 
essary preliminary to the Government's in- 
vitation for additional applications which 
was announced September 13, 1971.22 

On October 26, 1971, some 20 companies 
submitted bids for eight exploration and 
operation concessions offshore in the Gulf 
of Thailand and in the Andaman Sea and 
onshore in northwest "Thailand. All seven 
offshore blocks and the one onshore block 
were awarded to U.S. companies. The deci- 
sion as to who will be awarded the two re- 
maining offshore blocks in the Andaman 
Sea was still under consideration at year- 
end. The following companies were 
awarded leases at the October 26 bidding: 
Triton Oil and Gas Corp. — Blocks 18 and 
19 in the Gulf of Thailand, and blocks 


20 U.S. Embassy, Bangkok, Thailand. Petroleum, 
Foreign Trade. State Department, Airgram 
A-198, June 6, 1972, pp. 1-3. 

21 U.S. Embassy, Bangkok, Thailand. Bangkok 
Oil Refinery Inaugurates New Plant. State De- 
partment Airgram A-154, May 1, 1972, pp. 1-4. 

22 U.S. Embassy, Bangkok, Thailand. Petroleum 
Thai Government. State Department Airgram 
A- 396, Sept. 23, 1971, pp. 1-4 
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W-5 and W-6 in the Andaman Sea; 
Amoco Thailand Co.—Block W-2 in the 
Andaman Sea; Pan Ocean Oil Co.—Block 
W-4 in the Andaman Sea; Meridian Oil 
Co.—the Baen Kaong onshore area of 
Ubon Ratchanti Province. 

Union Oil, Continental Oil Co., British 
Petroleum Co., Ltd., and Tenneco Oil Inc. 
held leases on Thailand oil blocks that 
were obtained from previous applications 
but were required to go through the for- 
mality of reapplying in order to comply to 
the new Petroleum Act.23 

In 1971 wildcat oil drilling commenced 
in earnest on a few onshore and offshore 
tracts. In June 1971 Continental Oil Co. 
spudded in a test well in the southern 
Gulf of Thailand about 130 kilometers east 
of Phangan Island. On September 23, 1971, 
the well was bottomed at 9,629 feet and 
abandoned as a no-show test. 

On November 13, 1971, Union Oil com- 
menced drilling its first exploratory well in 
northeastern Thailand; by December 30, the 
well had reached a depth of around 5,600 
feet.24 After reaching a depth of 11,000 
feet in May 1972, Union Oil abandoned 
this test well, which was declared a no- 
show test, Union Oil moved the drill rig 
out of the area, and commenced seismic 
work at another onshore area. They also 
reported plans to drill on their offshore 
concession in the Gulf of Thailand before 
the end of 1972. 

Availability of drilling rigs appeared to 
be the main holdup in drilling in the 
Gulf of Thailand. A shortage of drilling 
rigs and supplies of pipe may become even 
more critical when exploration commences 
around Cambodia and Vietnam. 

Expansion of the petrochemical industry 
in Thailand was being pushed by the 
Thai Government. They envisage a chemi- 
cal complex of upstream and downstream 
plants to be located close to each other in 
Chon Buri Province near existing oil refin- 
eries. A saving to Thailand of some $45 to 
$60 million annually in imports was esti- 
mated once the plants are in operation. 
On July 23, 1971, the Thai Government 
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and Thai Petrochemical Co., Ltd., repre- 
senting the Royal Dutch Group, signed a 
joint venture agreement which provides for 
the establishment of a $185 million up- 
stream petrochemical plant. Discussions 
were held between the Thai Government 
and Japanese interests with regard to 
building downstream plants. 

In June 1971 the National Energy Au- 
thority (NEA) announced plans to build a 
deep-sea pontoon terminal for unloading 
oil tankers of up to 200,000 tons. This 
pontoon terminal is to be built on the east 
side of the Isthmus of Kra near Sri Racha 
and only a short pipeline distance to the 
Thai oil refinery. The NEA also proposed 
an oil pipeline to be built from Sri Racha 
to Korat in northeast Thailand.25 

A proposal to build an oil pipeline 
across the 95 miles of the southern Thai- 
land Isthmus of Kra received renewed in- 
terest from the Thai Government and Jap- 
anese oil interests. Japanese engineers have 
been surveying the possible routes from 
the Sea of Andaman to the Gulf of Thai- 
land. Because Japanese oil fleets have in- 
creased tanker sizes to between 200,000 and 
500,000 deadweight tons, a search for an 
adequate and safe alternate route to the 
hazardous Malacca Straits needs to be 
found. Larger ships will have to follow a 
new route from the Middle East to Japan, 
some 2,200 miles longer, or the oil may 
possibly be piped across the Isthmus of 
Kra and then transported in smaller tank- 
ers to Japan. No action on the pipeline is 
anticipated until the major drilling pro- 
grams off the coast of Southeast Asia and 
around Indonesia have been completed. 
Oil discoveries around the islands would 
reduce the pressure for building a 
pipeline.26 


723 U.S. Embassy, Bangkok, Thailand. Petroleum. 
State Department Airgram A-493, Nov. 17, 1971, 
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K U.S. Embassy, Bangkok, Petroleum-Union 
Ton State Department Airgram A-163, May 3, 
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25 U.S. Embassy, Bangkok, Thailand. Deep Sea 
30 HOP] State Department Airgram A-264, June 
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The Mineral Industry of Tunisia 


By Roland W. Merwin ! 


Tunisia's gross domestic product (GDP) 
was approximately $1,443 million, 2 an in- 
crease of 16.8 percent over that of 1970. 
The mineral share of GDP was about 8 
percent of the 1971 total. Not only is this 
mineral segment significant by world stand- 
ards, but it is of particular importance to 
Tunisia as a source of foreign exchange. 
The crude petroleum sector of the 1971 
GDP was valued at approximately $75 
million; phosphate rock at approximately 
$25 million; and other minerals, including 
fluorspar, iron ore, lead, mercury, salt, and 
zinc at approximately $15 million. Most 
of Tunisia’s mineral products were ex- 
ported, as in the past. However, some non- 
metallics like cement, lime, clays, salt, and 
petroleum products were locally con- 
sumed. 

The petroleum industry continued to be 
the most important sector of the mineral 
industry, as to both present output and 
prospects for the future. Production de- 
creased somewhat and exports increased 
slightly, with almost the entire source of 
crude being the El Borma field. Two new 
major fields were discovered, one onshore 
and one offshore, near the southeastern 
coast in the Sfax area. These two fields 
were expected to increase total production 
by more than one-third when brought into 
operation. Numerous new exploration per- 
mits have been granted as a result of 


PRODUCTION 


Tunisia’s mineral output continued to be 
very much export oriented. Petroleum ex- 
ports amounted to 3,246,000 metric tons, or 
79 percent of 1971 production. Exports of 
phosphate rock totaled 2,412,000 tons, which 
was approximately 76 percent of produc- 
tion. Most of the balance of the phosphate 
rock production was processed to the form 
of fertilizers, also mainly for export. Iron 


promising geological indications and the 
favorable attitude of the Government. Such 
permits, new and old, covered virtually 
all of the waters offshore and two-thirds 
of the country’s land area. 

The Government of Tunisia continued 
to regard the revitalization of the phos- 
phate industry as one of its most important 
objectives. Such revitalization would be of 
economic significance to southern Tunisia, 
where the mines are located, would serve 
as a base for the industrialization of the 
coastal areas, and would contribute towards 
obtaining much needed foreign exchange. 
The program covered modernization of 
mines, improvements in transportation 
facilities, and the processing of phosphate 
rock to the finished fertilizer form prior 
to export. 

The iron ore industry was fully recovered 
from the effects of the disastrous floods of 
1969, which completely disrupted rail trans- 
portation facilities for a long period. Both 
production and exports increased substan- 
tially over those in 1970. 

The nonferrous and nonmetallic mineral 
industries continued to receive increasing 
attention under the auspices of the Govern- 
ment-owned mining company, Société Tu- 
nisienne d'Expansion Miniére (SOTEMI). 
Particular emphasis has been placed on in- 
creasing production and exportation of 
lead, zinc, and fluorspar minerals. 


AND TRADE 


ore exports totaled 719,000 tons, amounting 
to 77 percent of total production. Exports 
of lead metal were 18,000 tons, or 95 per- 
cent of productien, while shipments of zinc 
concentrates and ores amounted to 18,000 


!1 Mining engineer, Division of Nonmetallic 
Minerals. 

? Where necessary, values have been converted 
from Tunisian dinars (TD) to U.S. dollars at the 


rate of TD 1—US$1.905. 
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tons, or 82 percent of total production. Salt exports of 220,000 tons amounted to 
Mercury exports of approximately 190 flasks — 63 percent of production. All of the barite 
were 56 percent of production. The ex- produced was exported. 

ports of fluorspar in all grades totaled Available data on mineral production 
29,000 tons, or 88 percent of production. and trade are presented in tables 1-3. 


Table 1.—Tunisia: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 1971 v 
METALS 
Iron and steel: 
Iron ore and concentrate s thousand tons 945 774 986 
Pig OMe 2 cole uveexczunasEMacilstluiulclc Lt ess do.... 181 e 130 e 130 
rp PE ²⁰˙].]. ˙ͤͤͥ ! ͥ u 0mm. coL EE 88 do 100 e 100 e 100 
Mine output, metal content___......--.-------------------------- r 22,828 22,533 20,200 
Metal, primary, unalloyed plus antimonial........................- 16,133 22,541 19,000 
Mercury metal, e,, ß See e dud. 76-pound flasks.. r 270 102 840 
Silver metal, primary .__......---..----.-------.--.----- troy ounces.. 43, 000 57,518 e 58, 000 
Zinc, mine output, metal content=... ns ———N 9,856 11,948 12,048 
NONMET ALS 
DI Ju ec ———-—— ] ¾˙ͤ ⁵7¾ ³w ⁰rwr=- RU 980 1,986 1,788 
Cement, hydraulic. —X— thousand tons 603 538 554 
Clays, construction 7) n do- 250 230 240 
Fertilizer materials: 
Crude, natural, phosphate rocakkkccc lll do 2, 685 3,016 3,162 
Manufactured: 
. €———Ó—————Ó€ € a Gaiaa a. e 7 
uperphosphate........22l22..99222252—2-5 0v 2ccs EC Össz 
Triple su ev bleach Rd 222 8 do- 888 382 422 
Fluorspar, all graden ͤ««4kk „ ͤ„„„ö 12,891 30, 700 32, 959 
Gypsum T anhydrite, Crude- eranen rra thousand tons 10 is s 
Lime, hydraulieeꝛuuugꝛ—ꝛu—-—— - do e 170 168 e 170 
S oo. so eee ol eee eee y do.... 283 800 851 
MINERAL FUELS AND RELATED MAT ERIALS 
Gas, natural, marketed_.............-.---.-----..-- million cubic feet 829 816 88 
Petroleum: 
Crude 01... er ee eee ede thousand 42-gallon barrels.. 27, 942 84,296 81,542 
Refinery products: 
Gasolie- colle he Se ews eels do.... 1,014 747 850 
Kerosine and jet fue1l1lũll «„ do 428 493 883 
Distillate fuel oil“UòDꝑEhnkk 2-2... ee do.... 2,216 2,242 2,274 
Residual r y bimus "SION 2,761 2,980 2,840 
AI ĩð K ³ 8 do- 1, 008 1,097 1,257 
Refinery fuel and losses! 0.--- 1,287 1,802 1,020 
ef ß ee Pad ie eet dyes do.... 8,774 8,861 9,124 


e Estimate. P Preliminary. t Revised. 


Table 2.—Tunisia: Apparent exports of mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 
METALS 
Copper, metals and alloys, all forms 867 918 France 489; West Germany 219; Italy 170. 
Iron and steel: 
Iron ore and concentrates. |... ...... 654,249 584, 002 Italy 486,024; West Germany 59,289; 
United Kingdom 88,689. 
Metal: 
SEAD uoc due eI se eee dn 14,866 20, 448 Italy 9,938; Spain 5,806; Yugoslavia 5,199. 
Pig iron and ferroalloys......... 20,128 14,617 All to Italy. 
Steel, primary form 2,921 4,529 Do. 
Semimanufactures. ............- 8,685 6,528 Norway 2,851; Italy 1,505; France 1, 503; 
Spain 664. 
Ore and concentrates. ..... 5 s 4,981 West DAD es 2,650; Greece 1,811; 
Metal, unwrought.................. 10,744 14,164 Italy 8,759; France 4,400; Greece 1,005. 
Mercury ?.............- 76-pound flasks.. 350 T" 
Nickel, sera EE 100 All to United Kingdom. 
Silv' er value, thousands 3110 bes 
Zinc: Ore and concentrates 15,378 17,930 Italy 13,277; Yugoslavia 4,653. 


See footnotes at end of table. 
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Table 2.—Tunisia: Apparent exports of mineral commodities 1—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 
NONMETALS 
Cement 89,039 22,676 All to Italy. 


Fertilizer materials, phosphatic: 
Crude phosphate rock ? 
thousand tons. . 1,852 2,109 Poland 441; France 404; Greece 178; 
Czechoslovakia 156. 


Manufactured do 108 152 France 68; Italy 51; Sweden 30; 
Netherlands 3. 
Fluorpae-rrrrt¹ſFſſk 2 4, 545 24,575 Italy 10,492; France 7, 100. 
§d9J•ÜĩÜ6Üdu 8 265,387 199,000 NA. 


MINERAL FUELS AND RELATED MATERIALS 


Petroleum: ? 


Crude thousand 42-gallon barrels.. 22,082 24,442 NA. 


Refinery products: 
Gasoline do- 24 -. NA. 
Kerosine and jet fuel do.... 2 -. NA. 
Distillate fuel oil do- 61 1,2836 NA. 
Residual fuel oil. ........ do 39 85 NA. 
/ set do- 126 1,321 


NA Not available. 

1 Except where otherwise noted compiled from import data of Australia, Austria, Belgium- Luxembourg. 
Canada, Denmark, Finland, France, West Germany, Greece, Iceland, Ireland, Italy, Japan, the Netherlands, 
New Zealand, Norway, Portugal, Spain, Sweden, Switzerland, Turkey, the United Kingdom, the United 
States, and Yugoslavia. 

2 Source: Bureau de Documentation Miniére (of France) Annales des Mines, September 1970, pp. 66-67. 

3 Source: U.S. Bureau of Mines. International Petroleum Annual, 1969 and 1970. 


Source: Except where otherwise noted: Statistical Office of the United Nations. 1969 Supplement to the 
World Trade Annual. V. 3 (Africa), Walker and Company, New York, 1971, pp. 579—582; 1970 Supplement to 
the World Trade Annual. V. 3 (Africa), Walker and Company, New York, 1972, pp. 635—639. 


Table 3.—Tunisia: Apparent imports of mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 
METALS 
Aluminum, metal and alloys, all form „„ 478 597 
Copper metal and alloys, all forms---------------------------------------------- 1,492 751 
Iron and steel: 
Iron ore and concentrates... ss NA 12,281 
Metal: 
Pig iron and ferroalloys , 681 831 
Steel, primary U.. ³·»æſ ³¹¹1ꝛ ⁰³¹ ⁰ðd a cs E 1,396 NA 
Semimanufacture nns «„ „„ 51, 464 58, 056 
Lead, metal and alloys, all forma n é „„„„æÿ 51 20 
JJ! õõ ]⁰˙“¹¼. een ene ae 8 76- pound flasks . NA 87 
Tin metal and alloys, all forme long tons.. 85 89 
Titanium. O0XidB.. c ³ð / ⁰⁰ dd d y lace emere ss 100 65 
Zinc: 
%%%... ᷑]ĩꝛẽ³ĩ0%ä y dd ͤ y ee ULL. 187 NA 
Metal and alloys, all formeeuuů—ͤ—Umrwꝛnᷣᷓ—wꝛr 4 222 313 
NONMETALS 
ASDOStOH oL coto cet a eh eee y 1,451 515 
Cement, hydraulie: o.oo. ee a some ume ud steel um oem ececs 8,546 10,044 
Clays and products: 
JJ0/»ͤ»;é˙ðũðiW oe MER Set ole ⁵⅛²Ü ———————ÁM— 1,004 3,510 
Products 
III ³¹Ü—ð˙w¹A¹AAAu tae ee eee sete Ic ite 3,821 4,185 
N 6262 eoo ͥͥ⁰ͥ⁰ꝗʒyͥef a eee ees en eae ei 1,525 2,617 
Feldspar and fluorspar .2< ssd ð ͤ ⁰⁰ oe fase es 649 999 
Fertilizer materials, manufactured 
ILFOPe UN: och be ee y eee eee eee Ee E 2,524 10, 132 
Pootass catrina f ˙ . d cen dote c d ELLA yd mt y 8 5,757 ; 
Pyrite, gross weight... o 2 eeu osc cow asc 10,697 5,000 
Stone, sand and gravel: 
Dimension stone: 
tude jou occ eade iu REA e LC ML mt A 2,736 1,641 
Worked. ß . und tA c hee eee atl ELE 550 
DaT a E Wͥ/ ³ M ↄ ⁵²²6◻⁰m / kd y d 8 423 1,177 
T; ⁵˙ͥÜwvd ⅛ w d eee eed 40, 097 6, 895 
ani ðͤdͥyę q q g d 8 22,255 
Tale and related materials________________________-___---_---_----------------- NA 1,408 


See footnotes at end of table. 
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Table 3.—Tunisia: Apparent imports of mineral commodities 1—Continued 
(Metric tons unless otherwise specified) 


Commodity 


MINERAL FUELS AND RELATED MAT ERIALS 


Kerosine and jet fſuoeell 
Distillate fuel oli“ IiIlllllldd 
Residual fuel oil 
oubricants = 6 22 y ee 


r Revised. NA Not available. 


1969 1970 

DEN eee ee SR TREE NEP 41,345 27,810 
Cr M PES 88 102,491 116,597 
- . -thousand 42-gallon ar ag M = 8 
JS 0...- 
CCC do r 16 175 
Jö ͤ a act d do.... E 

EN A, Se ee ! do.... 155 18 
!! EUMDEM, do.... 77 92 
E AEEA 8 do r 107 51 
j ROR KENN do.... 862 847 


1 Except where otherwise noted, compiled from export data of Australia, Austria, Belgium-Luxembourg, 


Canada, Denmark, Finland, France, 
lands, N 
dom, the United States, and Yugoslavia. 


est Germany, Greece, Iceland, Ireland, Italy, Japan, the Nether- 
ew Zealand, Norway, Portugal, Spain, Sweden, Switzerland, Turkey, U.S.S.R., the United King- 


3 Source: U.S. Bureau of Mines. International Petroleum Annual, 1969 and 1970. 


Source: For the U.S. S. R.: Official trade returns of that country; for other countries, Statistical Office of 
the United Nations. 1969 Supplement to the World Trade Annual. V. 3 (Africa), Walker and Company, New 
York, 1971, pp. 583—594; 1970 Supplement to the World Trade Annual. V. 3 (Africa), Walker and Company, 


New York, 1972, pp. 640—654. 


COMMODITY REVIEW 


METALS 


Iron and Steel.—With full restoration of 
railroad transportation facilities, production 
of iron ore increased to a nearly normal 
rate, Production increased by 21 percent 
over that in 1970, and exports by 34 per- 
cent, Seventy-seven percent of the produc- 
tion was for export, largely to Italy. Most 
of the remaining production went to the 
El Fouladh iron and steel mill at Menzel- 
Bourguiba, near Bizerte. A substantial por- 
tion of the finished production from the 
iron and steel mill was exported, mainly 
to Italy. 

Lead and Zinc.—Production and exporta- 
tion tonnages remained relatively stable, 
with little change from those in 1970. All 
production was obtained from the oper- 
ations of SOTEMI, a Government-owned 
company which is actively engaged in at- 
tempting to expand operations. Lead con- 
centrates were smelted by a private foreign 
company, Pennaroya Tunisia, with the 
finished lead product being exported. Zinc 
concentrates were exported directly. In both 
cases, the products were mainly marketed 
in Europe. 


NONMETALS 


Fluorspar.—Overall production and ex- 
ports increased only moderately. How- 
ever, improved beneficiation resulted in 


a very pronounced change in the quality 
of the product and better profitability for 
the industry, with most output in the form 
of high-value chemicalgrade  fluorspar. 
SOTEMI was active in the further develop- 
ment of the industry. It doubled the crude 
ore capacity of its beneficiation plant at 
the Zariba mine, and installed a plant at 
the Djedida mine, both near Zaghouan in 
central Tunisia. SOTEMI and Reynolds 
Aluminum Co. concluded a joint-venture 
agreement for the exploration and develop- 
ment of additional fluorspar deposits.3 

Phosphates.—Production of phosphate 
rock increased by 5 percent above that in 
1970, and exports increased by 14 percent. 
However, production of 3.16 million metric 
tons in 1971 was 8 percent less than the 
peak output of 3.44 million tons in 1968, 
indicative of the problems involved in the 
marketing of Tunisia’s low-tenor crude ores 
in competition with higher grade ores from 
other exporting countries. Approximately 
25 percent of Tunisia’s output was proc- 
essed in Tunisia for the production of 
phosphatic fertilizers, primarily for export, 
and about 75 percent was exported in the 
form of phosphate rock. 

The Government controlled Sfax-Gafsa 


3 U.S. Embassy, Tunis, Tunisia. State Depart- 
ment Airgram A-87, Apr. 25, 1972, p. 4. 
* Page 2 of work cited in footnote 3. 
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Co. (Compagnie des Phosphates et du 
Chemin de Fer de Gafsa), which owns and 
operates all of Tunisia's phosphate mines, 
was actively engaged in the modernization 
of mining systems and the opening of new 
mines. The newly mechanized M'dilla mine 
operated throughout the year, with the 
claim being made that mechanization sig- 
nificantly improved profitability. The new 
Djebel Sehib mine, which began experi- 
mental production in late 1970, is due to 
be in full production in 1972 at the rate 
of 1 million tons per year.s Transportation 
facilities were improved by the construction 
of a 126-kilometer railroad connecting the 
new  petrochemicalffertilizer complex at 
Gabes with the mainline railroad from 
Gafsa to Sfax.’ 

Tunisia's two triple superphosphate pro- 
ducers, the Government's Société Industri- 
elle d'Acide Phosphorique et d'Engrais 
(SIAPE) and, the private sector NPK 
Engrais, both increased their production. 
SIAPE had plans for the production of 
phosphoric acid. 

The outstanding development of the year 
was the completion of a phosphoric acid 
plant at Gabes, with a rated capacity of 
120,000 metric tons per year.s It was built 
for Industries Chimiques Maghrébines 
(ICM), a Government-owned company in 
which French and Italian organizations 
have participating interests. Firm commit- 
ments were obtained for the exportation of 
the entire output, principally to France. 
An oceangoing tanker was built and placed 
in service for the transportation of the 
phosphoric acid. Due to the high degree of 
success attained in marketing, a second 
plant was being planned together with the 
construction of additional tankers. 


MINERAL FUELS 


Natural Gas.—Production declined pre- 
cipitously to only 10 percent of that in 
1970, because of the near exhaustion of 
the reserves in the Cap Bon gasfield, the 
only presently available source of natural 
gas. A new gas pipeline was under construc- 
tion from the El Borma oilfield to Gabes, 
with completion expected in mid-1972. This 
300-kilometer pipeline, which was financed 
by the World Bank and the Kuwait Fund 
for Arab Economic Development, will have 
an initial capacity of 500,000 cubic meters 
per day. The pipeline is of significant eco- 
nomic importance to Tunisia, since it will 
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supply gas to a new petrochemical-fertilizer 
complex at Gabes, as well as to a new 
powerplant that is being constructed to 
serve this industrial zone.® 

Petroleum.—Crude oil production was 8 
percent less than in 1970. This was because 
the El Borma field had reached its peak 
of production, while newly discovered fields 
had not yet been placed in operation. 
Exports increased by 2 percent, with a 
record value due to higher international 
prices for crude oil.10 

The El Borma field continued to account 
for the major portion of Tunisia’s crude 
oil production. Its output from 33 produc- 
ing wells averaged approximately 83,000 
barrels per day, or 96 percent of total 
Tunisian production.11 The field straddles 
the Tunisia-Algeria border, with the 
Tunisia portion being of major importance. 
The Tunisian portion of the field is oper- 
ated by Société Italo-Tunisienne d’Exploita- 
tion Pétroliére (SITEP) which is equally 
owned by the Tunisian Government and 
an Italian Government-owned company. 
Production from the field is transported 
through the pipeline of Compagnie des 
Transports par Pipeline au Sahara (TRAP- 
SA) to the port of La Skhirra, Tunisia. 
This is a large pipeline, which is primarily 
utilized for the transportation of oil from 
fields in Algeria. 

Two new major oilfields were discovered 
in 1971.12 The onshore Sidi el Itayem field, 
located 30 kilometers northwest of Sfax, 
was being developed by the newly formed 
Compagnie Franco-Tunisienne des Petroles 
(CFTP) which is owned 50 percent each 
by Compagnie Française de Petroles (CFP) 
and the Tunisian Government. Initial test- 
ing of a well developed a flow of 2,200 
barrels per day from a limestone forma- 
tion at a depth of 11,484 to 13,125 feet.13 
The plan was to bring the field into pro- 
duction by mid-1972 at a rate of 400,000 to 
450,000 metric tons per year. An 83-kilo- 
meter pipeline was being constructed to 
transport the oil to the TRAPSA tanker 


5 Page 3 of work cited in footnote 3. 

6 Phosphorus & Potassium (London). No. 55, 
September-October 1971, p. 14. 

7 Phosphorus & Potassium (London). No. 56, 
November-December 1971, p. 21. 

8 Work cited in footnote 7. 

9? Petroleum Press Service. V. 39, No. 5, May 
1972, pp. 176-177. l 

10 Pages 4—5 of work cited in footnote 3. 

11 Oil and Gas Journal. V. 69, No. 52, Dec. 27, 
1971, p. 104. 

12 Pages 174—175 of work cited in footnote 9. 

13 World Oil. V. 173, No. 3, Aug. 15, 1971, p. 97. 
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terminal at La Skhirra. The offshore Ash- 
tart field is located 80 kilometers southeast 
of Sfax in the Gulf of Gabes in a water 
depth of 70 meters. Production was ob- 
tained from a formation 75 meters thick 
at a depth of 2,850 meters. It is being 
developed by Société Franco-Tunisienne 
d'Exploitation Pétroliére (SOFRATEP) in 
which the Tunisian Government has exer- 
cised an option for a 50-percent interest. 
Production was scheduled for early 1973 
at the rate of about 1 million metric tons 
per year. Tankers will be loaded directly 
from floating storage reservoirs adjacent to 
the production platform. 

The year was marked by greatly increased 
competition for petroleum concessions, and 
saw the massive return of U.S. interests to 
the exploration field after a lapse of 
several years. The Mobil Oil Co. signed 
an agreement at the end of the year for a 
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41,000-square-kilometer onshore concession 
stretching across the middle of the country 
in the Chott el Djerid area.4 European 
interests, particularly French and Italian 
firms with strong past connections in Tu- 
nisia, were especially active in obtaining 
exploration concessions, both onshore and 
offshore. A major reason for this intense 
activity was the favorable investment cli- 
mate prevalent in Tunisia, including the 
absence of turbulent company-government 
confrontations which have recently harassed 
company operations in other countries. 
Generally, concession terms have allowed 
for government participation in the case of 
commercial discoveries, but with a propor- 
tionate reimbursement of past expenses and 
the assumption of a share of future costs. 


1 Page 176 of work cited in footnote 9. 


The Mineral Industry of Turkey 


By E. Shekarchi + 


Since the foundation of the Turkish 
Republic, the mineral industry has been 
looked upon as one of Turkey's most im- 
portant resources for development. How- 
ever, measures taken and laws enacted to 
date have not stimulated the desired level 
of activity. The mining sector share in the 
gross national product (GNP) has been as 
low as 1.5 percent, and cost of mine pro- 
ducts continued to burden the national 
economy with a net deficit in Turkey's 
balance of payments. 

In 1971 Turkey's GNP rose 5.5 percent, 
which was 2 percent short of the 5-year-plan 
target. Based on 1970 dollar values, per 
capita GNP was $273? in 1971, 6.2 percent 
over that of 1970. 

The combined efforts of the public and 
private sectors in mineral production gener- 
ated a gross mineral value of approximately 
764.3 million in 1971. The significant con- 
tributions of Turkey to the world's mineral 
supply were chromite, copper, magnesite, 
mercury, boron, and natural emery. 

The protocol signed by representatives of 
the six members of the European Economic 
Community (EEC) and the Turkish Foreign 
Minister was ratified by the parliament in 
1971. It established the scenario for Turkey 
to obtain full membership in the EEC over 
a 22-year period. 

A foreign investment program, enacted 
by the new Government in April 1971, en- 
courages foreign investment under the 
following provisions: (1) The investment 
technologies, that would not otherwise be 
available to Turkey, (2) the investment 
relates to a project which Turkey cannot 
finance from its own resources, (3) the pro- 
posed facility is export oriented and is 
competitive with EEC in capacity, price, 
and quality, and (4) the investment gives 


Turkish shareholders a controlling interest 
in the venture. 

The Government accepted the principle 
of reorganizing mineral exploration and 
exploitation activities as a reform measure 
in compliance with the provisions of the 
constitution which stipulates that natural 
wealth and resources are under the juris- 
diction and at the disposal of the State. 
On this basis, a Mining Reform Bill de- 
signed to introduce changes in Mining Law 
6309 of March 3, 1954, was submitted to the 
parliament on February 2, 1971. The new 
bill establishes, among several important 
changes, the principle of exclusive State 
exploitation of lignite and boron deposits. 
This principle raised the immediate ques- 
tion of compensating present holders of 
licenses to exploit these minerals. As there 
was no law regulating principles of compen- 
sation, the Government prepared a second 
bill entitled "Withdrawal of Mining Con- 
cessions and Compensation to be paid to 
Concession Holders," which it presented to 
the parliament on March 7, 1971. By year- 
end, both bills had been referred to perti- 
nent general assembly subcommittees, but 
no action on them was reported. 

Maden Tetkik ve Arama Enstitüsü 
(MTA), the Mineral Research and Explora- 
tion Institute of Turkey, continued explora- 
tion work on bauxite and phosphate de- 
posits in central and southwest Anatolia. 
Evaluation of copper deposits in the Murgul, 
Cayarli, and Horsi areas revealed new 
copper horizons and contributed to plan- 
ning the Black Sea copper project. MTA 
was progressing in its studies on radio- 
active minerals from the Seben, Karahisar, 
and Bursa regions. 


1 Physical scientist, Division of Ferrous Metals. 

2 Where necessary, values have been converted 
from Turkish Liras (TL) to U.S. dollars, at the 
rate of TL1 = U.S.$0.15. 
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PRODUCTION 


Table 1 gives the production of primary minerals and processed metals and non- 


metals. 


Table 1.—Turkey: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 1969 
METALS 
Aluminum, Dauxites..22200 ² ]â xœ7t]: y d ets 1, 500 
Antimony: 
Ore and concentrate: 
Gross weignglꝶiui ek r 5, 286 
Metal contndddʒdddſ‚‚‚‚‚‚‚‚‚!;ͥ ꝶꝛ. esed ceu e 3,171 
Ä ⁰i“U ͥ eo Len hor 8 35 
Chromite, salable produ eee 453, 903 
Copper: 
Mine production, metal eonten ttt 26,874 
Metal bit... K oui UE 23,500 
]ron and steel: 
hh! o AA ee c. AS LL thousand tons.. 72,510 
Pig iron and ferroalloys: 
Ferrochromium 2.2) ß , e 9,200 
Pig iron and other ferroalloys.................- thousand tons. . r 948 
Crude steel (excluding cast ing) O.. 1,170 
Mine output: 
Gross weight of lead ore (excluding zinc-lead ore 28,441 
Metal content (including content of zinc-lead ore) e 7,200 
Sh su Lee easy Soe, Ie | 200 
Manganese Ofe- ^ oo cu y s cn ooo tea LEE 13,689 
Mercury oo uic ð v ð v ĩ ß LEAK LL 76- pound flasks . 6, 544 
Zinc ore and concentrate: 
Gross weight: 
Zinc-lead ore hand sorted JJ; ͤõĩùĩ URN eee os ER EUR 34, 032 
Zine coneentratt«eõr̃- «4 35, 882 
Metsleenteddddgdddddd r 18, 800 
NONMETALS 
Abrasives, natural, emery___.____.._-__..----__--_- eee r 55,080 
ASDOeSÜOB. ⅛ ht dd d yddß y y eh LLL or 5,169 
Jö; ie ee eet ita Mla HR mq r 33,134 
Boron minerals... cl ß Se ote y ohne 324, 470 
J6J63§Z.. ... Por ae ar E a thousand tons 5, 796 
Clays, all types ¢__--------------------------------------nM Ü soc 15,000 
Fertilizer materials: 
Crude, phosphatic, phosphate rokkkddddd 1,500 
Manufactured, chemical, all types r 420, 776 
n PEE INN ĩ y ⁰ dd ĩðâv . ĩ eae ae oh iat „094 
ö ⁰˙ i. ³⁰Ür ]⅛Ü]. d M RA ces 5 thousand tons r 300 
gnesite (rude OPG).. cece tee ees Geena 219,033 
Marb] T cali E RR E E A E E E AEA CE EA 100,000 
Meerschhaumum kilograms 41,250 
n ß ß d EE LM eU iis Lii apr E ,994 
Pyrite, cupreous: L 
Gross WEIGNU 225 ß , eee seekers 129,844 
Sulfur e ee = kk RE ee os 61, 884 
Salt, all typessü——ü——PPPpU))h „„ thousand tons 570 
S; ⁵iͥvUſ ³ ſſſ ⁰⁰⁰yd yd y 17,352 
Sodium sulfate. // yd nen fA dee Ep uet 13,785 
Sulfur, t ð ⁰yßyd m LET s LR 25, 700 
MINERAL FUELS AND RELATED MATERIALS 
(/// 2220-82 dcc22ece LE ee LE AD CL 21,380 
Coal: 
Bituminous -2-22-22 thousand tons 4,748 
MAS iF he ELE y ees do.... 5,511 
Total 3.____. "XR / ³ðiĩ a 8 do.... 10,259 
Coke: 
Coke OVi. e e eee Per Ei E VOS 1,443 
GGC˙PVUUVU⅛t1:.]˙ꝛ˙¹˙¹Ü¹w ⅛˙Ü. ũv y y 8 0- 180 
Semleok66- -onoorbare Se ð K do.... 70 
e dd tats Si en eee do 1,698 
Füel ee ³ð—ſ ⁰⁰⁰ ea ea do 50 


See footnotes at end of table. 


1970 
51,067 
4, 616 
2, 770 
NA 
2477, 400 


27,225 
16,979 


2,949 


14. 394 
8,592 


56,161 
22, 204 
28,700 


116,020 


10,845 


1,541 
180 
70 


1,791 
50 


1971 » 
153,253 
e 4,500 
2,884 
9 
2 633,100 


19,440 
17,556 


12,902 
10,460 


61,612 
e 20,000 
e 25,000 


24,871 
26,012 


10,883 
1,445 
180 

70 


1,695 
50 
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Table 1.—Turkey: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity ! 1969 1970 1971 » 
MINERAL FUELS AND RELATED MATERIALS—Continued 
Petroleum: 

²·§ĩ⁵ÜBW94kññd es es eee ees thousand 42-gallon barrels.. 25, 774 24,776 24,728 

Refinery products: 
Gasoline, aviatioů n do 10 20 25 
Gasoline, motor do 7,890 8,309 9,878 
Jet fuel. e the Lud M dud de do.... 1,287 586 888 
PU oÜo‚ow:m md. ies do 3,277 8,388 3,744 
Distillate fuel oll. s ee . ee Be ees do.... 10,625 12,088 14,991 
ual fuel 0]... !!!,, hue osea do 19,714 21,885 26 ,619 
%%% uL dn 8 do 3,237 3, 986 4,821 
Refinery fuel and losses do.... 1,122 2,624 1,323 
Total refinery producta... 2.2 22222-22222. 2... do.... 47,162 52,831 62,284 


e Estimate. v Preliminary. r Revised. NA Not available. 
! In addition to the commodities listed, crude construction materials including a variety of industrial stone 
are undoubtedly produced, but information is inadequate. 
5 from reported run-of-mine production. 
ales. 
* Previously reported in cubic meters; data reported as official estimates. 


TRADE 


Details of foreign trade including total tonnage by commodities are given in Tables 
2 and 3. 


Table 2.—Turkey: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 1 1970 1 Principal destinations, 1970 
METALS 
Antimony ore and concentrates 8,542 NA 
Chromite including all grades 497,124 352,143 United States 98,444; France 79,911; Nor- 
way 
Copper metal including alloys, all forms 777,085 3,482 Bpan L 1 rd Japan 1,433; United Kingdom 
0 
Iron and steel: 
Ore and concentrates 9,400 29,502 All to Italy. 
Metal: 
Pig iron, ferroalloys, and similar 
materials 9,170 5, 288 prn 2,441; Italy 2,367; West Germany 
Semimanufactures. ............- 5,544 NA 
Lead ore and concentrate 17,223 5,792 West Germany 2,478; France 1,976; Bel- 
gium-Luxembourg 1, 
Manganese ore and concentrate 4,398 1,402 All to United States. 
Mercury...........--.- 76-pound flasks. .. 6,527 3,771 West Germany 1,834; United Kingdom 
870; France 406; Italy 4 06. 
Zinc ore and concentrates 25,565 26,358 Belgium-Luxembourg 18,540; West Ger- 
oth many 6,640; Netherlands 3, 174. 
er: 
Ore and concentrate r 10,826 10,092 Mr „ 4,517; France 4, 370; Yugo- 
sla via 
Slag and other metallurgical residues 1,956 6,501 Sweden 5,787; Belgium-Luxembourg 681; 
West Germany 80. 
NONMETALS 
Abrasives, natural... ......... 2.2... -- r 48,340 73,880 France 49,897; United Kingdom 16,834; 
: Netherlands 6,649. 
Baritó o. e ³ðV2A pm Co 25,476 26,848 West Germany 25,378; Italy 1,470. 
Boron materials: 
Crude natural borates___.__...______ 292,971 288,969 Italy 106,583; France 67,122; West Ger- 
many 29, 710; United States 24,799. 
Boric oxide and aci c 6,951 5,162 West Germany 3,047; United Kingdom 
580; Austria 550; Netherlands 510. 
Cement. a eee eee NA 97,197 Yugoslavia 71,193; Italy 26, 004. 
Clays and products (including all refractory 
bricks): Crude n.e.s...... ------- NA 8,110 All to Italy. 
Fertilizer materials: Crude, phosphatic. .... NA 3,075 All to Denmark. 


See footnotes at end of table, 
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Table 2.—Turkey: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 : 19701 
NONMETALS— Continued 
Magnesite. ... ..... 2. LLL LLL Ll cl lll... 59,895 85,307 
Germany 1 
Pyrite (gross weight) 88,586 58,294 
Salt and brine__----------------------—- 33,441 NA 
Stone, sand and gravel, mar ble 3,391 9,408 All to Italy. 
Other nonmetals n.e.s______.____.------- 12, 495 NA 
MINERAL FUELS AND RELATED MATERIALS 
Coal and coke including briquets r 141,932 280, 572 
Petroleum refinery products: 
Residual fuel oil 
thousand 42-gallon barrels.. 2,006 618 


Greece 129. 


r Revised. NA Not available. 


Principal destinations, 1970 


Austria 77,243 a United States 5,290; West 
Italy 31,700; West Germany 26,594. 


Belgium-Luxembourg 81,047; Italy 62,066; 
Greece 43,933; Spain 41,370. 


United Kingdom 248; Denmark 132; 


1 Data for 1969 are actual recorded exports of Turkey; data for 1970 are recorded imports from Turkey by 
selected trading partner countries published by the Statistical Office of the United Nations in 1970 Supplement 


to World Trade Annual. V. 4 (Near East), 
1970 are incomplete and do not represent actual exports. 


Table 3.—Turkey: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum: 
Oxide and hydroxiddeeieik‚õndrõnrdrõrdr’r:tẽ«ẽk᷑4é«4%õũöki⁵ „ 
Metal including alloys: 
Unwrouüght- ois oses ðĩ . d Au Li te i Ue Mg 
Semimanulactures 3.206 oe ewe ae eciam inii 
Chromium, oxide and hydrox idee: „ 
Copper metal including alloys, all formdꝛeadeõp PV, „ 
Iron and steel: 
Metals: 


Sponge iron, powder, and sobootkkk 
hh ⁰ ef scu ee 88 

Steel primary r y y t m eee E 
Semimanufáctures. eee 
Lead metal including alloys, all formue nnn „„. 
GP ³AAſAſſſ eee hd d MEE owes 
Puce metal including alloys, all formꝶnE é § ũꝙ „„ 

in: 


Metal including alloys, all form „„ do 
III))! ³ſAꝓſdſſſdſ˖dſdddd LLL E Br RD UL Se 
Zinc: 


Metal including alloys, all forme ꝛ ç P „„ 
Other: 

Oxides, hydroxides, and peroxides of metals, n. e. ss 

Base metals including alloys, all form „ 


NONMETALS 


Comont 4o lr ceu use sua Nn UR MM ete Bar A 
Clays and products, crude_________________-_-_-__- „„ 
Feldspar and luorspear: ------------------------------------------------------- 
Fertilizer material, crude, phosphatic. ... 00h 
Spe J ⁵ A A ERIT IAE 8 


Other nonmetals n. eee 


MINERAL FUELS AND RELATED MATERIALS 
68 %˙ö˙%é5 ði ðß fs: . d ]⅛ k ydy y ĩ . 


See footnotes at end of table. 


10,915 
18,914 
NA 


alker and Co., New York, 1972, pp. 238-245. As such, data for 


1970 1 


268 
12,851 


384 


66,051 
84, 473 
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Table 3.—Turkey: 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 19691 1970! 
MINERAL FUELS AND RELATED MATERIALS Continued 
Petroleum: 
Pudo ose n . ³K ĩð esa e M Ei thousand 42-gallon barrels.. 18,318 — 
Refinery products: 

(e7: Y:To) it Y- Er , d thee ie Ma ee ei do.... 847 1,156 
Kerosine and white spirit do 440 756 
Distillate fuel oils LL eee do 2,312 2,911 

esidual fuel oils___._______________________ eee do.... 564 3 
CJJJ//%%//%ͥ ͥ ͥ » a ia ease Ody ae ee ah Ee ot ap A do 695 102 
Mineral jelly and waa kk do 28 26 
)%/öÄõùbũ0ͤĩ¹ ⁵ « ę yy d A ĩð d Lm Er s do 4, 386 4, 387 

r Revised. NA Not available. 


1 Data for 1969 are actual recorded opr of Turkey; data for 1970 are recorded exports to Turkey by se- 


lected trading partner countries publishe 


by the Statistical Office of the United Nations in 1970 Supplement to 


the World Trade Annual. V. 4 (Near East), Walker and Co., New York, 1972, pp. 246-265. As such, data for 
1970 are incomplete and do not represent actual imports. 


COMMODITY REVIEW 


METALS 


Bauxite.—The State-owned mining and 
financing, enterprise, Etibank, was the sole 
producer of bauxite in 1971. Approximately 
68,000 metric tons of bauxite ore was ex- 
ported, while 7,600 metric tons was con- 
sumed domestically. 

Construction work on the Konya-Seydi- 
sehir aluminum plant was on schedule. It 
wil be ready for the trial run in early 
1973. The plant, when completed, will pro- 
duce 200,000 metric tons of alumina, 60,000 
metric tons of aluminum metal, and 22,000 
metric tons of cold and hot drawn plate. 

Al the bauxite produced in Turkey in 
1971 came from deposits near Değirmenlik, 
in the West Taurus mountains, where 30 
million tons of high-grade ore, 50 to 60 
percent Al203, has been delineated. 

Chromite.—Metals and Chemical Co. of 
Japan contracted to import 1 million metric 
tons of chrome ore, mostly metallurgical 
grade, from Turkey on a long-term basis. 
The ore will be supplied over 12 years, com- 
mencing in 1972, by Etibank. The contract 
calls for the Japanese firm to provide ex- 
pertise for erection of a ferroalloy plant 
(primarily ferrochrome) near Keban Dam, 
in southeastern Turkey. 

Copper.—Production of copper decreased 
29 percent, whereas blister copper output 
increased 4 percent in 1971 compared with 
the 1970 figure. 

Development and construction work on 
the Karadeniz Bakir Isletmeleri (KBI) smel- 
ter continued during 1971. Completion is 


due sometime in 1972; however, there is a 
strong indication that even trial runs and 
partial production will not begin by the 
end of 1972, because of difficulties in 
obtaining machinery from abroad. When 
completed, the complex will produce 41,000 
tons of blister copper, 365,000 tons of sul- 
furic acid, 6,817 kilograms of silver, and 
234 kilograms of gold annually. 

Iron Ore.—According to reports from the 
mineral officer of the Central Treaty Organ- 
ization (CENTO), estimated reserves in the 
deposits at Divriği were 118 million metric 
tons of ore containing 52 to 58 percent iron; 
reserver at Duluco and Puriensur comprised 
12 million metric tons of ore containing 
55 to 65 percent iron. In Hekimhanh- 
Hasancelebi area, after extensive drilling by 
MTA, 170 million metric tons of ore con- 
taining 52 percent iron was estimated. In 
the Akşehir region MTA engaged in exten- 
sive mapping and prospecting during 1971, 
and reported probable reserves of 50 
million metric tons of ore with 25 percent 
iron content. Discoveries of magnetite, 
gocthite, and hematite around Kaman- 
Kirgehir were reported by MTA. 

Iron and Steel.— Turkey has two inte- 
grated iron and steel plants, The public 
sector works at Karabük, approximately 
110 miles north of Ankara, produces about 
520,000 metric tons of rolled steel bars, 
rods, sections, and semis per year. The 
private sector flat products plant at Ereğli, 
built with partial financing of the USS. 
Agency for International Development 
(AID), has a capacity of about 800,000 
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metric tons. In addition, several small scrap 
smelters with rolling mills and many small 
rerollers produced products for the do- 
mestic market. 


Construction work on a third integrated 
iron and steel works at Iskenderun near 
the eastern Mediterranean Coast continued 
in 1971. Financing for this project was 
arranged in an agreement between Turkiye 
Demir ve Celik, the Turkish State steel 
corporation, and Tiajpromexport of the 
U.S.S.R. The plant is designed to produce 
1 million metric tons of steel per year in 
the first stage; with subsequent extension, 
the capacity will be increased to 2 million 
metric tons per year. The layout is such 
that it can be expanded beyond this level 
if required in the future. 

For the first stage, the annual iron ore 
requirements will be about 1.7 million 
metric tons, of which 85 percent will be 
sintered. 

A group of local investors, including one 
of the major banks in Turkey, formed a 
new steel company, AK Vasifli Celik Sanayii 
A.S. (AK Special Steel Industry) with an 
initial capital of about $1 million. They 
were seeking a foreign firm experienced in 
the production of special alloy steels to 
provide know-how and 30-percent equity 


participation. Current production of spe- 


cial alloy steels in Turkey is approximately 
70,000 tons annually. Available figures for 
1969 indicate that 61,000 tons was consumed 
of which 10,000 tons was imported. Since 
the State Planning Organization (SPO) 
estimates special alloy steel consumption 
will reach 150,000 tons by 1974, the project 
was considered compatible with the second 
5-Year Development Plan, and the new 
company was granted an encouragement 
certificate. This certificate allows custom- 
free importation of steel, rolling mills, and 
related equipment and a 30-percent invest- 
ment tax credit. 


Lead and Zinc.—The lead-zinc smelter for 
the Zemanti region remained in the plan- 
ning stage during 1971. The Turkish 
Ministry of Power seems to have taken 
charge of this lead-zinc area, where SPO 
had proved an ore body of 3.5 million 
metric tons of high-grade ore. The plan 
includes a zinc-lead smelter with an annual 
capacity of 20,000 metric tons of electro- 
lytic zinc, 10,000 metric tons of galvanized 
zinc, and 2,000 metric tons of refined zinc. 

Provisional estimates currently put the 
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total cost of the project at $24 million, of 
which $15 million will be needed to buy 
machinery. The Ministry of Power proposes 
to approach the International Finance 
Organization for the necessary funds. 

Production of lead-zinc in 1971 was 31,511 
metric tons, of which Etibank mined 12,604 
metric tons, the remainder was produced 
by Rasih ve Ihsan and other small private 
firms. 

Mercury.—Production of mercury reached 
a new high in 1971. Etibank, produced al- 
most 48 percent of total output, and the 
remainder came from small private pro- 
ducers. Etibank's Sizma and Halikoyü re- 
torting plants operated at 80 percent of 
capacity, processing mostly ore containing 
0.2 to 0.3 percent mercury. 

Karaburun on the Aegean seacoast is one 
of the oldest known mercury-producing 
areas in Turkey. By yearend studies con- 
ducted by Turk Civa Karaburun A.S. indi- 
cated the presence of estimated reserves of 
1.5 million tons of 0.2 percent mercury. 
The company was seeking financial support 
for establishment of a  200-ton-per-day- 
capacity rotating furnace. 

Most Turkish mercury production was 
carmarked for export, principally to Euro- 
pean countries and Japan. 

Uranium.—MTA has found a number of 
uranium occurrences in Turkey. These 
include Bayindir in Izmir, Lálapaga in 
Edirne, and Edremit-Kazdag in Çanakkale. 
During 1971, representative samples of 
Turkish uranium ore were sent to France 
for study under a bilateral agreement. As 
a result Bureau de Recherches Geólogiques 
et Miniéres (BRGM) conducted research 
on beneficiation and set up a pilot plant, 
which, if successful, may lead to a full 
production program on a joint partnership 
basis. 


NONMETALS 


Abrasives.—Production of abrasives, prin- 
cipally natural emery, decreased 32 percent 
in 1971 over that of 1970, The high quality, 
as well as the competitive price, of Turkish 
emery remained unchallenged in European 
markets. Most of Turkey's emery deposits 
are in the Milas area of the Muğla district, 
which is only 13 kilometers from Güllük 


port on the Mediterranean Sea, where 
lighters of 250 tons can be loaded. 
Boron.—Etibank continued to be the 


leading producer of boron. Etibank's pro- 
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duction was from the Emet area, where 
the ore is sorted mostly by hand. Ranking 
second was the private producer Rasih ve 
Ihsan A.S., with an annual output of 25,000 
tons from mines near Bigadic in the Bali- 
kesir district. Only two foreign firms were 
still active in boron mining during 1971. 
Türk Boraks Madenygilik A.S., a subsidiary 
of Boron Holdings Ltd., which is in turn a 
wholly owned subsidiary of the Rio Tinto 
Zinc Co., formerly worked deposits in the 
Balikesir district and more recently de- 
veloped the Killic deposits. Kemad S. A., 
controlled by Ugin-Kuhlmann and Amer- 
ican Potash & Chemical Corp., actively 
mined boron minerals in the Bigadiç area. 

Turkey remained the western world's 
second ranking supplier of boron, and has, 
in fact, a virtual monopoly on colemanite. 
Production was 47 percent higher than in 
1970. 

Cement.—According to United Nations 
data, cement production in Turkey in- 
creased 18 percent in 1971. The increase 
was due to expansion of existing plants 
as well as to opening of a new plant during 


the year. The new plant is at Elázi$, Mardin 


Province, in southeast Turkey. 

Construction of Hostas cement plant and 
Hostas cement product plant continued 
during the year. These plants are expected 
to be completed and go into full production 
in 1973. 

Fertilizer Materials.—Construction of the 
Mersin fertilizer plant was completed dur- 
ing the year, and trial runs were satisfac- 
tory. This plant, owned 80 percent by 
Cukobirlik Co. and 20 percent by a French 
company, will produce 18,000 metric tons 
of mixed fertilizer in the initial stage and 
200,000 tons after 1 year of operation. 

Turkey’s superphosphate plant, Azot 
Sanayii, at El4zig, eastern Turkey, went 
into full production of 100,000 metric tons 
annually in 1971 and was unable to supply 
about 60 percent of the domestic super- 
phosphate requirement during the year. 
The remaining 40 percent was imported 
from western Europe and U.S.S.R. 


Soda Ash.—A contract was signed by 
representatives of Kerbs et Cie of France, 
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the Polish Polimex-Cekop organization, and 
Turkish Soda Sanayii A.S. in August 1971, 
calling for erection of an integrated soda 
plant to be built at Mersin, South Anatolia, 
Turkey. Construction of the plant at a cost 
of $16 million began in the latter part of 
1971 and should be completed for a trial 
run in early 1974. The capacity of the plant 
is said to be 150,000 metric tons of soda ash 
and caustic soda annually. 

Sulfur.—Turkey's largest mining concern, 
Etibank, remained its only sulfur and sul- 
furic acid producer in 1971. The available 
production data for 9 months indicated 
output of 19,000 tons of sulfur and 12,885 
metric tons of sulfuric acid, most of which 
was consumed domestically. 

Construction of a new sulfuric acid 
plant at Bandirma on the coast of the 
Sea of Marmara, with technical assistance 
from the U.S.S.R., was almost complete, 
and a trial run was scheduled for early 
1972. This plant will have an annual capac- 
ity of 120,000 metric tons of sulfuric acid. 
Most of its output is slated for domestic 
consumption in the fertilizer and mineral 
processing industries. 


MINERAL FUELS 


Coal.—Lignite production from the Zon- 
guldak basin was reported to be at the 
same rate as in 1970. However, overall coal 
production in 1971 increased 5 percent 
compared with the 1970 output. 

The Elbistan lignite deposit in eastern 
Turkey in the Province of Marag was 
opened for trial production runs. It will go 
into full production in 1972. 

Lake Shore Mines Inc. and Nordberg Co. 
completed hoisting and shaft equipment 
installation at the new Asma coal mine in 
the Zonguldak basin. Full operation of the 
Asma mine was expected in 1972. 

Natural Gas.—The natural gas pipeline 
from Iraq's gasfield to Turkey, which has 
been under discussion for the last 3 years, 
was put aside temporarily in 1971 because 
of financing difficulties. Of the two Turkiye 
Petrolleri Anonim Ortakligi (TPAO) na- 
tural gas findings in eastern Thrace in 1970, 
one tested 4 million cubic meters per day. 
Production from both wells was planned 
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for early 1972, and drilling continued in 
the area. 

Petroleum.—The State-owned TPAO put 
the first well of a new oilfield 5 kilometers 
from Adiyaman on production in 1971. Re- 
portedly, the output was 500 barrels per 
day of 27° API crude. TPAO drilled five 
other wells in the same area during the 
year, but no detailed information was avail- 
able. 

Domestic oil production decreased 2.5 
percent to just under 70,000 barrels per 
day, produced by Shell Oil Co., 38,798; 
TPAO, 19,818; Mobil-Panoil, 9,882; and the 
locally owned Ersan Co., 1,408 barrels. 

While domestic crude oil production de- 
clined, petroleum imports increased 45 per- 
cent in 1971. Imports of Saudi Arabian 
crude increased by 1 million tons. Turkey 
purchased crude oil from the following 
countries for the first time: Kuwait, 507,000 
tons; Egypt, 267,000 tons; Iran, 263,000 tons; 
and Syria, 186,000 tons. 

Westates Petroleum Corp., abandoned its 
first offshore well in the Black Sea 32 kilo- 
meters from the coast in 260 feet of water; 
the drilling vessel, Grand Isle, was moved 
to a location 40 kilometers from shore in 
280 feet of water along the same coast. 
Drilling results were not published by year- 
end. 

Few concession changes occurred during 
1971, and no new exploration licenses were 
granted. There were 213 valid exploration 
licenses covering 102,554 square kilometers 
as of December 31, 1971, while 16 explora- 
tion concessions were in force for a total 
of 911 square kilometers. In exploration 
activity seismic surveys decreased 60 per- 
cent, gravity work decreased 58 percent, 
and field geological work decreased 45 per- 
cent. 

Domestic civilian consumption of petro- 


Refinery plant and location 


Turkiye Petrolleri Anonim Ortakligi (TPAO): Batman: 


Domestic 
Istanbul Petrol Refineresi A.S. (IPRAS): Izmit: 
. tie 


%Cö§Ä˙ẽ:ä! xxx as ee ie, 


leum products during 1970 and 1971, in 
metric tons, was as follows: 


Product 1970 1971 
Refinery fuel gas 159, 903 176, 465 
LPG- ·˙·aàAà eee 217, 696 84, 

M aphtha..............- 121,096 131,846 
Aircraft fuel. 1,171 1,353 
9 FFF 44, 909 98,144 
line, super 30,782 61,298 
Gasoline, regular........ 903, 753 890,409 
erosine..... .........- 463,245 484,982 
Solvent 1. 883, 939 2,117,383 
Osiris M ei 8,210,589 4,100,008 
Asphalt... cz 199,930 188 , 887 
Paraffin, vaseline. ...... 219 
Mineral oils_______..__- 125,680 129,697 
Special preparations... .. 4, ,484 
FFF A 144 
Total 7,367,148 8,668,330 


Refineries.—Construction of the Soviet 
designed and partially Soviet financed pe- 
troleum refinery at Aliaga, some 60 kilo- 
meters north of Izmir in southwestern 
Turkey, was 80 percent completed by the 
end of 1971. Badger Turkey Ltd., a Turkish 
subsidiary of British Badger, handled all 
construction work at the site. The plant 
covers 2,900 acres, with docking facilities 
which can accommodate two 100,000-ton 
tankers for crude and four smaller tankers 
for refined products. Reportedly the first 
trial of the refinery will come during the 
first half of 1972. When completed, the 
refinery will be capable of processing 70,000 
barrels of crude oil per day. 

The capacity of Ipras oil refinery at Izmit 
on the Sea of Marmara in northwestern 
Turkey, owned 51 percent by TPAO and 
49 percent by Caltex was doubled. The 
refinery processed 105,000 barrels of crude 
oil per day, with most of the increased 
production earmarked for future export. 

Refinery capacity of Turkey increased 
15.8 percent. Reportedly, throughput was 
8 to 9 million metric tons during the year. 
The following table shows the volume in 
metric tons of crude processed in 1970 and 
1971 by Turkish refineries, as well as loca- 
tion of the plants and their sources of 


supply: 


1970 1971 


DUI OT MERIT E I ee 199,313 825,840 


28282 ] ³ A 8 859, 559 791.043 
33 ͤ ͤ T 1,257 , 580 3,026,024 


B ii au SLE Luc 1,795,770 1,668,859 
——————— 2,507,462 2,885,958 


P — € € 1,218,684 8,697,724 


The Mineral Industry of the U.S. S. R. 


By V. V. Strishkov ? 


Economic growth of the U.S.S.R. is 
closely linked with development of its vast 
mineral resources. The country is a leader 
in the total prospected reserves of such 
minerals as coal, gas, petroleum, iron ore, 
nonferrous ores, and rare metals. 

For many years Soviet industrialization 
was directed toward the expansion of 
heavy industry, which in turn necessitated 
growth in the production of basic mineral 
and metal commodities. Although success- 
ful in achieving production targets, the 
program did not emphasize improvements 
in industrial technology commensurate 
with that of the expanding economies in 
the West. 

The U.S.S.R. has always had considera- 
ble difficulty in construction of mineral in- 
dustry projects. Often the time required to 
complete projects is double that specified 
by the U.S.S.R. State Construction Com- 
mittee. The practice of putting mines and 
plants into operation with many imperfec- 
tions has resulted in great inefficiencies in 
production. Labor productivity lags far be- 
hind design indicators. Prolonged delays 
are necessary to achieve planned capacity. 
Mine renovation moves slowly. Certain re- 
publics and organizations, trying to attract 
large development appropriations to their 
area, exaggerate the value of local mineral 
deposits. According to Soviet reports, many 
projects have to be dropped after expen- 
sive reinvestigation. Vast sums of money 
are often spent in developing these uneco- 
nomic mines. 

Despite these weaknesses, the Soviet 
Union has made progress in natural re- 
source development. With complete nation- 
alization and low-wage labor, the U.S.S.R. 
has maintained its position as the world's 
second largest producer of industrial prod- 
ucts. It is the world's leading producer of 
iron, manganese, and chromium ores, pig 
iron, crude steel, platinum-group metals, 


potassium salts, and cement. It occupied 
second place, following the United States, 
in world output of aluminum, copper, 
lead, petroleum, natural gas, coal, and 
phosphate rock; it ranked after Canada in 
the production of zinc, nickel, and asbes- 
tos; and followed the Republic of South 
Africa in gold production. 

Compared with 1970, 1971 saw an in- 
crease in the production of electric power 
by 59 million kilowatt hours, oil by 23 
million tons, gas by 14 billion cubic me- 
ters, coal by 17 million tons, pig iron by 
3.3 million tons, steel by 4.8 million tons, 
finished rolled metal] by 3.3 million tons, 
mineral fertilizers by 6 million tons, and 
cement by 5.1 million tons. 

It was reported that production of non- 
ferrous metals in 1971 increased as follows, 
in percent: aluminum, 6.3; refined copper, 
7; zinc, 11.3; nickel, 8; titanium, 7; tung- 
sten concentrate, 5; and alumina, 7. Plan- 
ners have projected increased production 
of nonferrous metals in 1972 as follows, in 
percent: aluminum, 10; alumina, 12; re- 
fined copper, 5; nickel, 4; and magnesium, 
5. 

There were also increases in output of 
rare metals and oil refinery and oil chem- 
istry products. 

Expansion in the mineral industry con- 
tinued to be achieved mainly through in- 
creased labor and capital rather . than 
advancing technology. Because of shortages 
of mineral commodities, efforts were di- 
rected chiefly toward fulfilling quantitative 
goals and less attention was paid to qual- 
ity. A considerable part of industrial out- 
put did not meet Soviet standards of 
quality. The productivity of labor and 
equipment continued to be below planned 


1 This publication is based entirely on a review 
of the sources published by the U.S.S.R. 

2 Mining engineer, Division of Fossil Fuels. 

3 All tons in this publication are metric tons. 
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levels. 4 Labor turnover remained a serious 
problem at many mines and plants, partic- 
ularly in the north and northeast. The av- 
erage monthly earning of the Soviet work- 
ers and employees was 126 rubles in 1971, 
or 3.3 percent over that of 1970. 

Capital investment in the Soviet econ- 
omy in 1971 rose 7 percent, down from the 
9 percent increase claimed for 1970. Total 
investments were 87 billion rubles5 The 
commissioning of production facilities, ei- 
ther new, expanded, or renovated during 
the year were as follows, in million tons: 
crude iron ore, 21.0; raw coal, 17.4; pig 
iron, 3.4; steel, 1.9; ferrous semimanufac- 
tures, 1.9; steel pipe, 0.4; mineral fertiliz- 
ers, 3.0; and cement, 2.8. New electric pow- 
erplant capacity totaled 12.3 million 
kilowatts. The plans for new construction, 
renovation, and expansion during 1971 
were not all completed. Delayed start-ups 
of several important units were resched- 
uled. By January 1, 1971, planned capacity 
had not been reached at 38 blast furnaces, 
four open-hearth shops, two oxygen con- 
verter shops, and at 21 rolling mills in the 
Ukraine. s Basically, these were units where 
the date for reaching capacity was already 
past. 

Although prospected reserves of mineral 
fuels, particularly petroleum and gas, have 
grown considerably, most of the reserves 
are located in relatively underdeveloped 
areas. Even though many raw materials de- 
posits, such as manganese, chromite, dia- 
mond, asbestos, and lead, are as good as 
the ores mined in the rest of the world, 
some of the explored deposits are poor 
and the ore difficult to concentrate. Until 
very recently, most of the nickel ores 
mined in the U.S.S.R. were low in metal 
content. The situation is similar with re- 
gard to mercury and tin ores and alumi- 
num raw materials. Approximately 20 per- 
cent of the iron ore reserves require 
complicated methods of concentration. Re- 
cently there has been some decline in the 
average content of metal in lead, zinc, cop- 
per, molybdenum, tungsten, and other 
ores. 

The main purpose of Soviet mineral ex- 
ploration in recent years has been the dis- 
covery of economic reserves that would 
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compensate for the unbalanced or unsatis- 
factory distribution of the raw materials 
for production of major metals, all fuels, 
and many construction materials. 

There were over 500,000 employees in 
the geological prospecting organizations of 
the U.S.S.R. in 1971, including about 
120,000 graduate specialists with university 
and technical education. A total of 1.5 bil- 
lion rubles were spent on geological explo- 
ration in 1971. 

In many instances exploratory surveys 
and geophysical work have not substan- 
tially improved the U.S.S.R.’s mineral re- 
serve position. This pertains particularly to 
nonferrous metals and rare metals and 
gold. Despite the extensive, specially ori- 
ented geological prospecting conducted for 
many years, the strains, inherent in 
supplying the Chimkent lead plant and 
the Balkhash copper smelting plant and 
the expanding Karaganda metallurgical 
plant with local raw materials, have still 
not been eliminated. Some operating min- 
ing enterprises, especially in the gold min- 
ing industry, are assured of explored ore 
reserves for only 5 to 10 years. There also 
are shortages of high-quality aluminum, 
tungsten, mercury, and partial shortages 
iron ore reserves.7 

Government Policies and Programs.— 
The final targets of the ninth 5-year plan 
(1971-75) were approved by the Supreme 
Soviet, November 25, 1971. The main tasks 
of the plan are to provide a significant 
growth of heavy industry and steady devel- 
opment of the mineral industry on the 
basis of the greatest possible utilization of 
mineral resources. Significant shifts are ex- 
pected in the fossil fuels and nonferrous 
metals industries, including rapid rates of 
development in the Asian part of the 
U.S.S.R. for aluminum, copper, nickel-co- 
balt-platinum, diamonds, gold, titanomag- 
nesium, petroleum, and natural gas. It is 

* Pravda, Moscow, Jan. 18, 1971, p. 2. 

5 Official exchange rate is 1 ruble=US$1.215. 
Approximate buying power of 1 ruble relative to 

rices in the United States for hard goods and 
ood ranges from about $0.20 to $0.50. 

6 Metallurgicheskaya i gornorudnaya promysh- 
lennost’ (Metallurgical and Metal Mining Indus- 
try) Dnepropetrovsk. No. 5, May 1971, p. 2 


T Razvedka i okhrana nedr (Exploration and 
Conservation of Natural Resources), Moscow. No. 


3, March 1972, p. 1. 
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million metric tons, unless otherwise speci- 
fied: 


Commodity 1971 1972 1973 1974 1975 
Coal.insszlM : 78 620 634 652 670 695 
))))(üöĩöĩ?r˙ ꝗ ff. x 120 126 131 138 146 
CC%;§éêÜͤ6öÿkÜ³ A ð : ⁊ ¼( m y A LE 371 395 429 1 496 
/)J%%%0%)U!((..õõͤõͤͤũ nee at Ue eee 99 108.4 108.5 116.8 125 
Natural gas billion cubic meters. . 211 229 250 280 320 
POWOP soe cose mw... eee e billion kilowatt hours 790 850 913 985 1,065 


Economic Integration of the COMECON 
countries.8—Since 1949 the aims of COME- 
CON have been to increase the economic 
growth of member countries. Cooperation 
has led to the establishment of new indus- 
tries, including iron and steel plants, in 
Poland, East Germany, Hungary, and 
Czechoslovakia. All COMECON require- 
ments for crude iron and ores are being 
met by the U.S.S.R. The U.S.S.R. has also 
exported 138 million tons of petroleum 
and 8 billion cubic meters of gas to CO- 
MECON nations during the 1966-70 pe- 
riod. COMECON members have jointly 
constructed the crude oil “Friendship Pipe- 
line" and the electric power grid Mir.“ 

In 1971, extensive efforts were made to 
advance socialist integration of the COME- 
CON economy. The program was adopted 
by the 25th Session of COMECON, which 
was held in Bucharest on July 27-29 and 
attended by representatives of Bulgaria, 
Hungary, East Germany, Mongolia, Poland, 
Romania, the U.S.S.R., Czechoslovakia, and 
also by Yugoslavia. 

The following are the principal goals for 
economic integration over the next 15 to 
20 years: 

The eight COMECON nations regard 
the coordination of the 5-year plan as one 
of the basic methods of planned coopera- 
tive development and as one of the main 
aims of forming stable reciprocally advan- 
tageous relations. They will continue to 
coordinate the 5-year national economic 
plans with the drafting of the national 
plan. 

The COMECON countries will endeavor 
to streamline cooperation in mutual trade, 
including questions of price formation, and 
also develop trade with socialist nations 
not members of the Council and other 
countries. It is envisaged that they will 
continue concluding long-term commercial 
agreements based on the results achieved 
in the coordination of national economic 
plans. They also envisage deliveries that 
stem from agreements on the specialization 


and cooperation of production and other 
economic agreements or long-term con- 
tracts. 

The program also calls for joint plan- 
ning of branches of industry, specialization 
by each country so as to divide labor more 
rationally, cooperation in prospecting, joint 
economic forecasting, and standardization 
of machine systems, equipment, and instru- 
ments. 

In the iron and steel industry, special 
attention is to be devoted to increasing the 
beneficiation and agglomeration capacities 
of mineral dressing plants in the U.S. S. R., 
with the objective to insure long-range 
supplies. The requirements of the COME- 
CON members for metallurgical coke is to 
be mainly met by deliveries from Poland, 
the U.S.S.R., and Czechoslovakia. Under 
the program, proposals will be worked out 
in 1971-72 on joint construction in the 
U.S.S.R. of a big metallurgical plant by 
the countries concerned. 

Plans call for increasing production of 
copper and zinc in Poland and copper and 
nickel in the U.S.S.R. These metals will be 
made available to bloc members in propor- 
tion to their capital investments in new 
projects in the U.S.S.R. and Poland. 

Decisions of the 25th session will have 
important significance in the development 
of COMECON power and fuels industries. 
A forecast of the bloc countries’ require- 
ments in fuel and energy up to the end of 
the century is to be completed during the 
1971-73 period. 

By 1980, additional capacities for the 
production and transportation of crude oil 
and natural gas is to be created in the 
U.S.S.R. and for coal in Poland. Poland, 
Czechoslovakia, and the U.S.S.R. are indi- 
cated as principal producers and exporters 
of coal and coke, and the U.S.S.R. of crude 
oil and natural gas to other bloc members. 


8COMECON or CMEA-Council for Mutual 
Economic Assistance comprises the following 
countries: Bulgaria, Czechoslovakia, East Ger- 
many, Hungary, Mongolia, Poland, Romania, and 
the U.S. S. R. 
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The COMECON nations also agree to 
integrate their efforts in geological pros- 
pecting, construction of mineral projects, 
joint exploitation of mineral resources, and 
in scientific and technological research. 

COMECON member-countries are plac- 
ing great hopes on their international 
banks—the Investment Bank and the Bank 
of Economic Cooperation. The former will 
promote the development of a medium- 
and long-term credit system for joint en- 
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terprises connected with the expansion of 
economic cooperation among COMECON 
member-countries. The activity of the lat- 
ter, concerned with short-term crediting, 
will be directly involved in ensuring the 
factual transferability of the collective cur- 
rency. The introduction of free convertibil- 
ity of member nation currencies, based on a 
convertible ruble, has already been an- 
nounced. 


PRODUCTION 


Although the U.S.S.R. does not publish 
official statistics on all mineral commodi- 
ties, information is available on most basic 
materials. These, together with published 
information on industrial development, 


provide the basis for estimating output of 


other commodities. Therefore, many of the 
figures in the production table are inter- 
pretative extrapolations from Soviet pub- 
lished material and represent at best an 
order of magnitude. Production capacity 
for almost all mineral commodities rose 
during the year. 

The Asian part of the U.S.S.R. (east of 
the Urals) provided approximately 44 per- 
cent of the total Soviet coal output, 30 
percent of the natural gas, about 20 per- 
cent of the crude oil, and over 27 percent 
of the electric power. The Russian Soviet 


Table 1.—U.S.S.R.: 


Federated Socialist Republic (R.S.F.S.R.) 
continued to rank first among the 15 So- 
viet Republics in mineral production and 
produced over four-fifths of the gold and 
silver, practically 100 percent of platinum- 
group metals, more than 80 percent of the 
petroleum, over 55 percent of the coal and 
steel, and about two-thirds of the electric 
power in 1971. The Ukraine ranked first 
in the output of coking coal, manganese, 
and iron ore and second in natural gas. It 
provided about one-third of the total So- 
viet coal and natural gas production, 
about 57 percent of the output of iron 
ore, about 48 percent of pig iron produc- 
tion, over 40 percent of the output of steel 
and rolled ferrous metal products, and 
nearly one-half the metallurgical equip- 
ment produced in the Soviet Union. 


Estimated 1 production of mineral commodities 


(Thousand metric tons unless otherwise specified) 


Commodity 1969 1970 1971» 
METALS 
Aluminum: 
Ores and concentrates: 
Bauxite, 26-52 percent alumina. ......................- r 4,200 r 4,300 4,500 
Nepheline concentrate 25-30 percent alumina............ r 300 r 400 500 
Alunite ore, 16-18 percent alumina. ...................- r 100 r 200 300 
Alumiha.-. o Se ⁰-ö. mn mr t LE eee 1, 600 1, 850 2, 000 
Metal, smelter: 
1117 ͥͥͥͥÄͤ.⁰wr. ³%Ü5?8ͤ ð m ĩð m d E 1,050 1,100 1,180 
Secondaly 4. ), Ll s Qc A Rie 120 120 120 
Antimony, mine output, metal content metric tons. . 6,600 6,700 6,900 
Arsenic, white (AszOꝰùũ ꝰũ do- 7,100 7,150 7,150 
Beryllium, beryl, cobbed, 10-12 percent Beo do- 1,250 1,300 1,300 
Bismuth, mine output, metal content do- 50 5 5 
ar, «⅛ĩiͥißdddꝓfyf́7ꝙÿ mt do 2,300 2,350 2,400 
Chromium, chromite ore, 30-56 percent Cr 1,700 1,750 1,800 
Cobalt, mine output, metal content metric tons 1,500 1,550 1,600 
Copper: 
Ore: 
Gross weight, 0.5-2 percent Cue 55,000 57 , 000 62 ,000 
Metal content, recoverable. e! 550 57 62 
Blister: 
PrHDSPy Ss ];ĩ ⁵ ?ʃð? ]] ð⅛˙ ⅛ ee rs Se le 550 570 620 
Send ð ͤ Ea ere 140 140 140 
Gl ³ð Nö 8 thousand troy ounces 6,250 6,500 6,700 


See footnotes at end of table. 
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Table 1.—U.S. S. R.: Estimated 1 production of mineral commodities—Continued 
(Thousand metric tons unless otherwise specified) 


Commodity 


METALS Continued 
Iron and steel: 
Iron ore, 55-63 percent Fe ?___-.......----..-.------------- 
AgEiomerateo products:: 


Pig iron and ferroalloys:? 
Pig iron for steelmaking............................... 
Foundary pig iron 
Spiegelei... uele sucess s. 
Ferromanganese...__....-.---.----------------------- 


Pipe stock... e lunc ³ðAſ/ſ ⁵³ ⁵ ⁰⁰AAAAAA ee ce eS 
Tubes from ige cu ee eek Bek ee 


Plates and sheets: 
Over 5 millimeters thick........................... 


S uude ccs. ce y ³ꝛ ĩ 
Railway track material__.........-....--------_------~- 

heels, tires and ax les. 
Unspecified shapes for sallllllkllœ 
Other Loc ³⁰¹w ] dd 8 


Total semimanufactur es 


Selected end products: 
Welded pipes and tube ns 
Seamless pipes and tubes 


WMinplate exec ———— — —  — (— 
Galvanized sheets 
Electrical sheet, bee esac tees 
Cold redueed sinnt. ce 
WIIG-Diailo::..22552 20 ͤ ͤ wm a le 
Lead: 
Mine output, recoverable metal content 


ary 
Magnesium metal, including secondary.........................- 
Manganese ore, gross weight 
Merc metal including secondary..............- 76-pound flasks.. 
Molybdenum, mine output, metal content metric tons 
Nickel metal, including secondar // 
Platinum, mine output, metal content...... thousand troy ounces.. 
m metal including secondary. .......................- do.... 
in: 
Mine output, recoverable metal content long tons 
Smelter: 
Primary 2s. 5c eu ũe 0ͤͥꝙ cas un ese Lu d LEE do- 
Seongs¶s¶ns do 
Titanium mer! exce Ese E metric tons 
Tungsten concentrates, contained tungsten. ............... do 
5 content of exported slag gg do 
ine: 
Mine output, recoverable metal content 
Metal: 
e,, ß ß dau a Lu M ELE 


See footnotes at end of table. 


1969 


186,134 
132,988 


? 


71,521 
8,930 
86 


879 
219 


81,635 


103 , 263 
7,053 


110, 316 


30, 564 
6, 868 
4, 320 
1.441 


9,644 
12,686 


1970 


r 195,492 
r 138,199 
10,620 


r 15,649 
9,160 


85,983 
r 108,736 
17,150 
r 115,886 
r 31,618 
r 6,950 


r 4,610 
1,497 


r 10,194 
r 14,338 
r 24,527 


17,042 
r 5,392 


r 12,434 


2,200 
38,000 


27,000 


27,000 
10,000 
r 12,500 
6,700 
3,064 


r 575 


610 
70 


1971 v 


203, 008 


140, 658 
18,475 


89,254 


112,984 
7,653 


120 , 637 


32,599 
7,350 
4,931 
1,577 


11,169 
14,467 
25,636 


2,900 
89,000 


28,000 


28,000 
10,000 
13,300 
7,000 
3,175 


650 


650 
70 
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Table 1.—U.SS.R.: Estimated 1 production of mineral commodities—Continued 
(Thousand metric tons unless otherwise specified) 


Commodity 1969 1970 1971» 
NONMETALS 
JJ ³·˙AQQQAQA——᷑ 8 960 1, 065 1,150 
Dante 2-222503 ce emdsos ca e i eu e uie 8 280 285 
Boron minerals and compounds, BO; content 70 70 72 
Cement, hydraulicoc- N P —x k „k 89, 800 95,200 100, 300 
Clay: Kaolin (including china ela ʒ --- -2-2-2 1, 800 1, 800 1,900 
lle gp auda metric tons 6,000 6,500 6,500 
Diamon 
EEEL AEAN AIEA A E thousand carats.. 1,500 1,600 1,800 
Industrial ETENEE MENE AE E EN ENE SEA E ee E do- 6,000 6,250 7, „000 
%ÜÜ ͥͥ0³˙Ü—diſ ͤ D A 88 do 7,500 7,850 8, 800 
HFlllrkrllnlllllilñ.n„. 8 360 0 
e p cece seseoeeesecee aces 250 250 250 
Fertilizer materials: 
Crude: 
Nitrogen compounds, N econtent . . .-.-. Lll 22.2... 4,509 5,428 6,055 
Phosphate 
Apatite: 
Ore 17.7 percent PO 225, 500 227, 200 28, 000 
Concentrate 39.4 percent PO 10, 500 1211, 300 11, 650 
Sedimentary rock: 
Ore 18 percent POW“): 17, 500 19,000 20,000 
Concentrate, 19-25 percent P:O]]]]].)) .. 8,750 9,500 10,000 
Potassic, potash, K: O equivalent r 3,183 4,087 4,807 
Manufactured: 
na aN iy , oues dcuE eie lsc 21,979 26,442 29,530 
tic, gross weight r 11,081 13,370 14,826 
Phosphatie meal, Ero Weg 5,076 5,709 5,420 
Potassic, gross weight ve r 7,651 9,824 11,556 
Other, gross weigh eᷣ e ““iemnn 4 22 55 66 
I umo raices RU DL ĩ Se A OLI. r 45,809 55,400 61,398 
Fo ð y ⁰ ⁰⁰⁰⁰ dri ee eke 400 
Graphité. ͥͥͥͥ]ſ⁶ͥ ᷑¹ꝛůmunr ⁰.w-w t ĩð . ei E ES 70 
GYDSUMm. ⁰²˙i.ꝙ:t... ]⁊ð d ³ͥͤ ßßddͥ vy y lee 2 4, 565 4, 700 4,700 
Lime, dead burned.............................. l.l. eee eee 221,841 21, 500 21, 500 
Magnesite, cudũeeese aM R RS eie 9,100 8,100 8,200 
Ü] ⁰˙ ͥ ⁰0„m³A. ⁰⁰m;; LL LU rE I age 37 38 38 
Pyrite: 
Gross weight... ... ekkkkkkee . 3, 500 4, 000 4,200 
Sullur content... ͤfv bk Ae eei 1,850 2,100 2,200 
Refractory materials 
Oller MIENNE ie EAE r 6,065 6,097 6,133 
Dinas (quartzite-lime)?. ............-...- 2... .- lll... ll. 2.- 635 597 
Magnesite and chrome magnes item 1,402 1,423 1,451 
Magnesite powder 1,246 1,344 1,819 
Toar UVV r 9,348 9,461 9,500 
Salt, all'tyDest t . LL 12,100 12,400 12,000 
Sulfur, elemental (excluding sulfur content of pyrite): 
h ðVü/ ᷣͤ y y 1,120 1,120 1,190 
Byproduct, recoverſe e 480 480 
J))! ĩĩê?k02b¹ ³˙¹ ¹ y v y tig We ted 380 380 400 
Coal: MINERAL FUELS AND RELATED MATERIALS 
oal: 
Air! Lad i e M r 76,711 75,803 75,760 
Mir ores 161,448 
/. 0c ] ³ ¶ꝛõ⁰ ½ddꝙ½ 6³mꝛD AU Lice C 8 2 k 
Other e not specifically identified) ......................- r 229, 157) 400,603 411,779 
Totan Eee ee ER RES ne ee A are ee LEES 467 ,316 416,406 487, 589 
Lignite and browu.unnnunnʒᷣů—ꝛwꝛ l „ 140, 486 147, 708 153,342 
Coke, oven and beehive, including breeze and gas coke. .......... 783,538 15,404 18,826 
Fuel briquets:* 
From anthracite and bituminous coal. 1,478 1,448 1,444 
From brown co all 5,298 5,765 6,244 
Ie | So ee pd Drm a 6,776 7,218 7,688 
Gas, natural: 
Gross production billion cubic feet 6,860 1,520 7,900 
Marketed production?............... 2 222 LLL eee do- r 6, 396 r 6,990 7,501 


See footnotes at end of table. 
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Table 1.— U.S. S. R.: Estimated 1 production of mineral commodities—Continued 
(Thousand metric tons unless otherwise specified) 
Commodity 1969 1970 1971» 
MINERAL FUELS AND RELATED MATERIALS—Continued 
Peat: 
Agricultural ugsek k 130, 000 130, 000 130, 000 
CJJJC·ö˙ͤ 8 244, 800 r 47,500 44,800 
Petroleum: 
Oil sháalet-.uocosnceco .f ote es d 23,020 24,319 26,203 
Crude: 
As reported, gravimetric units? |... 22 2222.22. --- r 328 ,373 r 353 ,089 377,075 
Converted, volumetric units. thousand 42-gallon barrels.. 72,413, 542 r 2,594, 887 2 „771, 501 


P Preliminary. r Revised. 
! Estimates except where otherwise noted. 
? Reported in Soviet sources. 


Source: United Nations Quarterly Bulletin of Steel Statistics for Europe. V. 3, No. 1, 1972, New York, 


1972 p. A-22. 


4 Items reported under this heading are produced from semimanufactures listed above and possibly also from 
imported materials. Therefore, these data are not additive to the semimanufactures total listed. 
5 Run-of-mine coal; the average ash content of the coal shipped from the mines was 19.77 percent and the 


average calorific value was a little more than 5,000 kilocalories per vu eir in vb s 
$Source: United Nations Annual Bulletin of Coal Statistics for 


pp. 38, 60. 


The Asian Republic of Kazakhstan, one 
of the most important base metal produc- 
ing areas in the U.S.S.R., occupied third 
place in the Soviet mineral production and 
was the leading producer of lead, zinc, 
chromite, and rare metals. Metallurgical 
plants in the Altay region continued to 
suffer from inadequate feed owing to lags 
in mine expansion and  beneficiation 
technology.® 

Table 2 is derived from official statistics 
of the Central Statistical Administration 
for 1970. Official figures by Union Repub- 
lic for 1971 are not available, but are ex- 
pected to follow the same general pattern. 

Despite expansions in the mineral indus- 
try, supply has not kept up with demand 


, 1971 New York, 1972, 


of the Soviet economy, which experienced 
serious shortages of minerals and metals. 
While the reported mineral product con- 
sumption per capita approaches that of 
Western Europe, there is still a significant 
difference in the standard of living. One 
reason for the apparent difference is that 
Soviet per capita consumption is measured 
in terms of minerals produced, not in 
terms of minerals usefully consumed. In 
addition, mineral product shortages often 
bring with them substandard products, 
which many times are marked as standard 
quality products. 

Ferrous metal production volume in the 


9 Kazakhstanskaya pravda (Alma-Ata). May 18, 
1971, p. 2; Jan. 20, 1972, p. 2. 


Table 2.—U.S.S.R.; Production of selected commodities, by Union Republic in 1970 


(In percent) 
Elec- Mineral 
Republic tric Crude Natural Pig Crude Rolled Iron  fertil- Cement Coal 
power oil gas Iron steel steel Ore izers 

Russian Soviet Federated 
Socialist Republic (R. S. F. S. R.) 63.5 80.6 42. 48.8 55.1 53.50 33.1 49.2 60.6 55.2 
Ukrainian S. S. I 18.6 4.0 30. 48.2 40.2 40.50 56.9 20.8 18.1 33.2 
Belorussian S.S.R.............- 0 1.2 : E .2 .10 m 11.1 2.0 D 
Uzbek S. S. I.. 2. 5 5 16. a 4 4400 7. 4 3.4 . 6 
Kazakh S. S. cc 4.7 3.7 1 2.1 1.9 3.02 9.3 3.5 5.9 9.9 
Georgian S. S. N 1;2 a = 9 1.2 1.42 .8 1.5 4 
Azerbaydzhan S. S. RRR... 1.6 5.7 2 " .6 .78 at 1.0 1.5 ER 
Lithuanian S. S. 1.0 — = PR N m Lr 2.1 1.2 ET 
Moldavian S.S.R..............- 1.0 — = -- En m ae a .8 s 
Latvian S. S. .. 4 - EM E 4 33 8 e .9 ca 
Kirghiz S. S. k. 5 .1 E xd Ja Ex ae 1.0 6 
Tadzhik S.S.R................- 4 .1 ne E La eM 5 .9 .1 
Armenian S. S. N 8 — oe 88 me Ses zs .9 .8 » 
Turkmen S. S. 2 4.1 6 dins cie Lc i M f .4 ET 
Estonian S.S.R...............-- 1.6 2 . e E EN ER 2.4 1.0 i 
Total. 2:525 S 100.0 100.0 100.0 100.0 100.0 100.00 100.0 100.0 100.0 100.0 


Source: Narodnoye khozyaystvo S.S.R. v 1970 g (National Economy of the U.S.S.R. in 1970), Moscow, 1971, 


pp. 70-78 
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U.S.S.R. during 1963-71 increased 1.5 
times, with crude steel output reaching 121 
million tons in 1971. Nonetheless, the 
economy continued to experience shortages 
of ferrous metals. Soviet published data es- 
tablished that millions of tons of iron and 
steel were not reaching end users in the 
form of new products because of: 1) exces- 
sively high crude metal consumption per 
unit of finished usable product; 2) short- 
ages of an assortment of rolled products 
resulting in the consumption of heavier 
units; 3) heavy weight of finished usable 
products in comparison with analogical 
units for Western practice; 4) low levels of 
product durability requiring extensive re- 
placement and repair; and 5) inefficient 
repair practices. 
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Approximately one-half of the profiles 
produced reportedly did not meet con- 
sumer specifications but nevertheless were 
used. Similarly, use of incorrect types and 
sizes of pipe in the gas and petroleum in- 
dustries resulted in the use of 16 percent 
more meta] than was necessary. According 
to Soviet sources, the utilization factor for 
metal in the metal-working and machine- 
building industries in 1971 was 25 percent 
lower than that in the United States. A 
study of Soviet publications showed that 
only about one-third of the total crude 
steel production is effectively used in the 
Soviet economy, and two-thirds is remelted 
or lost as a result of inefficient production 
and consumption of metal. 


TRADE 


In the Soviet Union, foreign trade is a 
state monopoly, administered by the For- 
eign Trade Ministry. Actual business is 
conducted through foreign trade organiza- 
tions, of which there are about 40. The 
sale of minerals, as of other Soviet prod- 
ucts, is carried out largely under bilateral 
trade agreements negotiated on a state-to- 
state basis. 


International trade ranks high in the 
mineral industry's priorities. Since the 
value and volume of trade are directed by 
the Ministry of Foreign Trade, planned 
exports and imports reflect national goals 
and national priorities. There is, therefore, 
an implied commitment to exportation to 
achieve a designed trade balance. The high 
priorities placed upon achieving the goals 
may result in commodity sales at below 
world price levels. 

In the total economy, foreign trade is 
relatively less important to the U.S. S. R. 
than it is to some other industrialized na- 
tions. However, definite political and eco- 


Group of countries 


Developed non-Communist countries 
Developing non-Communist countries. 


Total non- Communist countries 
Total Soviet trade value 


nomic objectives are sought through trade, 
and the Soviets intend to expand trade 
volume. In terms of foreign policy, de- 
pendence of some countries upon Soviet 
trade gives the U.S. S. R. varying degrees of 
economic influence abroad. Sales and pur- 
chases at appropriate places enable the So- 
viet Union to exert political pressure. Be- 
cause the U.S. S. R. has a dominant position 
in the COME CON bloc, the volume of 
trade it affects is significantly greater than 
the trade value of the U.S. S. R. alone. 


The value of total Soviet trade turnover 
(ex ports plus imports) expanded by 7.1 
percent from 22.1 billion rubles in 1970 to 
23.6 billion rubles in 1971. Exports from 
the U.S.S.R. were valued at 12.4 billion ru- 
bles, 7.8 percent more than that of 1970. 
The value of imports amounted to 11.2 
bilion rubles, a 6.3-percent increase over 
1970. 

The value of total commodity trade with 
various groups of countries in 1965, 1970, 
and 1971 follows, in billion rubles: 


Percent of increase 

1965 1970 1971 1971-65 1971-70 

HERI 8.5 12.3 13.3 56.8 8.1 
. 1. 6 2.1 2.1 31.2 
nde m 10.1 14.4 15.4 54.0 

REOR 2.8 4.7 5.1 80.6 8.8 

coc EM 1.7 8.0 8.1 77.4 3.8 
ENS 4.5 7.7 8.2 11.0 
„ 14. 6 22.1 23. 6 61.9 


Source: Foreign Trade, Moscow. No. 5, May 1972, p. 3. 
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In 1971, the Soviet Union traded with 
106 countries, including 85 countries with 
which it has trade agreements. 

The volume of Soviet foreign trade with 
Communist countries increased from 65.2 
percent of the total in 1970, to 65.4 per- 
cent in 1971. The U.S.S.R.’s major trading 
partners are the COMECON countries. 
Trade with them increased from 55.6 per- 
cent of the total in 1970 to 56.2 percent in 
1971. Compared with 1970, trade with in- 
dividual countries increased in 1971 as fol- 
lows, in billion rubles: East Germany, 
from 3.3 to 3.5; Poland, from 2.4 to 2.5; 
Czechoslovakia, from 2.2 to 2.4; Bulgaria, 
from 1.8 to 2.1; Hungary, from 1.5 to 1.7; 
Romania, from 0.919 to 0.935; and Mongo- 
lia, from 0.231 to 0.235. The trade turn- 
over increased with Yugoslavia from 520 
million rubles in 1970 to 548 million ru- 
bles in 1971, and with People’s Republic 
of China, from 42 million rubles to 139 
million rubles. There was a reduction in 
trade turnover with Cuba from 1,045 mil- 
lion rubles in 1970 to 891 million rubles 
in 1971. 


The Soviet Union's trade with COME- 
CON member countries is increasing sig- 
nificantly. The signed commercial agree- 
ments between the U.S.S.R. and 
COMECON members show that total trade 
value during 1971-75 could be as much as 
77 billion rubles, which is more than 1.5 
times the total value of the previous 5-year 
agreements. In accordance with the agree- 
ments, Soviet trade is to increase in 1975, 
in comparison with 1970, 60 percent with 
Bulgaria, 64 percent with Hungary, 31 per- 
cent with Mongolia, 57 percent with Po- 
land, 40 percent with Romania, 43 percent 
with Czechoslovakia, and 54 percent with 
East Germany. 


The value of Soviet trade with non- 
Communist developed countries expanded 
from 4.7 billion rubles in 1970 to 5.1 bil- 
lion rubles in 1971. These countries ac- 
counted for over 21 percent of the Soviet 
foreign trade. Compared with 1970, trade 
with individual countries increased in 1971 
as follows, in million rubles: Japan, from 
652 to 734; West Germany, from 544 to 
667; Finland, from 531 to 569; Italy, from 
472 to 495; France, from 413 to 576; and 
the United States, from 161 to 184. There 
was a reduction in trade turnover with the 
United Kingdom, from 671 million rubles 
in 1970 to 607 million rubles in 1971, and 
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with Sweden, from 235 to 196 million ru- 
bles. A 33- to 35-percent increase in Soviet 
foreign trade with non-Communist devel- 
oped countries is planned for 1971-75. 

In 1971, the developing countries ac- 
counted for over 13 percent of Soviet 
foreign trade. Trade with these countries 
grew through the expansion of the eco- 
nomic and technical assistance that is now 
given to about 40 countries. Compared 
with 1970, Soviet trade turnover with de- 
veloping non-Communist countries in- 
creased by around 100 million rubles. The 
largest Soviet turnover was achieved in 
trade with the Arab Republic of Egypt, 
from 606 million rubles in 1970 to 644 
million rubles in 1971; followed by India, 
from 365 to 372 million rubles; Iran, 231 
to 239; Algeria, 118 to 122; Iraq, 64 to 
105; Turkey, 83 to 102; Afghanistan, 67 to 
80; and Syria, 59 to 78 million rubles. In 
the recent period, the number of Soviet 
trading partners in Latin America has in- 
creased considerably. 

Maritime transport plays an important 
role in the development of Soviet foreign 
trade. In 1970 it handled 121 million tons 
of goods moving in foreign trade, includ- 
ing 107 million tons destined for export. 

The requirements of the U.S.S.R. for 
maritime transport are still far from being 
fully met by the domestic (flag) fleet. 
This is explained by the increased ship- 
ments resulting from the rapid growth in 
foreign trade, in part with Cuba, North 
Vietnam, and with the developing coun- 
tries. Expansion of the Soviet ocean-going 
fleet has not kept up with the growth in 
the requirements of foreign trade. As a re- 
sult, a relatively high share of maritime 
shipments are made in vessels of the West- 
ern fleet. 


During the years 1966-70, the Soviet 
fleet received 340 vessels having a dead- 
weight of more than 4.4 million tons; the 
carrying capacity of the fleet was increased 
by 43 percent. About 80 percent of the So- 
viet ocean-going vessels have been built 
during the past decade. In 1971 the Soviet 
ocean-going fleet was to increase the vol- 
ume (tons) of goods hauled by 5 percent 
compared with 1970, and ton-miles sailed 
was to be increased by 8.2 percent. 


There are plans to build a new Black 
Sea port by 1975. The port is to handle 
ships up to 170,000 tons; the water near 
the quays is to be over 18 meters deep. It 
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will have facilities for handling container- 
ized cargo and for loading and unloading 
coal, ore, fertilizers, and other cargo. 


Qualitatively, there was no significant 
change in patterns of Soviet mineral trade 
in 1971 compared with 1970. Fuel, mineral 
raw materials, and metals play the largest 
role in Soviet exports, representing about 
40 percent of total official exports during 
1971. There was an increase in exports of 
fuel and power, from 15.6 percent of total 
exports in 1970 to 18 percent in 1971. 
Power exports in 1971 amounted to 7 bil- 
lion kilowatt hours, a 31-percent increase. 
Crude oil exports reached nearly 75 mil- 
lion tons, a 12-percent increase; petroleum 
products sales amounted to 30 million 
tons; and gas exports reached about 4.6 
billion cubic meters, almost a 38-percent 
increase compared with those of 1970. 


There was a reduction in Soviet exports 
of ores and metals, from 19.6 percent of 
total exports in 1970 to 18.7 percent in 
1971. However, a considerable growth was 
registered in nonferrous metal exports, in- 
cluding zinc, nearly 44 percent, and cop- 
per, 41 percent. Mineral fertilizers sales 
amounted to 5.4 million tons in 1971. 


Over 50 percent of crude and petroleum 
products, about 70 percent of natural gas, 
93 percent of electric power, about 90 per- 
cent of iron ore, and approximately 80 
percent of aluminum were shipped to Com- 
munist countries. Soviet deliveries repre- 
sented one-third of the import require- 
ments of these countries in machinery and 
equipment, almost 100 percent in crude oil 
and pig iron, approximately 85 percent in 
iron ore, and about 75 percent of the min- 
eral fertilizer demand. An even more in- 
tensive growth in the demand for oil, nat- 
ural gas, pig iron, iron ore, and mineral 
fertilizers in the COMECON countries is 
expected during the 1971-80 period. As in 
previous years, the U.S.S.R. will ship large 
quantities of fuels and minerals to the 
COMECON countries. For example, the oil 
shipments are to increase to 243 million 
tons in the 1971-75 period, compared with 
138 million tons during the previous 5 
years. The U.S.S.R.'s natural gas export to 
COMECON members is to increase from 8 
billion cubic meters in 1965—70 to 33 bil- 
lion cubic meters in 1971-75; electric 
power supply from 14 billion kilowatt 
hours to 42 billion kilowatt hours; and 
iron ore exports (converted to metal) 
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from 72 to 94 million tons during the 
same period of time. The COMECON 
countries are having to invest heavily in 
Soviet mines and plants, through the pro- 
vision of machinery, equipment, pipe, and 
consumer goods on long-term credit to the 
U.S.S.R., in exchange for raw materials to 
be delivered in the future. 


The U.S.S.R. expanded its exports of 
machinery and equipment to the European 
communist countries by 80 percent in the 
1965-70 period, whereas their deliveries of 
machines and equipment to the U.S.S.R. 
increased by 37 percent. During 1971-75, 
less than one-half of Soviet imports from 
the European Communist countries (19 bil- 
lion rubles out of about 40 billion) is to 
consist of machinery and equipment. It 
has been planned that Soviet exports of 
machinery and equipment to these coun- 
tries will be worth only 11.4 billion rubles; 
more than one-half of these exports will 
go to East Germany and Bulgaria. The 
proportion of heavy engineering and 
power station equipment in Soviet machin- 
ery exports to COMECON countries is ex- 
pected to rise in connection with the mod- 
ernization of obsolescent COMECON steel 
plants and power generating facilities. 


According to agreements and coordinated 
5-year plans, COMECON countries are to 
assist in developing Soviet natural re- 
sources in return for a share of the end 
product, as follows: Czechoslovakia and 
East Germany, crude oi] and natural gas; 
Poland and Hungary, expansion of the 
"Friendship" oil pipeline; Bulgaria, natu- 
ral gas and metallurgical products; Ro- 
mania, extraction and beneficiation of iron 
ore; and Hungary, asbestos, raw materials 
containing phosphorous, and fertilizers.10 


Most of the U.S.S.R.’s 1971 export trade 
in minerals was with Europe and Japan. 
Mineral trade between the United States 
and the U.S.S.R. was insignificant. The So- 
viet Union is urging a formal United 
States-Soviet trade pact, and there are pos- 
sibilities for expansion of economic cooper- 
ation. Fuels play an important role in So- 
viet exports and have reflected a gain in 
the influence of Soviet trade with the Free 
World. The sale of Soviet fuels abroad was 
concentrated in Western Europe and then 
extended to Japan as the demand in these 
energy-short areas expanded. The share of 


10 Pravda (Moscow). Mar. 27, 1971, p. 4. 


THE MINERAL INDUSTRY OF THE U.S.S.R. 831 


Table 3.—USS.R.: Exports of mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 
METALS 
Aluminum metal: 
nwroughh litik“. 820,000 368,900 East Germany 93,800; Czechoslovakia 
10,600; Hungary 46,700; Poland 81,200; 
f J apan 25,400. 
Semimanufactured, rolled only..... 102,800 131,000 Czechoslovakia 22,800; East Germany 
21,300; Bulgaria 9,174; Poland 8,096; 
. Arab Republic of Egypt 5,253. 
Antimony, unwrou ght 1,225 900 All to Bulgaria. 
Cadmium, unwrought................- 143 885 Netherlands 447; East Germany 261. 
Chromium, chromite ore and concentrate 
thousand tons 1,144 1,200 United States 410; Sweden 133; West 
Germany 131; Japan 124; France 114. 
Copper and copper alloys: 
Unwrought: 
Unalloyed................... 107,400 123,100 Czechoslovakia 35,800; Netherlands 16,815; 
Hungary 16,600; Romania 4,095. 
Alloyed....................- 4,800 8,700 East Germany 2,051; West Germany 1,249. 
Semimanufactures, rolled only: 
Unalloyed..............-.... 8,200 8,400 Cuba8,705; Bulgaria 1,841; Romania 846; 
: Czechoslovakia 600. 
Alloyed- ------------------- r 8,500 10,300 Bulgaria 2,271; Cuba 1,238; Romania 982. 
Iron and steel: 
Iron ore thousand tons 33,071 36,100 Czechoslovakia 10,820; Poland 9,894; 
Romania 4,245; East Germany 8,030. 
SCTAD sn Se se  ee noe cede do.... 1,825 1,400 Italy 260; Sweden 235; East Germany 220; 
Poland 209; Japan 161. 
Fr AA do 4, 692 4,800 Poland 1,484; East Germany 807; Czechos- 
lovakia 784; Romania 499; Japan 272; 
Poean 217; Hungary 192; Yugoslavia 
Ferroalloys: 
Ferrochrome. ...............- 37, 800 44, 800 NA. 
Ferromanganese 107,500 118,500 NA. 
Ferrosilicon.................- 118,400 124,900 NA. 
Ferrovanadium............... 1,400 1,200 NA. 
Silicomanganes e r 3,094 2,989 NA. 
Other (unspecified) . ........... r 24,000 33,700 NA. 
Total. conor bc easier r 292,194 326,089 Czechoslovakia 103,900; Romania 77, 600: 
Hungary 36,500; Netherlands 22,100; 
United Kingdom 20,600; Bulgaria 
17,300; West Germany 17,100. 
Ingots and other primary forms? 
thousand tons 1,125 1,214 Romania 252; East Germany 190; Hungary 
182; Yugoslavia 180; Egypt 99. 
Steel semimanufactures: 
Angles, shapes and sections? 
do.... 1,606 1,822 East Germany 483; Bulgaria 344; Poland 
163; Hungary 159; Romania 112. 
Wire rod do.... 493 423 East Germany 91; Romania 88; Hungary 
66; Bulgaria 61; Poland 37. 
FCC do 2,090 1,115 East Germany 977; Czechoslovakia 274; 
Poland 250; Romania 109. 
Sheet: 
Tinplate do- 108 112 Bulgaria 50: Cuba 24; East Germany 15. 
Other do 740 923 East Germany 519; Poland 141; Hungary 
52; Romania 21. 
Strißd EEE 0...- 17 13 Yugoslavia 3; Bulgaria 3; East Germany 2. 
Railway track materials? do 379 390 East Germany 175; Poland 90; Bulgaria 40; 
Romania 13. 
Wheels, tires and axels?. - do 47 67 Poland 40; East Germany 22; Finland 5. 
Pipes, tubes and fittings. .do.... 328 341 East Germany 181; Bulgaria 49; Cuba 37. 
7/7/7000 do 72 77 Cuba 19; East Germany 17; Bulgaria 9. 
ad: 
Unwrou gh 97, 900 92,400 East Germany 44,400; Czechoslovakia 
24,900; Hungary 11,100. 
Semimanufactures, rolled only 45 se 
Magnesium metal, unwrought.......... 15,000 16,800 Netherlands 5,026; West Germany 3,372; 
1 Germany 3,202; Czechoslovakia 
,102. 
Manganese: 
Ore and concentrate: 
Metallurgical grade 
thousand tons.. 1,197 1,200 Poland 365; East Germany 175; Czechos- 
lovakia 153; France 109; Japan 96. 
Battery and chemical grade 
do.... 18 16 Netherlands 6; East Germany 3; Poland 2. 
Met. do r 248 60 All to Sweden. 


See footnotes at end of table. 


832 


Table 3.—U.S.S.R.: 
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Exports of mineral commodities 1—Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS—Continued 


Nickel semimanufactures, rolled only?. . 
Titanium minerals, ilmenite? 
Vanadium sla g 
Zinc, unwrou gh 


Other nonferrous metals: 
Unwrought 
Semimanufactures, rolled: 

Bim! eek 


NONMETALS 


Abrasives, hard alloy 
Asbestos 


Cement, hydraulie thousand tons 


Clays and products: 
Refractory clays and baked slate . ... 
Refractory products including mag- 
nesite products. 


Fertilizer materials: 
Crude phosphatic: 
Apatite ore... thousand tons 


Apatite concentrate do.... 
Manufactured: 
Nitrogenous: 
6. oe ee do.... 
Other............- do.... 
Phosphati c do 
Potass ic do- 


Fluorspar and cryolite (cryolite only) - -- 
Gap. 88 


Sodium and potassium compounds, n. e. s.: 


Caustic sda 
Soda a8h so oso Se eos 


Sulfur and pyrites: 
Pyrite, gross weight. thousand tons 


Sulfur, elemental........... do 
Sulfuric acid do 
ü to sd 


MINERAL FUELS AND RELATED MATERIALS 
Carbon black... .....................- 


Coal: 
Anthracite. ....... thousand tons 
Bituminou ss do 
Unspecified................ do 
ie enis do 
G ö§Üo ] ͤ p 0: A do 
Gas, natural million cubic feet. 


See footnotes at end of table. 


1969 


34,600 
97, 400 


40, 700 
1. 600 
r 1,285 


143 
846,500 


2,959 


35 ,300 
125,200 


47 
5, 608 


198 
958 
600 
1,679 
5,400 
12,100 
222,000 
27, 800 
70, 200 


1, 533 


363 
156 


8,600 


39,100 


4,045 
19,194 


60 


23,299 
3,996 


94,081 


1970 


6,010 
38,300 
95,100 
39,285 


2,100 
2,000 


128 
385, 300 


3,200 


88,300 
162,000 


49 
5,600 


222 
1,049 
710 
8,100 
5,600 
17,600 
20,100 
293, 600 
23, 200 
70, 300 


1,800 


464 
215 


13,300 


45,300 


4,300 
20,000 


200 


24,500 
4,100 


116,470 


Principal destinations, 1970 


All to Italy. 
NA 


East Germany 38,200; 
26,000; India 12,000. 


NA. 
Bulgaria 1,581. 
NA. 


Czechoslovakia 


NA. 

France 53,000; Japan 43,900; Germany 
48,100; Poland 31,500; Bulgaria 21,200; 
Czechoslovakia 21,100; Yugoslavia 
20,600; Romania 16, 300. 

Hungary 459: Czechoslovakia 457; Libya 
364; Yugoslavia 314; Poland 295. 


NA. 
ars 28,400; India 19,900; Romania 
0. 


All to East Germany. 

East Germany 1,156; West Germany 852; 
Poland 658; Romania 565; Czechos- 
lovakia 473. 


gudan 987 Cuba 37; Arab Republic of 

gypt 

Czechoslovakia 872; Cuba 248; Hungary 
158; North Vietnam 112. 

Hungary 801; Bulgaria 180; Cuba 83. 

Poland 1, 332; Hungary 365; Japan 284; 
Belgium 246; Yugoslavia 163; Czechos- 
lovakia 154. 

Poland 1,596; Hungary 1,032; Yugoslavia 


905. 

Poland 3,634; West Germany 2,622; East 
Germany 2,580; Hungary 1,450 

All to Finland. 

Czechoslovakia 110,100; Denmark 82,800; 
Hungary 61,800; Finland 36,100. 


Cuba 16,300; Arab Republic of Egypt 
3,255; North Vietnam 886. 

Turkey 22,700; Czechoslovakia 22,700; 
Finland 8, 166; Cuba 8,019. 


Italy 585; West Germany 383; East 
Germany 251; Hungary 108. 
Czechoslovakia 185; Cuba 187; Hungary 93. 


Czechoslovakia TT; Hungary 57; East 
Germany 49. 

All to Japan. 

East Germany 15,700; Czechoslovakia 


10,827; Bulgaria 6,802; Hungary 5,373. 


France 1,385; Czechoslovakia 347; Italy 
249; Belgium 221. 

East Germany 3,219; Japan 2,855; 
Czechoslovakia 2 ,929; Italy 1, 790: 
F orana 1,096; Yugoslavia 998; Austria 


NA. 


East Germany 1,498; Romania 841; Poland 
674; Finland 598. 

Czechoslovakia 47,329; Poland 35,365; 
Austria 33,741. 
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Table 3.—U.S.S.R.: Exports of mineral commodities 1—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 
MINERAL FUELS AND RELATED 
MATERIALS—Continued 
Petroleum: 
Crude. thousand 42-gallon barrels.. 469,573 490, 980 
Refinery products: 
Gasoline do 28, 257 34, 000 
Kerosinne do 11.417 12, 000 
Distillate fuel oil. do.... 74,221 85,044 
Residual fuel oil... do 77,182 75,924 Czechoslovakia 1049 percent; Italy 10.6 
Lubricants. ..........- do 2,264 21,812 ercent; East Germany 9.8 percent; 
Other: oland 9.0 percent; Finland 8.1 percent; 
Asphalt and bitumen Bulgaria 7.4 percent; West Germany 6.5 
do.... 227 220 percent; Cuba 6.3 percent. 
Paraffin do 220 299 
Petroleum coke. ...do.... 680 856 
Liquefied petroleum gas 
02 870 E 
Unspecified........ do.... 442 406 
Total... do.... 195,280 230, 561 
Crude chemicals from coal, gas and oil 
illate.......... thousand tons 898 371 East Germany 75; France 73; Italy 61. 
r Revised. NA Not available. 


1 Except where otherwise noted, data are taken directly from offlcial foreign trade returns of the U.S.S.R. 


3 Source: 


Economic Commission for Europe. Statistics of World Trade in Steel 1969 and 1970. United 


Nations, New York, New York, 1970 and 1971. 60 pp. and 62 pp. (Data therein reported as derived from 


official Soviet statistics). 


3 Data possibly incomplete; total not reported. Totals given represent sum of quantities reported under 


individual countries. 


4 Details on destination of crude oil and the various refinery products are not reported individually. Total 
exports of these commodities are reported on a tonnage basis by destination, but are not convertible to a barrel 
basis owing to the varying specific gravity of the different commodities that constitute the total. 


Soviet oil exports in the total supply of 


West Europe and Japan grew only slightly 
from around 5.5 percent in 1960 to ap- 
proximately 6.5 percent in 1971, although 
the energy supply in those areas skyrock- 
eted. 

The Foreign Trade Ministry's statistical 
reviews do not include exports of precious 
metals such as gold, platinum, palladium, 
rhodium, and others. Precious metals con- 
stitute the largest commodity group by 
value. The U.S.S.R. supplies 20 to 25 per- 
cent of world exports of platinum, 70 to 
75 percent of palladium, and 60 to 70 per- 
cent of rhodium. Precious metals are pur- 
chased from the Soviet Union by more 
than 40 firms in the United Kingdom, the 
United States, France, West Germany, 
Japan, and other countries. Since 1960, 
when the U.S.S.R. first began to sell Soviet 
produced diamond, exports have assumed 
large proportions. There has been and 
wil be a steady increase in the sale of 
cut diamond. 

The U.S.S.R.’s mineral trade in recent 
years has been growing more rapidly than 
that of the rest of the world. Although 


most of its trade is with other Communist 
countries, there exists the possibility that 
for some mineral products, the Soviet 
Union could begin to assume major pro- 
portions in the world market in the near 
future. High on the Soviet export list to 
the Free World are such commodities as 
apatite, potash, asbestos, manganese, 
chromite, lead, zinc, nickel, aluminum, and 
precious metals. 

Mineral commodity imports in 1971 in- 
cluded ferrous and nonferrous semimanu- 
factures, steel pipes, bauxite and alumina, 
tin, tungsten concentrate, talc, and mica. 
Soviet purchases of machinery and equip- 
ment, including complete equipment for a 
chemical industry complex, accounted for 
more than one-half of all Soviet imports 
from Italy, France, West Germany, Fin- 
land, and the United Kingdom. The 
U.S.S.R. imported large quantities of pipes 
from West Germany, Italy, Japan, Sweden, 
and Czechoslovakia. A considerable part of 
the imports from developing countries 
were goods delivered in payment for loans 
from the U.S.S.R. Imports of natural gas 
from Iran and Afghanistan increased from 
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3.6 billion cubic meters in 1970 to 8.1 bil- 
lion cubic meters in 1971. 

Tables 3 and 4 are derived from official 
statistics of the Ministry of Foreign Trade 
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for 1969 and 1970. Official detailed figures 
by country for 1971 are not yet available, 
but much the same pattern can be ex- 
pected. 


Table 4.—U.S.S.R.; Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 
METALS 
Aluminum: 
Bauxiteiii thousand tons 1,400 
,, 0: 2-222 983 596 
Metal and alloys, semimanufactures. . 1,500 
Cadmium, primary form 217 
Copper metal: 
Unwrought, unalloyed.............. r 405 
Semimanufactures: 
Powder 560 
Rolled: 
Unalloyed..................-. 5,100 
Alloyed....................- 6,000 
Iron and steel: 
Pig iron............- thousand tons 48 
Ferroalloy sss do 7 
Semimanufactures: 
T! es es tee do.... 1,043 
Other, rolled only) do.... 1,728 
Lead: 
EER EEEL E E AE y oO 52,900 
Metal, unwrought.................- ,8 
Mercury 76-pound flasks.. 2,901 
Tin, metal, unwrou ght long tons 6,693 
Zinc 
171717 DER A 11,500 
Concentrate!___......---..--------. 7,700 
Metal: 
Unwrought: 
Unalloyed................- 50,100 
Alloy ed 4,100 
Semimanufactures 
Dutt. ; 1,300 
ROUCG 23 ec ete beet 8,800 
Other metals, n.e.s. 
Unwrought. ......................- r 1,674 
Semimanufactures, rolled 200 
NONMETALS 
FI à 8 142, 700 
Cement, hydraulie thousand tons. . 378 
Fertilizer materials, manufactured: 
Nitrogenous, ammonium nitrate!. ...... 15,400 
Phosphate, superphosphate!l__________ 115 
ia . ³ K 134, 100 
Magnesite powder! rr. r 277,136 
JJ]... 417 
Quartz crystal, optical........ kilograms. . 5,194 
Sodium and potassium compounds, n.e.s.: 
Caustic 80da......................- 242,200 
Soda . ðö ð 570, 200 
Caustic po tag 7,200 
m . eas inimi E 24,800 
dis RD Rod ß Md Re E T, 82, 700 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black. o ß REI 6,400 
Coal, bituminous......... thousand tons 7,226 
Coke 22 —kenk̃ do- 65 
Gas, natural. million cubic feet 71 „678 


See footnotes at end of table. 


1970 Principal sources, 1970 


Yugoslavia 814; Greece 615; Guinea 118. 
United States 291; Hungary 202. 

West Germany 528; Finland 230. 

Poland 216; North Korea 94. 


NA. 
All from West Germany. 


Yugoslavia 4,043. 
Yugoslavia 1, , 586. 


All from North Korea. 

6 Norway 4. 

Romania 172; Japan 100; France 61; 
Poland 57. 


Poland 287; Romania 218; France 161; 
West Germany 156. 


All from Iran. 
88 , 800 gee 2500 15, oa United Kingdom 9,282; 


All van a ria: 

United Kingdom 4,864; Malaysia 2,581; 
Bolivia 29 

All from Iran 

All from North Korea. 

Poland 38,900; North Korea 12,200. 

Poland 8,966. 


Poland 1,360. 
North Korea 2,729; Poland 1,365. 


NA. 
NA. 
151,700 
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North Korea 67,100; Romania 42,900; 
Bulgaria 20,200; Yugoslavia 19,300. 
North Korea 457. 


144,700 
208 , 494 
483 
3,943 
170,100 
573,000 
8,900 


216, 700 
92, 200 


Mongolia 76, 600; Japan 28,700; Thailand 
26 , 400; People' s Republic of China 7,100. 

North Korea 207 ,800; France 1,194. 

All from India. 

All from Switzerland. 


Bonamia 49,300; Belgium 44,900; Italy 


„000. 
Belgium 251,700; Romania 76,000; United 
ingdom 65, 900; Japan 44, 200. 
East Germany 3, 067; Czechoslovakia 
3,000; West Germany 2, 800. 


NA. 
Bulgaria 48,700; North Korea 43,400. 


Romania 1,500; East Germany 898. 
Poland 7,072. 
All from Poland. 


91,489 All from Afghanistan. 
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Imports of mineral commodities—Continued 


(Thousand metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 
MINERAL FUELS AND RELATED 
MATERIALS Continued 
Petroleum: 
Crude oil! thousand 42-gallon barrels.. 10,903 14,956 Arab Republic of Egypt 11,160; Algeria 
Refinery products: i : 
Gasoline do 5, 470 5,119 
Keros ine 88 823 621 
Distillate fuel oll. do- 1,306 1,332 
Residual fuel oil. do.... 142 "t 
Lubricants..............- do.... 781 772 Romania 50.4 percent; United States 2 
Other: percent.? 
Asphalt and bitumen do 145 144 
Paraffin do 57 47 
Solvents 0 106 152 
Unspecified do 150 200 
Total............- do- 8,980 8,387 
r Revised. NA Not available. 


1 Data 
individual countries. 


ossibly incomplete; total not reported. Totals given represent sum of quantities reported under 


2 Details on origins of various refinery products are not reported individually. Total imports of these commodi- 
ties are reported on a tonnage basis by destination, but are not coverted to a barrel basis owing to the varying 
specific gravity of the different commodities that constitute the total. 


COMMODITY REVIEW 


METALS 


In 1971, metal output fell short of de- 
mand. Beneficiation and metallurgical fa- 
cilities continued to experience poor metal 
recoveries; for example, the nonferrous 
industry of Armenia recovered only 40 to 
75 percent of the total value of compo- 
nents from the ore. Some 25 percent of 
molybdenum, 25 to 30 percent of copper, 
30 to 40 percent of rhenium, and 50 to 60 
percent of selenium and tellurium were 
lost during beneficiation processes at the 
Kadzharan, Kafan, and Akhtal concentra- 
tors.11 Lead concentrates produced from 
mixed ores at the Lenonogorsk and Zyryan- 
ovsk complexes contained only about 60 
percent of the lead present in the ore, and 
zinc concentrates carried only 30 to 50 
percent of the zinc present in polymetallic 
ore. 


The length of periods for the planning 
and construction of mines and plants was 
a basic shortcoming in the use of capital 
investments and output of metals. At the 
Ust’Kamenogorsk complex in Kazakhstan, 
for example, the mining of ores has lagged 
for a long time behind processing. Hence, 
a substantial part of the raw material re- 
quirements are brought in from other re- 
gions, despite the enormous resources of 
the materials in the immediate region.12 

Serious shortcomings exist in the dispro- 
portion of officially explored and actual re- 


serves of ores at some enterprises. For ex- 
ample, because of limited reserves of ores, 
the designed production of mines cannot 
be obtained at the Solnechnyy tin mining 
and concentration combine in the Soviet 
Far East, a cobalt complex in Tuva 
A.S.S.R., the Figadonskiy mine of the Sadon- 
skiy lead-zinc complex in North Caucasus, 
and at other mines.13 

As a result of the unsatisfactory per- 
formances at the Achinskiy, Razdanskiy, 
and Kirovadbadskiy alumina plants, the 
Krasnoyarskiy aluminum plant, Leninogor- 
skiy and Alaverdskiy polymetallic com- 
plexes, the Lenzoloto and Baleyzoloto gold 
complexes, and other enterprises, the 1971 
production quota for alumina, aluminum, 
lead, zinc, and other metals was not met.14 

The share of the opencast method in 
the total volume of mining of nonferrous 
ores was about 70 percent, and in the fer- 
rous industry it reached 80 percent in 
1971. 

Considerable effort has been put into 
the development and application of ma- 
chinery for the mining industry. For many 
years, principal attention was paid to the 


11 Promyshlennost’ Armenii (Armenian Indus- 
try) Yerevan. No. 7, July 1971, p. 7. 

12 Kazakhstanskaya pravda (in Russian), Alma- 
Ata. May 18, 1971, p. 2; Jan. 20, 1972, p. 2. 

13 Tsvetnyye metally (Nonferrous Metals), Mos- 
cow. No. 9, September 1971, p. 4, 6; No. 1, 
January 1972, p. 3. 

14 Tsvetnyye metally (Nonferrous Metals), Mos- 
cow. No. 1, January 1972, p. 3. 
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development of machines only for basic 
operations, but the need for overall mech- 
anization was evidently underestimated. 
The method of ore loading and conveying, 
which was based on the use of old or out- 
moded equipment, has greatly impeded an 
increase in labor productivity. The quality 
especially of drilling rigs and self-propelled 
equipment lagged.15 

Aluminum.—The Soviet Union, second 
only to the United States in aluminum 
production, operated 13 primary reduction 
plants with a total probable annual capac- 
ity as of January 1, 1972, of 1.5 million 
tons. Production in 1971 has been esti- 
mated at 1.18 million tons of primary alu- 
minum, 6.3 percent above 1970. Report- 
edly, during the last 10 years the average 
increase of aluminum production was 11.3 
percent per year. It is planned to increase 
production of metal in 1972 by 10 percent. 
Under the present 5-year plan, output in 
1975 is scheduled to be 1.5 to 1.6 times the 
1970 level. 

The increase in capacity is to be pro- 
vided through new potlines at the Kras- 
noyarsk, Irkutsk, and Bratsk plants in 
Eastern Siberia and the Regar plant in 
Tadzhikistan. Construction will be com- 
pleted on the Bratsk and Krasnoyarsk alu- 
minum plants, the first stage of the Regar 
aluminum plant wil] be put into opera- 
tion, and facilities at the other aluminum 
plants will be enlarged during the 1971—75 
period. 

In order to carry out this plan, enor- 
mous resources will be required. Capital 
investnent in the aluminum industry for 
the next 5 years has been set at the level 
of one-third of the total investment in the 
Soviet nonferrous industry. 

The U.SS.R. is reportedly planning to 
establish a vast primary aluminum plant 
with an annual capacity of 400,000 to 
500,000 tons at Kansk in Krasnoyarsk Kray. 
Construction is to begin during the cur- 
rent 5-year period. Completion of the 
plant is scheduled for 1980. The Soviet 
Union has been negotiating with Péchiney 
of France on technologic and engineering 
expertise for the plant but has not yet 
awarded any contracts. 


New alumina production facilities are 
also to go into operation at the Pavlodar 
aluminum plant in Kazakhstan, the Raz- 
dan chemical complex in Armenia, at the 
Bogoslovsk and Ural’sk aluminum plants 
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in the Urals, and at the Kirovabad alumi- 
num plant in Azerbaydzhan. Development 
of the Severoonezhskiy bauxite open pit in 
Archangel Oblast’ is to be accelerated. An 
investment of 10.5 million rubles in the 
development of this deposit is planned for 
1972. 


Two potlines and the No. 2 rolling mill 
at the Bratsk aluminum plant, the largest 
in the country, and one at the Krasnoyarsk 
plant went into operation in 1971. Remod- 
eling of the potlines was being carried out 
at the Irkutsk aluminum plant. A new 
potline was under construction at the Ki- 
rovabad aluminum plant. A rolling mill 
was under construction at the Kandalaksha 
aluminum plant and continuous casting 
was introduced. A new aluminum plant 
was also being built at Regar in Tadzhik- 
istan, with a new completion date of 1974 
for the first potline, and completion of the 
entire plant scheduled for 1977. Power will 
be supplied from the Nurek hydroelectric 
plant. Construction of this plant began in 
1965, and approximately 14 million rubles 
were invested on construction during 
J965-70. It is planned to invest an addi- 
tional 138 million rubles in the 1971-75 
period. About 8 million rubles were allo- 
cated in 1971.16 


The Soviet Union signed an agreement 
in November 1971 to build a 100,000-ton- 
per-year aluminum complex at Nag Ham- 
madi in upper Egypt near the Aswan 
Dam. The plant is expected to be commis- 
sioned in phases, beginning at the end of 
1974. Initial plans call for three-quarters of 
the plant's output to be exported, presum- 
ably to the U.S.S.R. 


In 1971, attention was directed toward 
expanding alumina capacity to meet the 
shortfall against aluminum electrolytic ca- 
pacity. Serious deficits of alumina seem 
probable in the next few years. The coun- 
try continues to import substantial quanti- 
ties of high-grade bauxite and alumina 
from Hungary, Yugoslavia, Greece, Guinea, 
and the United States. In 1971 the Soviet 
Union signed long-term contracts for the 
supply of alumina from Japan and is anx- 
ious to negotiate long-term contracts for 
imports of bauxite and alumina from Aus- 
tralia. The Almashfyuzite alumina plant in 


. 5 Narodnoye khozyaystvo Kazakhstana (Na- 
tional Economy of Kazakhstan), Alma-Ata. No. 3, 
March 1971, pp. 53-56. 

16 Sotsialisticheskaya industriya (Socialist Indus- 
try), Moscow. Nov. 2, 1971, p. 2. 
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Hungary which became operational late in 
1971, will ship a large share of its alumina 
to the U.S.S.R., in accordance with Soviet- 
Hungarian agreements. According to Soviet 
Yugoslav trade agreements, the U.S. S. R. 
wil increase imports of bauxite from Yu- 
goslavia from 1 million tons in 1971 to 1.2 
million tons in 1975. Under a protocol 
signed in 1971, the Soviet Union is to in- 
crease assistance to Guinea for developing 
bauxite deposits. 


The principal reserves of presently mina- 
ble bauxite are situated on the eastern 
slope of the Urals, in the Turgay, in Ka- 
zakhstan, and in the Tikhvin area of Len- 
ingrad Oblast About 75 percent of the 
bauxite reserves are in the Asian part of 
the U.S.S.R. However, reserves are insuf- 
ficient, both as regards quantity and quality, 
to meet Soviet needs, and considerable at- 
tention has, therefore, been devoted to the 
development of nepheline and alunite re- 
sources. In 1971, alumina output rose by 7 
percent, but the quotas were not fulfilled 
because of technological problems at the 
Pavlodar, Achinsk, Razdan, and Kirovabad 
alumina plants. It has been planned that 
1972 alumina production will increase by 
12 percent. 


The last section of the Achinsk alumina- 
from-nepheline plant in West Siberia 
began operations on December 31. This 
plant, which took 16 years to complete, is 
providing alumina for the Krasnoyarsk 
akluminum plant. Ore for the Achinsk alu- 
mina plant comes from the Kiya-Shaltyrsk 
(Belogorsk) nepheline open pit on the 
border of Krasnoyarsk Kray and Kemerovo 
Oblast’. A second large alumina-from- 
nepheline plant is under construction at 
the Razdan chemical complex in Armenia. 
The Kirovabad alumina plant in Azer- 
baydzhan started producing alumina from 
alunite in 1965 but did not reach its 
planned output because ofthe installation 
of equipment that had not been fully 
tested. Although the first stage of the Pav- 
lodar No. 1 alumina-from-bauxite plant in 
Kazakhstan was put into operation in 1964 
and Nos. 2, 3, and 4 stages began operat- 
ing in 1965-68, the plant has not yet at- 
tained its planned capacity. 


The Northern Urals was the main 
bauxite and alumina producing region in 
1971. Four underground bauxite mines in 
this region were undergoing expansion. 
The development of two new underground 
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mines progressed slowly, and they were re- 
scheduled for completion in 1972. The first 
stage of the Totinskiy open pit, south of 
the underground mines, was put into oper- 
ation in November. 

The second largest bauxite and alumina 
producing region was Kazakhstan, with the 
Pavlodar alumina plant No. 1 among the 
nation’s largest in 1971. Plant No. 2 was 
under construction; the first section of this 
plant went into operation in April. The 
first stage of the Ayat open pit, in Ka- 
zakhstan, was commissioned in September. 
This is the fourth supplier for the Pavlo- 
dar alumina plant. Development of an- 
other sector of the Nizhne-Ashutskiy (Tur- 
gay) open pit mine began in October, and 
one additional rotary excavator was put 
into operation at the Severnyy open pit 
mine. Development of the Krasnookty- 
abr'skiy and Belinskiy open pits began in 
1971. The capacity of open pits in this ad- 
ministrative district is double that of Tur- 
gay. It has been planned to invest 39 mil- 
lion rubles in the first stage development 
of an open pit mine, scheduled for the 
end of 1974. In 1971, the Pavlodar alu- 
mina plant did not meet its planned tar- 
gets. 

Special attention is being paid to the de- 
velopment of the Iksinskoye open pit mine 
near Savinsk on the banks of the Onega 
River in Archangel Oblast', with the first 
stage to be completed in 1973. It has been 
planned to invest 10.5 million rubles in 
1972. 

Antimony.—The Kadamzhay combine in 
Kirgizia remained the principal antimony 
center and its integrated facilities produced 
most of the country's refined product. The 
second stage of the electrolysis plant at 
this combine was completed in January. 

The first section of the new antimony 
and mercury concentration plant at the 
Anzob mining and concentration combine 
(Dzhidzhikrut complex) was put into op- 
eration in April and the second one in De- 
cember. A new plant replaced the mill 
constructed in the early post war years. It 
is planned to put new facilities into opera- 
tion and to recover metallic mercury dur- 
ing the 1971-75 period. The rich Sarylakh 
antimony-gold deposit in Yakutia, which is 
located near the Polar Circle, was under 
development in 1971. It is planned to 
begin development of the Udereysk deposit 
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in Eastern Siberia during the 1971-75 pe- 
riod. 

Chromium.—With an estimated output 
of 1.8 million tons, the U.S.S.R. was the 
leading chrome producer and exporter in 
1971. Chrome ore output by 1975 is ex- 
pected to be about 18 percent higher than 
that of 1970, rising to 2.25 million tons in 
1980. Estimated exports totaled some 1.1 
million tons in 1971, with about 90 per- 
cent going to non-Communist countries. 
Approximately one-third of the output was 
consumed or stockpiled in the U.S.S.R. 

The Donskoye mining administration at 
Khrom-Tau in Aktyubinsk Oblast’ is the 
only supplier of high-quality ore. The 
grade of most ores is high enough to be 
shipped without beneficiation other than 
hand picking. 

Two new small pits and the first Soviet 
chromite concentration mill, with an an- 
nual capacity of 1 million tons of crude 
ore (300,000 tons of concentrate), were 
under construction at Donskoye in 1971. 
Completion of the mill was planned for 
1970 but was rescheduled for 1975. Plans 
also call for the development of the first 
underground mine at Khrom-Tau which 
was to begin in 1972 and the start of de- 
velopment of the “40 Let Kazakh S.S.R.” 
mine. Expenditures of 130 million rubles 
are projected for 1974. The Soviet chro- 
mium industry continued to experience 
considerably difficulty in completing proj- 
ects on schedule. 


Cobalt.—Production continues to be con- 
centrated at the Norilsk complex (West 
Siberia), Severonikel’ and Pechenganikel’ 
combines (Kola Peninsula) , and Yuzharal- 
nikel’ combine (Urals); at the Ufaley and 
Rezhsk nickel plants in the Urals, and also 
at some copper plants. The estimated rise 
in output of metal in 1971 was mainly due 
to initial production of concentrate at 
Khovu-Aksinsk’ combine and nearly dou- 
bling the output of cobalt by Yuzharalni- 
kel’ combine in Orsk. Cobalt production 
did not reach 1971 planned quotas primar- 
ily due to design defects at the Khovu-Ak- 
sinsk complex.17 

Copper.—Production of blister copper in 
1971 is estimated at 760,000 tons, including 
140,000 tons of secondary copper. The esti- 
mated 7 percent increase in metal output 
was due mainly to new production from 
the first stage at the Dzhezkazgan smelting 
and refining complex in Kazakhstan. 
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Under the new 5-year plan, output in 1975 
is scheduled to be 35 to 40 percent over 
the 1970 level. The plan provides for a 
30-percent increase in copper production 
in Armenia and a 70-percent increase in 
Kazakhstan. If the 35-percent growth in 
copper output is achieved, the U.S.S.R. 
will produce close to 1 million tons of pri- 
mary and secondary copper by 1975. This 
might allow some surplus for export out- 
side the Soviet bloc. It has been planned 
that blister copper production will in- 
crease in 1972 by 7 percent over 1971. 

During the 1971—75 5-year plan, the 
Dzhezkazgan and Almalyk complexes are to 
be expanded. The Norilsk complex is also 
to be expanded by working the rich Okty- 
abr'skiy copper-nickel deposit. New facili- 
ties are to be added at several other cop- 
per plants. The construction of the 
Madneul’skiy mining and concentrating 
combine in Georgia is to be completed. 

Gross reserves in 1971 were estimated at 
40 million tons of contained metal, chiefly 
in low-grade sandstone and porphyry de- 
posits suitable for open pit mining. The 
reserves include several million tons of 
copper in high-grade pyritic ores contain- 
ing other metals, and a small quantity in 
ores of molybdenum, titanium, and other 
metals. Over half the reserves are situated 
in Kazakhstan. The cutoff grade ranged 
from 0.4 percent copper at the Kounrad 
open pit mine in Kazakhstan to 1 percent 
at the underground mines in the Urals. 
Approximately 80 percent of all copper 
was mined by open pit methods in 1971. 

The Soviet Union was negotiating with 
Japanese, French, and British companies to 
develop the Udokan copper deposit in East 
Siberia, northeast of Lake Baykal. At the 
same time, the U.S.S.R. has offered assist- 
ance to the nationalized Chilean copper 
mines. 

The Urals continued to be the main 
center of copper production. Output of 
blister copper at the Mednogorsk copper 
and sulfur combine increased by several 
percent. During the current 5-year plan 
period, the Gay mining and concentrating 
combine in Orenburg Oblast' is to increase 
its output of copper concentrate by 52 per- 
cent. Reportedly, output of ore at this 
combine in 1971 was increased by 18 per- 
cent, compared with the 1970 level. It is 


17 Tsvetnyye metal (Nonferrous Metals), 
Moscow No. 9, September 1971, p. 4; No. 1, 
January 1972, p. 4. 
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planned to begin development of the Mo- 
lodezhnoye, Ozernoye, and Uzel'ginskoye 
deposits in the Urals during the 1971-75 
period. The Zimneye copper deposit was 
discovered in the eastern part of Orenburg 
Oblast' in 1971. It is the fourth deposit 
found in the Urals in the past 3 years. 
The Uzel’ginskoye copper deposit was 
under exploration. 


In Kazakhstan, the second largest cop- 
per-producing region, the first stage of the 
Dzhezkazgan  metallurgical complex was 
completed in March. By 1975, production 
of blister in Kazakhstan is to be increased 
by 58 percent, and production of refined 
copper is to be increased by 77 percent 
over the 1970 level. A large part of this 
increase will come from the completion of 
the second stage of the Dzhezkazgan com- 
plex, development of the first stage of 
mine No. 65, construction of concentration 
plant No. 2, and completion of the first 
stage of concentration plant No. 3. Ap- 
proximately 1,400 million rubles, 37 per- 
cent more than that of the 1966-70 period, 
is to be invested in nonferrous metallurgy 
in Kazakhstan during the 1971-75 period. 
Production of refined copper at the Dzhez- 
kazgan plant is slated to be raised by 16 
percent in 1972. The exploration of the 
“50 Let Oktybrya" copper deposit in West 
Kazakhstan was completed in 1971. 


The first section of the Sayakskiy open 
pit mine was put into operation at the 
end of 1971. This is a second (after the 
Kounrad) open pit mine of the Balkhash 
complex in Kazakhstan. It has been 
planned that the second section of this 
open pit mine will be commissioned in 
1973 and the final section in 1974. In the 
future, the Kounrad open pit mine is to 
be enlarged. The Orlovsk mine and con- 
centrator, which also will supply the Balk- 
hash complex, were under construction in 
1971. Additional concentrating facilities for 
the processing of ore from the Sayakskiy 
open pit mine were under construction at 
the Balkhash mill. A rolling mill (pro- 
duced in Czechoslovakia) was being in- 
stalled at the Balkhash complex. 


The development of the Skipovaya shaft 
at the Irtysh mine and the renovation of 
the Belousovskaya concentrator, at the Ir- 
tysh polymetallic complex in Kazakhstan, 
were completed in December. A new cop- 
per smelting plant is to be put into opera- 
tion at this complex during the 1971-75 
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period. It has been planned that copper 
output at the Irtysh complex will increase 
50 percent during the 1971—75 period. The 
Irtysh mine, which took 13 years to com- 
plete and which has been in operation for 
7 years, has not yet attained its designed 
capacity. The production cost of the ore 
mined is double that which was 
planned.18 The development of the second 
stage of the Tishinskaya underground 
mine at the Irtysh complex is to be com- 
pleted by 1975. The Nikolayevskiy mining 
and beneficiation combine of the east Ka- 
zakhstan copper and chemical complex was 
under construction in 1971. The first stage 
of the open pit mine was put onstream in 
January. The second stage is to be com- 
pleted by 1975. Production of blister cop- 
per is to be increased by 23 percent during 
the 1971-75 period. It is planned to invest 
44 million rubles for development of the 
Nikolayevskiy combine in the 1971-75 pe- 
riod. Approximately 7 million rubles were 
invested in 1971 and up to 10 million ru- 
bles is to be allocated in 1972. 


At the Alaverdy complex in Armenia re- 
fined copper production is to be increased 
by 31 percent during 1971-75. Output at 
the Kadzharan copper-molybdenum mining 
and concentrating combine is to be in- 
creased by 35 to 40 percent. About 320 
million rubles have been allocated for the 
development of nonferrous industry (cop- 
per, molybdenum, aluminum, and gold) in 
Armenia during 1971-75. The obsolescent 
reverberatory furnace at the Alaverdy com- 
plex was replaced by a new one. The ca- 
pacity of the new furnace is 1.5 times more 
than the previous one. The recovery of 
copper in copper concentrate at the Kad- 
zharan mill was not more than 72 percent 
in 1971.19 


The largest Soviet copper-nicke] mine, 
the Oktyabr'skiy mine, at the Norilsk me- 
tallurgical complex, was under develop- 
ment; completion of the first stage is 
scheduled for 1975. Norilsk output is 
planned to increase by 60 percent in the 
1971-75 period, including 20 percent as 
the result of completion of an oxygen 
plant. It is planned to complete the second 
stage of the Komsomol'skiy mine at this 
complex by 1972. Development of the 
"Vostok" mine of the Pechenganikel com- 


18 Kazakhstanskaya pravda (Alma-Ata). Mar. 
23, 1972, p. 2. 
19 Promyshlennost’ Armenii (Armenian Indus- 


try), Yerevan. No. 11, November 1971, p. 58. 
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plex at Kola Peninsula was close to com- 
pletion in 1971. A deep water section is to 
be built at the port of Murmansk, mainly 
to handle ore from Norilsk. The plan calls 
for large quantities of Norilsk ore to be 
shipped to the Pechenganikel and Severon- 
ikel complexes at Kola Peninsula. 

Copper production at the Almalyk com- 
plex in Uzbekistan is to be increased by 
the development of the new open pit 
mine; completion of the first stage is 
scheduled by 1975. It is also planned to 
complete the first stage of the Madneuli 
mining and concentrating combine in 
Georgia by 1973 and the second (final) 
stage by 1975. The first stage of a copper 
mine is to be developed in Azerbaydzhan 
in the 1972-75 period. Output of copper 
concentrate is to be increased at Urup 
combine by 1975. 

Despite the upswing achieved in recent 
years in the Soviet copper industry the so- 
lution to the problem of complete utiliza- 
tion of raw materials remained unsatisfac- 
tory. Considerable amounts of metals were 
lost at the concentrating plants. At some 
copper smelters dust-washing operations 
were done poorly. Capacity of shops for 


procesing dust was inadequate. In the . 


copper industry, practically no facilities ex- 
isted for reprocessing dumped slags. 

Gold.—In 1971, the U.S.S.R. produced an 
estimated 6.7 million troy ounces of gold 
and was the world's second largest pro- 
ducer. Over three-quarters of the total out- 
put came from the Soviet Far East and 
East Siberia; most of the rest came from 
gold and polymetallic ores in Kazakhstan, 
the Urals, Siberia, Armenia, and Uzbekis- 
tan. Nearly all of the Soviet placer produc- 
tion came from Kolyma, Aldan, Dzhugd- 
7hur, Indigarka, Yana, Chukotka, and the 
Urals. Alluvial deposits contributed about 
two-thirds of the output. 


Extensive prospecting for gold continued 
in the Asian sector of the country. The 
discovery of several vein deposits was re- 
ported in 1971 in Kazakhstan, Central 
Asia, and the Transcaucasus. Six new pla- 
cer deposits reportedly were found at Chu- 
kotka and other regions of the Soviet Far 
East and Yakutia. Prospecting teams did 
not have a sufficient quantity of modern 
geological prospecting and power equip- 
ment and means of transportation. 

During the current 5-year plan, produc- 
tion of gold is to be increased in the Ko- 
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lyma and Lena areas, Kazakhstan, the 
Urals, Armenia, Uzbekistan, and other re- 
gions. It is planned to renovate the 
Nizhne-Kuranakskaya, Sovetskaya, Darasun- 
skaya, Taseyevskaya, Lebedinskaya, and 
Matrosov gold plants in Siberia and the 
Soviet Far East and to construct gold 
plants at Ararat in Armenia and Angren 
and Zarafshan (second stage) in Uzbekis- 
tan. Estimated production is to reach 7.7 
million troy ounces in 1975 and 8.9 mil- 
lion ounces in 1980. 


Magadan Oblast’ was the main center of 
gold production, where 32 placer mines, 18 
dredges, and over 500 sand-washing rigs 
were in operation in 1971. Roughly one- 
third of the gold came from mines devel- 
oped in the 1966-70 period. Although Ma- 
gadan Oblast’ met its annual planned 
quotas in 1971, only the Mandrikova pla- 
cer mine had in operation the planned 
quantity of washing rigs. The Bilibinskiy 
mining and concentrating combine, for ex- 
ample, put into operation only 68 rigs in- 
stead of the planned 85. As the gold con- 
tent of the placer deposits is steadily 
declining, increased volumes of sand must 
be processed to keep gold output at pres- 
ent levels. At many mines the recovery of 
gold in washing was only 50 percent of the 
total in the sand.20 As a result of this 
poor recovery and poor development of 
mines, production costs of metal have 
increased.?1 


The first winter, sand-washing rigs in 
Magadan Oblast', with daily design capac- 
ity of 500 cubic meters of sand each, were 
put into operation at the Burkanda, Dvad- 
zat'vtorogo Syezda, and Sorok Let Oktya- 
brya placer mines in October. Sand from 
five underground mines was being hauled 
by dump trucks to these rigs. The first of 
several 2.5-cubic-meter shovels and large 
tractor-scrapes, equipped for operation 
under the most severe weather, were deliv- 
ered to gold placer mines of Magadan Ob- 
last’ in April. Gold extraction began at the 
new Omchug placer mine in September. 
The Dukar deposit in Omsukchanskiy 
county and the Detrinskiy deposit in Ten- 
kinskiy county were under development. 
Gold output in Magadan Oblast’ by 1975 
is planned to be 18.9 percent higher than 
in 1970. 


20 Sotsialisticheskaya industriya (Socialist Indus- 
try), Moscow. Apr. 8, 1972, p. 2. 

21 Tsvetnyye metally (Nonferrous Metals), Mos- 
cow. No. 1, January 1972, p. 4. 
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Gold output in Yakut A.S.S.R., the sec- 
ond largest gold-producing region, in- 
creased by about 7 percent compared with 
1970. All four combines in this region, 
Yakut, Dzhugdzhur, Indigarka, and Aldan, 
reached planned targets; at Aldan, the Ku- 


ranakhskaya gold extracting plant was. 


being renovated and enlarged. Additional 
capacity at this plant is to be commis- 
sioned in 1972, and planned capacity is to 
be doubled by 1975. Within Yakut A.S.S.R. 
and Irkutsk Oblast’, the Lenzoloto Trust 
was a leading gold-dredging enterprise. Re- 
portedly, this Trust operates the world's 
largest electric dredge. Although the Yakut 
Territorial Geological Administration ful- 
filled its 1971 plan for expanding reserves 
of all mineral commodities, it achieved 
somewhat poor results in expanding gold 
reserves. Two electric dredges were re- 
ported to have been commissioned in Kha- 
barovsk Kray in 1971; one at Kherpuchin- 
skiy and another at the Kaygachan placer 
deposits. Two new placers were under de- 
velopment. The Mnogovershinnaya (Gopka 
Zolotaya) deposit in this region was being 
explored. 


Two 250-liter electric dredges were com- 
missioned in Amurskaya Oblast’; one at 
the Selemdzhinskiy and another at the 
Dambuki placer mines. It is planned to 
put into operation in this oblast' three 
more electric dredges, including one at the 
Soloveyskiy placer mine, during the 
1972-75 period. Because of a lag in devel- 
opment at the Taseyevo mine, the Baleyzo- 
loto combine in Chita Oblast’ did not 
meet 1971 gold production targets. A large 
placer gold deposit in the Aliya valley of 
this oblast’ was under development. Re- 
portedly, the water-jet method of mining 
was introduced at the Miass, Polyakovskiy, 
and Leninsk placer mines in the Urals. 


Sinking of the Novaya 890-meter shaft at 
the Bestube deposit in Kazakhstan, the 
deepest in the Soviet gold mining industry, 
was completed. It has been planned that 
construction of the Zodskiy gold-ore com- 
bine and the Ararat gold-extracting plant 
in Armenia will be completed by 1975; 
construction of this combine began in 
1964. An experimental concentration plant 
at Zodskiy combine was put into operation 
in 1971. ö 


The Muruntau deposit in the Kyzyl- 
Kum desert, the Charmitanskoye and Kok- 
patasskoye deposits in Western Uzbekistan, 
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and the Kochbulak deposit in the Tash- 
kent area of Uzbekistan were under 
detailed exploration in 1971.22 It is 
planned to complete exploration of these 
deposits, which started in 1963, by 1975. 
The first stages of the Kochbulak mine 
and the Zarafshan (Muruntau) gold-ex- 
tracting plant were put into operation in 
1969. The future development of gold 
mining in Uzbekistan will be based on the 
deposits at Muruntau, Kochbulak, and 
Kauldy. During the current 5-year plan 
period it is planned to start construction 
on the second stages of the Zarafshan mill 
and Kochbulak mine. It is also planned 
that construction of a gold-extracting plant 
at Angren be completed by 1975, to proc- 
ess ore mined at the Kochbulak and 
Kauldy deposits. Output of gold in this re- 
public is to be trebled compared with the 
preceding 5-year period. In 1972, a shop 
for processing gold and silver slurry is to 
be put into operation at the Almalyk com- 
plex in Uzbekistan. 

Iron Ore—In 1971, 71 underground 
mines and 62 open pit mines, with a total 
capacity of about 260 million tons per 
year, produced 203 million tons of usable 
ore (direct smelting ore plus concentrates) , 
or 373 million tons of crude ore; about 79 
percent came from open pit mines. In 
spite of this, the 1971 production quota 
for iron ore was not fulfilled. About 52 
percent of both open pit and underground 
mines had a rated capacity of less than 1 
million tons of crude ore per year. About 
20 percent of the open pit mines exceeded 
5 million tons per year, and only 4 percent 
of the underground mines were over 4 
million tons of crude ore per year. 

Capacity was increased by 21 million 
tons in 1971 compared with a planned in- 
crease of 38.2 million tons of crude ore. 
Production of usable ore is scheduled to 
reach 254 million tons (478 million tons of 
crude ore) in 1975. To achieve the 
planned goals, capacity for crude iron ore 
is to be increased by 192.5 million tons. It 
is planned to increase concentrate produc- 
tion from 39.9 million tons in 1970 to 99 
million tons by 1975 and pellet output 
from 10.6 to 38.3 million tons. The average 
iron content of usable ore is to rise from 
58.8 percent in 1970 to 59.8 percent in 
1975. Soviet production of usable iron ore 


22 Ekonomika i zhizn’ (Economy and Life), 
Tashkent in Russian. No. 11, November 1971, p. 
6. 
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may reach 280 million tons by 1980. The 
U.S. S. R., the world's largest producer of 
iron ore, is reported to have plans for ex- 
tending its exports outside the Soviet bloc. 

A delay in developing additional mining 
and concentrating capacities with respect 
to the goal of 192.5 million tons set under 
the 5-year plan resulted in difficulties in 
obtaining needed raw material at metal- 
lurgical operations. 

Many projects were commissioned in 
spite of numerous imperfections. As a re- 
sult, labor productivity was below planned 
levels, much of the personnel was occupied 
in repair and auxiliary operations.23 

Agglomerate output reached over 140 
million tons in 1971; and pellets, 13.5 mil- 
lion tons. Concentrate came from 99 
plants, of which 29 had sintering facilities 
and three had pelletizing facilities; more 
than 79 percent of all ore was beneficiated, 
and over 62 percent of the usable ore was 
in concentrates. 

A program adopted by COMECON in 
1971 provides for increased cooperation 
among member-countries in the develop- 
ment of mining and beneficiation of iron 
ore in the U.S.S.R. as a supply source for 
COMECON countries. The U.S.S.R. was 
negotiating with Finnish companies to de- 
velop the Kostamus iron ore deposit in 
Karelia. 


The Ukraine produced 57 percent of 
iron ore in 1971, 95 percent from the Kri- 
voy Rog Basin, and the 5-year plan pro- 
vides for increased output of 14 percent 
during 1971-75. The Urals was the second 
largest producer, followed by Kazakhstan, 
West Siberia, the Kursk region, and the 
Kola Peninsula. The last concentration sec- 
tion, No. 8, of the Dneprovskiy mining 
and beneficiation combine, with a total an- 
nual capacity of 7.35 million tons of crude 
ore, was completed in January, and the 
third and final stage of the Zaporozhskiy 
(Ukraine) combine was under construction 
in 1971. The second stage of the Artem 
No. 2 underground, with an annual capac- 
ity of 4.5 million tons of crude ore, and 
the Rodina mine, with a capacity of 2.7 
million tons, were put into operation in 
Krivoy Rog in 1971. Commissioning of 
concentrating section No. 28 at the Ingu- 
lets combine in Krivoy Rog in January, 
with an annual capacity of 0.5 million 
tons of concentrate, brought its total an- 
nual capacity to 12.5 million tons of con- 
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centrate. The first stage of the pellet plant 
at the Northern combine in Krivoy Rog 
was about to be commissioned, and con- 
struction of the second stage of the Novok- 
rivorozhskiy combine began in 1971. 

In the Urals, the second stage of the 
Kachkanar pelletizing plant, with an an- 
nual capacity of 1.4 million tons, started 
up in March. The “Yuzhnaya-2” under- 
ground mine of the Goroblagodatskiy min- 
ing administration, with an annual capac- 
ity of 0.8 million tons, was completed on 
December 31. 

Production of usable ore in Kazakhstan 
reached 18.8 million tons in 1971. The So- 
kolovsko-Sarbayskiy mining and concentra- 
tion combine had an annual throughput 
of 26.3 million tons of crude ore. The 
third stage (4 sections) of the pelletizing 
plant at this combine, with an annual ca- 
pacity of 2.8 million tons of pellets, was 
completed in 1971. The plant reached its 
designed annual output of 8.4 million tons 
of pellets and produced 6.5 million tons in 
1971. Development of two underground 
mines, Yuzhno-Sarbayskaya, with an annual 
capacity of 4 million tons of crude ore, 
and Sokolovskaya, with a capacity of 2 mil- 
lion tons, began at this combine in 1971. 
Completion is scheduled by 1975. 

At the Lisakovskiy mining and concen- 
trating combine, with a designed capacity 
of 36 million tons of crude ore (4 percent 
Fe) per year, construction of which began 
in 1960, the No. 1 open pit mine, with a 
capacity of 4.5 million tons of crude ore 
was commissioned in December. It has 
been planned that production of crude 
iron ore in Kazakhstan will be increased 
from 29.2 million tons in 1970 to 48.6 mil- 
lion tons by 1975. 

The principal ore deposits of the Kursk 
Magnetic Anomaly (KMA) are located in 
the Belgorod, Kursk-Orel, Staryy Oskol, 
and Novyy Oskol areas. The largest depos- 
its are the Yakovlevo, Gostishchevo, Lebed- 
insk, Yuzhno-Lebedinsk, Stoylensk, Mikhay- 
lov, Kurbakin, Pogremets, and Chernyanka. 
Five enterprises of the KMA, the 
Legedinck, Yuzhno-Lebedinsk, Mikhaylov- 
skoye, Korobkovskoye, and Stoylenskoye, 
produced over 18 million tons of crude ore 
in 1971. It is planned to increase annual 
production at KMA up to 40 million tons 

233 Gornyy zhurnal (Mining Journal), Moscow 
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by 1975. The first stage of the Lebedinck 
mining and concentrating combine in Bel- 
gorodsk Oblast’, with a capacity of 7.5 mil- 
lion tons of crude ore per year (3.4 mil- 
lion tons of concentrate) was not completed 
as planned. Construction started in 1967 
and completion has been rescheduled for 
1972. The exploitation of the new Zapad- 
nyy open pit mine, with an annual capac- 
ity of 1 million tons of crude ore, began 
at the Kamysh-Burunskiy iron ore combine 
in the Crimea in October. 

Discovery of the following iron ore de- 
posits was reported in 1971: in the Kovdor 
area of Murmansk Oblast’, the Mariupol’ 
near Zhdanov in the Ukraine; and in the 
Soviet Far East, between the Ida and Se- 
ledzha Rivers. 


Iron and Steel.—In 1971, the U.S. S. R. 
produced 3.3 million tons more pig iron, 
4.8 million tons more steel, and 3.3 million 
tons more rolled ferrous metals than dur- 
ing 1970. Although production increased, a 
large quantity of steel products was im- 
ported from Japan and Western countries. 
The quality of goods produced was low, 
especially electric steel.24 The steel indus- 
try suffers from technological difficulties 
and low  productivity.25 According to 
Pravda, 26 at 17 blast furnaces, 23 open 
hearths, 7 oxygen converters, and 43 differ- 
ent mills, which were put into operation 
after 1960, over 18,000 workers were em- 
ployed above the number envisaged in the 
plan. The shortage of many steel products 
in the U.S.S.R. is creating a major prob- 
lem in the Soviet economy.27 


Additional capacity for pig iron was 3.4 
million tons (planned quota, 3.05 million 
tons); for steel, 1.9 million tons (3.82) ; 
and for finished rolled products, 1.9 mil- 
lion tons (2.65). About 2,700 million ru- 
bles were invested for new iron and steel 
enterprises in 1971, about 18 percent more 
than that of 1970. 

It has been planned that six new blast 
furnaces, 12 oxygen converters, 15 electric 
furnaces, and over 35 rolling mills will 
begin operations during the 1971-75 5-year 
plan. One of the main aims of the plan is 
to improve the quality and to increase the 
range of rolled products. This is to con- 
tribute to cutting down metal waste by 18 
to 20 percent,28 improving metal con- 
sumption, and to increasing the life and 
reliability of machinery. It has been 
planned that construction of the ferrous 
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metallurgy complex in the Kursk region 
will begin and construction of the Kara- 
ganda metallurgical works will be com- 
pleted during the 1971-75 period. Invest- 
ment in the iron and steel industry is to 
grow almost twice as fast as overall invest- 
ment in the Soviet economy in 1971-75, 
but the iron and steel industry has not re- 
alized all the investment allocated for it in 
1966-70. It has been decided to invest 
17,000 million rubles in the iron ore and 
Steel industry in the new 5-year plan, or 
about 70 percent more than was realized 
in the last 1966-70 5-year plan. 


It is planned to build a joint large CO- 
MECON steelworks in the U.S. S. R., pre- 
sumably in the Kursk region. The Zenica 
iron and steel plant in Yugoslavia was 
under construction with Soviet economic 
and technica] aid, and a Soviet-built 2-mil- 
lion-ton-per-year, wide hot-strip mill at 
Galati steelworks, Romania, was started in 
1971. 


According to a Soviet-Egyptian agree- 
ment signed in August, the U.S.S.R. will 
construct the first stage of the Egyptian 
iron and steel complex at Helwan in mid- 
1973 and the second and final stage in 
mid-1975. Production in the latter stage is 
to reach about 1.5 million tons per year. 
The Indonesian Government signed a sur- 
vey contract with the U.S.S.R. to investi- 
gate the feasibility of resuming construc- 
tion of the abandoned  Tiilegon steel 
project. The first stage of the Iran's Isfa- 
han steelworks, which is being built by the 
U.S. S. R., will have a capacity of 600,000 
tons per year; it was planned to raise the 
capacity of this works to 4 million tons 
per year in the future. Under an agree- 
ment, the U.S. S. R. is to help Algeria in- 
crease its iron and steel annual production 
capacity from 0.45 to 1.8 million tons. The 
Soviet technical mission is studying the 
possibility of establishing a steel industry 
in Nigeria. Japan and the Soviet Union 
have agreed to establish an exchange of 
iron and steel production techniques. 


Pig Iron.—In 1971, 36 enterprises, oper- 
ating 135 blast furnaces, produced 89.3 
million tons of pig iron, a 4-percent in- 


as Ri eR Rd QE industriya (Socialist Indus- 
try), Moscow. Sept. 22, 1971, p. 

25 Pravda (Moscow). Oct. 19, 1971, D. EE 

2 Pravda (Moscow). Jan. 18, 1971, 2. 

21 Rabochaya gazeta (Workers’ Gazette). Kiev, 
in Russian. Dec. 22, 1971, p. 3. 

28 Voprosy ekonomiki (Problems 5 Economics), 
Moscow. No. 9, September 1971, p. 123. 
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crease from that of 1970. Estimated output 
for 1975 and 1980 is 104 million tons and 
125 million tons, respectively. In 1971 blast 
furnaces with volumes of over 1,000 cubic 
meters accounted for nearly 90 percent of 
the U.S.S.R.’s total pig iron production. Of 
the operating blast furnaces, 17 had vol- 
umes of 2,000 or more cubic meters. Aver- 
age blast furnace capacity is reported at 
1,135 cubic meters. About one-half of all 
blast furnaces used oxygen for enrichment; 
at some plants, up to 30 percent oxygen 
was used in combination with natural gas. 
Approximately 85 percent of the pig iron 
was being produced by partial use of natu- 
ral gas at 104 blast furnaces. 


At the beginning of 1971, blast furnace 
No. 3, the Soviet's largest with a volume of 
3,000 cubic meters and an annual capacity 
of 1.7 million tons of pig iron, was put 
into operation at the West Siberian plant. 
The 2,700-cubic-meter No. 3 furnace at the 
Karaganda plant in Kazakhstan was com- 
pleted in December. Enlargement of the 
No. 3 blast furnace at the Zaporozhye steel 
plant in the Ukraine was completed in 
November, and its volume increased from 
1,300 to 2,500 cubic meters. The 3,200-cu- 
bic-meter No. 5 blast furnace, with an an- 
nual capacity of 2.34 million tons of pig 
iron, which was under construction at the 
Novolipetsk works, was scheduled for com- 
pletion in December 1972. Construction of 
the 2,000-cubic-meter No. 4 blast furnace 
at the Orsk-Khalilovo complex and No. 9 
(3,000 cubic meters) at the Krivorozhstal’ 
plant began in 1971. Output of blast fur- 
naces Nos. 1, 2, and 3 at the Orsk-Khali- 
lovo complex is to be increased during the 
present 5-year period, and No. 4 furnace is 
to be completed in 1974. Output of this 
complex is to be increased by 1.59 million 
tons of pig iron, or 83.9 percent. The blast 
furnace No. 4 at the Karaganda plant is to 
be built by 1975. Soviet blast furnace plans 
reportedly include construction of a 5,000- 
cubic- meter, 4.l-million-ton-per-year unit 
during the 1972-75 period. 


The second blast furnace for the Rauts- 
ruukki steel plant in Finland, which is 
being supplied by the U.S. S. R., is due to 
start up in 1973. It will have the same vol- 
ume (1,083 cubic meters) and capacity 
(0.7 million tons per year) as the first 
one. In addition, the U.S.S.R. is supplying 
sinter facilities and equipment for the con- 
tinuous casting. 
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Steel.—In 1971, 76 metallurgical works 
produced 121 million tons of steel, 4 per- 
cent more than in 1970. It is planned to 
produce 126 million tons of crude steel in 
1972, 131 million in 1973, 138 million in 
1974, and 146 million tons in 1975. The 
share of stee] produced in oxygen convert- 
ers increased from 17.2 percent in 1970 to 
19.2 percent in 1971, and that produced by 
open hearth furnaces diminished from 72.6 
to 70.6 percent. 


At the beginning of 1971, there were 32 
operating oxygen converters, of which 25 
had capacities of 100 tons or more. Major 
improvements were realized by increasing 
the intensity of the oxygen blow. A new 
130-ton converter (No. 6, final in shop No. 
2), with an annual capacity of 1.4 million 
tons (total capacity of shops 1 and 2—6.2 
million tons) was completed at the Krivoy 
Rog Lenin plant in the Ukraine on De- 
cember 31. Construction of the third Linz- 
Donowitz (LD) unit at the Karaganda 
plant in Kazakhstan was not completed. 
Construction of the second shop, with 
three 300-ton converters, which will have a 
total annual capacity of 8 million tons, at 
the Novokuznetsk works in West Siberia 
began in December. It is planned to build 
shop 2 (three LD units) at the Azovstal’ 
plant in Zhdsnov, Ukraine, during the 
1972-75 period. Dnepropetrovsk design in- 
stitute completed plans for a LD shop to 
be built by Soviet engineers in Yugoslavia. 


Although several large open hearths 
(600- to 900-ton capacity) were in opera- 
tion, the average capacity of all (about 
400) Soviet furnaces was approximately 
245 tons. In 1971, over 80 percent of open 
hearth steel was produced with the use of 
natural gas and over 60 percent with the 
use of oxygen. 


The proportion of steel produced in 
electric furnaces was relatively low, mainly 
because of the limited number of furnaces 
and some of the existing units did not 
reach rated capacities. The main trend in 
electric furnace development was toward 
installation of larger units and increased 
transformer capacities. Electric furnaces of 
100-ton capacity were in operation, and 
construction of the first Soviet 200-ton unit 
was completed at the Krasnyy Oktyabr’ 
plant in Volgograd in October. Large fur- 
naces are used for the production of stain- 
less, ballbearing, electrical, structural, alloy, 
and other special steels. Nearly 80 percent 
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of the electric steel was produced with the 
use of oxygen. 

A direct reduction pilot plant, built by 
the Moscow Iron and Steel Institute, re- 
portedly operated satisfactorily. It is 
planned to start industrial production of 
95-percent Fe sponge iron in 1975. 

In 1971, over 45 million tons of scrap 
was generated in the U.S.S.R. There is a 
plan to increase generation of scrap to be- 
tween 60 and 62 million tons and to con- 
struct 30 new and renovate 28 existing 
scrap processing plants during 1972-75. 

Rolled Products.—Soviet rolled output in 
1971 totaled 95.8 million tons (of which 84 
million tons was finished products) , 4 per- 
cent more than in 1970. Despite increased 
total output, production of some structural 
shapes remained inadequate. As planned 
output of rolled products is measured in 
tons, plants prefer to produce heavy types 
of products and are reluctant to manufac- 
ture thin sheet and light sections because 
this reduces output and labor productivity. 
Two 250-millimeter wire-rolling mills, at 
the Krivoy Rog Lenin plant in the 
Ukraine and the other at the Chelyabinsk 
plant in the Urals were commissioned in 
1971. Under construction was a 1-million- 
ton-per-year,  1,150-millimeter blooming 
mill at the Krivoy Rog Lenin plant, a 1,700- 
millimeter cold-roling mill at the Kar- 
aganda, a new 200,000-ton-per-year cold- 
rolling mill for electric steel at the 
Verkhneisetskiy works in the Urals, and a 
950/800-millimeter mill at the Orsk-Khali- 
lovo combine in Orenburg Oblast’. 

Steel pipe—In terms of tonnage, the So- 
viet Union was the largest world producer 
of steel pipe, with a total of 13.4 million 
tons in 1971, 7 percent above the 1970 
level. The largest pipe had a diameter of 
1,220 millimeters. Production of pipe was, 
however, inadequate to satisfy internal de- 
mand, and about 10 percent of require- 
ments had to be imported from West Ger- 
many, Sweden, Italy, and Japan. 


The tenth electric welding mill at the 
Volzhskiy pipe plant in Volgograd was 
commissioned in December. New facilities 
at the Chelyabinsk pipe plant in the Urals 
were also completed in December. Pipe 
manufacture is slated to rise to 14.5 mil- 
lion tons in 1972; estimated levels for 1975 
and 1980 are 17 million and 20 million 
tons, respectively. 

Lead and Zinc.— The Soviet lead and 


845 


zinc industry is probably the second largest 
in the world. Estimated output of primary 
metal in 1971 was 650,000 tons of zinc and 
450,000 tons of lead. A 11.3-percent in- 
crease in zinc output for 1971 was based 
on increased production at the Almalyk 
plant in Uzbekistan and “Ukrtsink” plant 
in the Ukraine. The Ust'Kamenogorskiy 
and Leninogorsk complexes, Chimkent lead 
plant, and some other lead and zinc plants 
experienced raw material shortages in 1971, 
and the quality of the concentrates sup- 
plied by the Zyryanovsk, Leninogorsk, and 
other concentrating plants was not always 
Satisfactory and several percent below 
planned metal content.29 Neither lead nor 
output quotas were reached in 1971 nor in 
previous years owing to the slow construc- 
tion of new facilities and low metal 
recoveries.30 There is a plan to enlarge 
and renovate existing lead and zinc plants 
during the 1972-75 period. Estimated pro- 
duction of primary metals in 1975 is 
placed at 700,000 tons for zinc and 500,000 
tons for lead; estimated levels for 1980 are 
800,000 and 560,000 tons, respectively. 

In 1971, Soviet experts participated in 
a Bolivian zinc reserve evaluation study, 
which will be the basis for possible con- 
struction of a zinc smelter by the U.S.S.R. 

Kazakhstan continued to be the leading 
producer of lead and was second, after the 
Urals, as a producer of zinc. Most of the 
lead and about 70 percent of the zinc were 
smelted with oxygen-enriched systems. 

Development of the large Glubokiy un- 
derground mine, of the Achisay polymetal- 
lic combine, was completed in December. 
This mine will supply raw material to the 
Chimkent lead plant. The Tsentral’naya 
underground mine of the Zyryanovsk lead 
combine was under development in 1971. 
It is planned to increase the lead and zinc 
ores output at the Tekeliyskiy and Kaskay- 
gyr-Akdzhal'skiy mines and to put into op- 
eration the Karagalinskiy combine, the 
Tishinskiy underground mine and two sec- 
tions of the Zharemskiy mine in Kazakhs- 
tan during the 1972-75 period. 

The first stage of the large zinc plant at 
Almalyk in Uzbekistan, which went on- 


2? Kazakhstanskaya pravda (Alma-Ata). Oct. 5, 
1971, p. 2; Narodnoye khozyaystvo Kazakhstana 
(National Economy of Kazakhstan), Alma-Ata. 
No. 6, June 1971, pp. 32-36. 

* Tsvetnyye metally (Nonferrous Metals), Mos- 
cow. No. 9, September 1971, p. 4; Narodnoye 
khozyaystvo Kazakhstana (National Economy of 
Kazkhstan), Alma-Ata. No. 12, December 1971, 
pp. 86-87. 
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stream in 1970, reached planned capacity 
at 3 million tons of lead-zinc-barite ores 
per year in December. Completion of the 
second stage is scheduled for either 1972 or 
1973. Development of the Nikolayevskiy 
mine at the Sikhali polymetallic combine 
in Maritime Kray has continued, and its 
shafts will be almost 1,000 meters deep. 
The first Georgian S.S.R. nonferrous enter- 
prise, the Madneuli mining and concentra- 
tion combine, which will exploit the cop- 
per-lead deposits around  Bolnisi, was 
under development and completion is 
scheduled for 1975. 


Magnesium.—Five magnesium plants, 
with a combined annual capacity of about 
60,000 tons, produced an estimated 52,000 
tons in 1971, 4 percent more than that of 
1970. The Solikamsk magnesium works in 
the Urals was experimenting with two new 
types of electrolysis plants to overcome the 
problems associated with low-grade carne- 
lites. Magnesium production is slated to 
rise by 4 percent in 1971. Deliveries of So- 
viet magnesium to Western European mar- 
kets have taken on more regularity over 
the past 2 years. 

Manganese.—The Soviet manganese in- 
dustry remained the largest in the world, 
with an estimated output of marketable 
ores at 7 million tons. Estimated produc- 
tion levels for 1975 and 1980 are 9 million 
tons and 11 million tons, respectively. 
Run-of-mine ore output in 1971 was over 
17 million tons, of which 75 percent came 
from the Nikopol basin in the Ukraine; 
next largest was the Chiatura basin in 
Georgia. Exports of manganese ore in- 
creased from 13 percent in 1966 to over 19 
percent of total production in 1971. It is 
planned to mine some 22 million tons of 
crude ore by 1975. 


There were 18 underground and 10 
open pit mines, with 8 concentration 
plants in operation in the Nikopol' Basin 
in 1971, where the ore averages 26.4 per- 
cent. Of the concentrates, 45 to 48 percent 
had a manganese content of over 45 per- 
cent, the balance containing 34 percent. 
More than 70 percent of ore mined in 
the Nikopol' Basin was open pit produc- 
tion. The second stage of the Chkalovskiy 
No. 1 open pit mine at the Ordzhonikidze 
combine in the Nikopol' Basin, which has 
a capacity of 1.2 million tons of crude ore, 
went onstream in December. Development 
of the No. 9/10 underground mine of thc 


MINERALS YEARBOOK, 1971 


Marganets combine, the largest in this 
basin, with an annual capacity of 1 mil- 
lion tons of crude ore, began in July. 

There were 20 underground and open 
pit mines with eight concentrators in the 
Chiatura manganese basin in 1971. Ore 
grades averaged 23 percent. Of the Chia- 
tura output, 66 percent contained 48.7 per- 
cent manganese, the balance contained 25.6 
percent. Approximately 80 percent came 
from underground methods. New produc- 
tion facilities, with a total annual capacity 
of 650,000 tons of crude ore, were under 
development at several mines, and the sec- 
ond stage of the central flotation plant was 
under construction. 

Mercury.—Mercury output in 1971 was 
estimated at 50,000 flasks (76 pound), suf- 
ficient for domestic demand. The Khadar- 
kan combine in Kirghzia, the largest Soviet 
mercury enterprise, had four mines and a 
recovery plant in operation in 1971. The 
Nikitovskiy combine in the Ukraine was 
the second major producer. Construction 
continued on the Dzhidzhikrutskiy under- 
ground mine and recovery plant in Tad- 
zhikistan, scheduled for completion by 
1975. It is to be the chief Soviet supplier 
of mercury and antimony. 

In the Ukraine, planning began for the 
Zakarpatskiy mercury combine, which will 
process ores from the Borkutnoye, Shayan- 
skoye, and other small deposits in Zakar- 
patskaya Oblast’. In 1975, mercury output 
from the Zapadno-Polyanskoye and Pla- 
mennyy deposits in Magadanskaya Oblast’ 
is expected to be 32.4 percent higher than 
in 1970. It is planned to start development 
of explored mercury deposits in North 
Caucasus, Azerbaydzhan, and Kemerovo 
Oblast’ in West Siberia. 

Molybdenum.—Metal content of molyb- 
denum concentrate output was estimated 
at 8,000 tons, about 4 percent above that 
of 1970. About 50 percent came from cop- 
per-molybdenum ores in Armenia, Ka- 
zakhstan and Sorskoye and others in Si- 
beria; over 30 percent was from 
molybdenite ores mined in Uzbekistan and 
at Umaltinsk and Chikoysk in Siberia: the 
remainder came from the tungsten-molyb- 
denum ores of Tyrny-Auz (Kabardin 
A.S.S.R. in North Caucasus) and Dzhida 
(Buryat A.S.S.R.). Soviet reserves of mo- 
lybdenum in ore may approach 200,000 
tons. 
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Armenia is the major producer of con- 
centrates which are shipped out of the re- 
public for further processing. The Kad- 
zharan copper-molybdenum combine 
supplied 25 percent of Soviet molybdenum 
in 1971. Output of molybdenum concen- 
trate at this combine is to be increased by 
20 percent in 1975. Uzbekistan occupies 
one of the leading places in the U.S.S.R. 
in the production of molybdenum concen- 
trates. 


The molybdenum concentrator of the 
Balkhash metallurgical complex in Ka- 
zakhstan and the Dzhidinsk tungsten and 
molybdenum combine in Buryat A.S.S.R. 
increased output of molybdenum concen- 
trate in 1971. The Tyrny-Auz tungsten-mo- 
lybdenum combine in Kabardin A.S.S.R. 
was being enlarged in 1971. The Vosto- 
chnyy open pit mine was put into opera- 
tion at this combine in 1971. A new small 
complex in Chita Oblast’, East Siberia, is 
under construction, scheduled for comple- 
tion in 1975. 


Nickel.—With an estimated 120,000 tons 
of smelter production, 8 percent more than 
that of 1970, the Soviet nickel output is 
second only to that of Canada. There is a 
plan to increase production of metal by 4 
percent in 1972. 'The centers of production, 
in order of importance, continued to be 
NorilskK, in West Siberia, the Southern 
Urals, and the Kola Peninsula. Six smelters 
were in operation in 1971; at Norilsk, 
Rezh, Ufaley, and Khalilovo in the Urals, 
and Monchegorsk and Pechenga in the 
Kola Peninsula. Production is estimated at 
a probable 140,000 tons in 1975 and 
175,000 tons in 1980. 


The U.SS.R. was negotiating with 
French, British, and Japanese companies 
for joint development of the Buruktalsk 
nickel deposit in the Southern Urals. The 
experimental shop at this deposit was com- 
missioned in August. It is intended to de- 
velop the technology of the electric smelt- 
ing of ferronickel from oxidized ores. The 
Soviets have difficulties in efficient treat- 
ment of their ores because of low techno- 
logical level. The Soviet Union is an im- 
portant nickel exporter and trades directly 
with the International Nickel Co. in large 
annual negotiated deals. On November 30 
in Moscow, American manufacturers of 
mining and drilling equipment signed the 
$125 million trade agreement with the So- 
viet Union. The deal provides for the pur- 
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chases of 50 million tons of nickel begin- 
ning in 1972. 

During the 1966-70 period, nickel 
output at Yuzhuralnikel complex rose by 
36.8 percent. Construction of a new 1,000- 
million-ruble nickel plant at Norilsk began 
in March, the first stage scheduled for 
completion in 1974. By 1975, Norilsk out- 
put is to be increased by 60 percent over 
the 1970 level. In the Ukraine, the Po- 
buzhskiy Soviet's first ferronickel plant was 
under construction, the first stage sched- 
uled for completion in July, and the sec- 
ond in December 1972. But the 
management experienced considerable dif- 
ficulty in completing this project on sched- 
ule because of shortages of labor, mate- 
rials, and equipment.31 

Platinum.—The U.S.S.R. remains the 
largest platinum-group metals producer 
and exporter, supplying 20 to 25 percent 
of international exports of platinum, 70 to 
75 percent of palladium, and 60 to 70 per- 
cent of rhodium, with reserves adequate to 
maintain current production for many 
years. Production came principally from 
the Norilsk copper-nickel mines, with addi- 
tional output from the Kola Peninsula 
combines and several placer deposits in the 
Urals. Almost all of the platinum-group 
metals were produced as byproducts, about 
75 percent coming from Norilsk. 

The U.SS.R. is steadily expanding its 
output of platinum-group metals, with 
1971 output estimated at 2.3 million 
ounces. Primary production is forecast to 
increase at an annual rate of 3 to 5 per- 
cent. Production of primary platinum and 
platinum-group metals may reach 2.75 mil- 
lion ounces by 1975 and 3.5 million ounces 
by 1980. The Talnakh and Oktyabr'skiy 
deposits in Norilsk will be the main pro- 
duction centers. 

According to Metal Bulletin,32 Soviet 
sales of platinum during 1971 had in- 
creased from an average annual level of 
around 250,000 to 300,000 ounces to ap- 
proximately 550,000 ounces. This increase 
could probably be accounted for by sales 
from a stockpile. 

Two open pit and one underground 
mine were in operation at the Norilsk sul- 
fide deposits, where the ore averages 0.75 
percent Cu, 0.5 percent Ni, and up to II 


31 Sotsialisticheskaya industriya (Socialist Indus- 
try), Moscow. Nov. 11, 1971, p. 2. 
55 Bulletin (London). No. 5,677, Feb. 18, 
p 


848 


grams per ton platinum- group metals 
mainly palladium and platinum. Ore at 
the Talnakh deposit averages about 3 per- 
cent Cu, 1.5 percent Ni, and up to 1l 
grams per ton platinum-group metals. The 
Mayak underground mines, in operation at 
Talnakh, produced 66 percent of the Nor- 
ilsk output in 1971. 


Development progressed at the Talnakh 
mining combine; and the Mayak mine was 
approaching planned capacity. At the 
Komsomol'skiy mine completion of the first 
stage was rescheduled to 1972. Develop- 
ment continued at the Oktyabr'skiy deposit 
where the ore averages 3.5 percent Cu, 2.5 
percent Ni, and up to 1l grams per ton 
platinum-group metals. The ore output at 
Norilsk, Talnakh, and Oktyabr'skiy depos- 
its in 1975 should increase 60 percent over 
that of 1970, according to plans. 


At Monchegorsk the ore averages about 
0.7 percent Ni, 0.4 percent Cu, and some 
precious metals. Kola ores were mined by 
both open pit and underground methods, 
and the Zhdanovskiy mining and concen- 
trating combine is the largest in this area. 
The second stage of the Zhdanovskiy con- 
centration plant at the Severonikel com- 
bine was in progress, and construction of 
the new crushing plant of the Pechengani- 
kel complex neared completion. The Urals 
in 1971, produced about 2 percent more 
placer platinum than in 1970. 

Silver.—Almost all silver was produced 
as a byproduct of lead, zinc, and copper 
ores. Production in 1971 was mainly cen- 
tered in the Urals, Kazakhstan, East Sib- 
eria, the Soviet Far East, and Armenia. 
During the year, 14 gold treatment plants 
extracted silver. The Norilsk complex and 
some of the Kola copper-nickel enterprises 
also produced silver. l 

The Sikhali combine in Maritime Kray 
and the Achisay lead-barite center in Ka- 
zakhstan were the largest producers of sil- 
ver in 1971. The recovery of silver in ben- 
eficiation plants in the Urals varied from 
16 to 50 percent from complex ores 
containing 6 to 15 grams of silver per ton. 


Tin.—Although Soviet policy is based on 
tin self-sufficiency at any price, estimated 
output at 38,000 long tons was inadequate 
to meet demand, and about 20 percent of 
the requirements were imported in 1971, in- 
cluding the first shipment of tin from Bo- 
livia. 
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Soviet geological tin reserves are esti- 
mated at about 800,000 tons of metal 
content. Nevertheless, there are shortages 
of explored reserves at many enterprises.33 
The average content im ore varies from 0.6 
to 1.0 percent tin. The Ministry of Geol- 
ogy carried out intensive exploration pro- 
grams, and new small deposits were re- 
ported. 

Construction by Soviet engineers of a 

volatization plant at Potosi in Bolivia is 
expected to start in 1972. This will be the 
first of several plants the U.S.S.R. will con- 
struct in Bolivia under proposed agree- 
ment. 
Soviet tin development was mainly in 
Maritime Kray (the principal center), Ma- 
gadanskaya Oblast', Khabarovsk Kray, Yak- 
utia, and Transbaykal. Three known tin 
refineries were operating during the year, 
Novosibirsk, Ryazan', and Podol'sk, which 
is near Moscow. Concentrates from Siberia 
and the Soviet Far East were shipped to 
Novosibirsk. In 1971, about 30 percent of 
output came from placer deposits, which 
accounted for 75 percent of output from 
the Soviet Northeast. 

In Maritime Kray, the largest producer, 
expansion of the Khrustal’nyy mining and 
concentrating combine was continued. Ren- 
ovation of the Taezhnaya concentrating 
plant at this combine was completed in 
August, and its capacity is to be increased 
by about 40 percent. Development of the 
Ternistyy mine of this combine continued 
in 1971. In Khabarovsk Kray, the second 
stage of the central concentrating plant of 
the Solnechnyy mining and concentrating 
combine was commissioned in August. The 
plant's capacity is to be doubled after the 
second stage becomes fully operational. 
However, the recovery of the metal in con- 
centrate is low, and the ore reserves at this 
combine are much less than originally esti- 
mated during exploration of deposits sev- 
eral years ago.34 

Titanium.—With an estimated 13,300 
tons, 7 percent more than that of 1970, the 
U.S.S.R. was the world's second largest pro- 
ducer of titanium in 1971. Large amounts 
of titanium are now sold to the United 
States and other countries. Soviet reserves 
of TiOz have been estimated at about 10 


33 Razvedka i okhrana nedr (Exploration and 
Conservation of Natural Resources), Moscow. No. 
5, May 1971, p. 9; No. 8, March 1972, p. 1. 

34 Tsvetnye metally (nonferrous Metals), Mos- 


cow. No. 9, September 1971, p. 4. 
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million tons, contained in 70 million tons 
of ore averaging 10 to 20 percent TiO». 
During the 1971-75 period, a 40-percent 
increase in output is expected and exports 
will increase significantly. 

The industry is based principally on 
Ukrainian and Siberian ilmenite and rutile 
and on titaniferous magnetites and iron- 
stone located in the Central Urals, the 
Kola Peninsula, and Karelia. Development 
continued in the Ukraine, the center of ti- 
tanium production. Major producers were 
the Samotkansk zirconium alluvial deposits 
and the Volchansk deposit in Dneprope- 
trovsk Oblast' and the Irshanskoye, Stremi- 
nogorskoye, and Zelenogorskoye deposits in 
Kievskaya Oblast. Two mining and con- 
centrating combines, Verskhnedneprovskiy 
and Irshanskiy, operated these deposits in 
1971. 


The capacities of these combines, as well 
as the capacities of Soviet titanium-magne- 
sium plants, are steadily growing and the 
quality of products is improving. The ren- 
ovation of the Ust'-Kamenogorsk titanium- 
magnesium complex has made it possible 
to reach planned production levels. The 
output of titanium sponge is to increase 
by 15 percent before the end of 1972. The 
Nos. 3 and 4 concentrators in Irshansk and 
the largest Soviet titanium dioxide plant 
in the Crimea continued under construc- 
tion during the year. 


Tungsten.—Production in tungsten in 
concentrate (contained tungsten) was esti- 
mated at 7,000 tons, 5 percent more than 
that of 1970. Development was concen- 
trated in the North Caucasus, the Soviet 
Far East, Transbaykal, Central Asia, and 
Kazakhstan. More than 80 percent of the 
tungsten produced was allocated to the fer- 
rous metals industry. Up to 18 percent was 
used in ferroalloys and 2 to 5 percent in 
the electrical industry. Geological reserves 
of tungsten ores may be as large as 500,000 
tons of 60 percent WO. 


The sixth section of the Tyrny-Auz 
tungsten and molybdenum combine in Ka- 
bardin A.S.S.R. (North Caucasus), was 
being built; the Vostochnyy open pit mine 
of this combine, where the deposit aver- 
ages up to 1.3 percent WOs, went on- 
stream in July. In the north of Maritimc 
Kray, construction continued on the Pri- 
morskiy tungsten combine at the Vostok-2 
deposit. The first stage of this combine has 
been rescheduled to start up in 1972. 
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There are plans to build a second benefi- 
ciation plant at the Dzhidinskiy tungsten 
and molybdenum combine in  Buryat 
A.S.S.R., where the development of the In- 
kurskoye deposit began in 1971. 

Exploration of the Bom-Gorkhonskoye 
tungsten deposit in Chita Oblast was com- 
pleted. The Bogutinskoye tungsten deposit 
in Kazakhstan was under exploration in 
1971. 

Vanadium.—The Soviet Union, with 
large resources, is becoming an important 
vanadium producer. The principal sources 
in 1971 continued to be vanadium-rich 
slag from the Kachkanar titaniferous mag- 
netite in the Urals and from Lisakovsk 
iron ore (0.6 percent V) in Kazakhstan. 
However, the metallurgical problems of 
vanadium recovery have not yet been satis- 
factorily resolved, and rated vanadium re- 
covery has not been achieved. 

The second stage of the Kachkanar pel- 
let plant, with a designed capacity of 2.8 
million tons of pellets, and the Lisakovskiy 
combine were under construction. A new 
plant for the production of ferrovanadium 
from Urals magnetite ore was reportedly 
under construction at the Serov steel plant 
in the Urals. 

Other Metals.—Byproducts.—All the ar- 
senic output in 1971 was obtained as a by- 
product from the smelting or roasting of 
metallic ores. Numerous arsenic deposits 
exist in the U.S.S.R., including realgar-au- 
ripigment, arsenopyrite, arsenic gold, and 
polymetallic. Bismuth is recovered from 
complex ores such as tungsten-molybde- 
num-bismuth ores of the North Caucasus 
and scheelite and cassiterite ores of Ka- 
zakhstan and Siberia. Cadmium is pro- 
duced at a number of Soviet lead and zinc 
smelters. In 1971, the Ust-Kamenogorsk 
lead-zinc complex and the Chimkent lead 
plant in Kazakhstan increased cadmium 
production by several percent. 

Rare Metals.— The Soviet Union pos- 
sesses commercial deposits of all those rare 
metals that have assumed importance in 
modern rocketry, aircraft, and atomic en- 
ergy. However, extraction of many of them 
remains low. 


Known resources of rare metals are suffi- 
cient to satisfy the needs of the 1971-75 
5-year plan, but prospecting still lags be- 
hind the potential of the main producing 
regions of the Soviet Union. The most im- 
portant deposits of rare metals are in Ka- 
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zakhstan, Kola Peninsula, Urals, Ukraine, 
Norilsk, Transbaykal, and the Soviet Far 
East. The growth in the quantity index 
exceeded the growth of the quality in- 
dexes, and the extraction of many rare 
metals was very low. For example, only 40 
to 50 percent of selenium and tellurium 
and 60 to 70 percent of rhenium were ex- 
tracted in Armenia in 1971.35 

Byproduct gallium is recovered from raw 
materials used to produce aluminum. In 
the current 5-year plan period, Kazakhstan 
will become an important producer of gal- 
lium. 

The new Soviet semiconductor materials 
industry was meeting the demands of its 
indigenous customers and beginning to ex- 
port germanium and silicon. Kazakhstan is 
the main producer of tellurium in the 
U.S.S.R. 

By 1965, selenium and tellurium extrac- 
tion had been organized at the Norilsk 
complex. The main centers of selenium 
and tellurium extraction from copper re- 
finery slimes continued to be the Kazakhs- 
tan, Norilsk, and Kola complexes. Selenium 
is also produced in Kazakhstan, the Urals, 
and Armenia. The Ust’-Kamenogorsk lead 
and zinc complex increased product of tel- 
lurium by several percent. 


The Balkhashskiy copper smelting com- 
plex in Kazakhstan first recovered rhenium 
salts from reprocessing molybdenum plant 
products and from sulfuric acid washings 
in 1966 and, by 1971, had increased output 
substantially. Molybdenum deposits of Ar- 
menia (Kadzharan, Agarak, Dastakerts, and 
others) were important for the production 
of rhenium. An installation to extract this 
metal was under construction at the Kad- 
zharan combine. 


The bulk of tantalum and columbium is 
in pyrochlore (Kola Peninsula and the 
Urals), obruchevite (Kola Peninsula and 
the Ukraine), and in hatchettolite (Kola 
Peninsula, Khiba, and elsewhere). Newly 
discovered deposits of low-grade tantalum- 
columbium ores in granites also contained 
other rare metals, and the growing need 
for tantalum necessitates processing ores 
and concentrates with very low tantalum 
content. However, there is great difficulty 
in processing these materials. The Orlov 
mining and concentrating combine in 
Chita Oblast', East Siberia, was under con- 
struction. A pilot plant for the chemical 
extraction of tantalum, which was put into 
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operation at this combine in 1969-70, in- 
creased production of tantalum in 1971. 
The Belogorskiy mining and concentrating 
combines in Kazakhstan increased produc- 
tion of tantalum in 1971. 

Several units exploited zircon alluvial 
deposits in 1971. One of the largest is the 
Samotkanskoye zircon deposit in Dneprope- 
trovsk Oblast', Ukraine. The Verskhnedne- 
provskiy combine, brought into operation 
in 1961 to mine this deposit, increased out- 
put of zircon concentrate in 1971. 

A new industrial complex was under 
construction at the Solikamsk magnesium 
works and production of  semifinished 
products of rare earth elements started at 
this plant in 1971. 


NONMETALS 


The Soviet Union produced a great vari- 
ety of nonmetals, but the nonmetal min- 
eral resource position varies from adequacy 
of many nonmetals to an apparent short- 
age of barite, feldspar, mica, and talc. 

Asbestos.—In 1971 total production of 
the six grades of asbestos produced by the 
Soviet Union was estimated at 1.15 million 
tons, about 10 percent more than that of 
1970. Production was second only to Can- 
ada. Exports rose from 346,500 tons in 
1969 to 385,300 tons in 1970, and to an es- 
timated 410,000 tons in 1971, approxi- 
mately two-thirds going to Western mar- 
kets. In spite of asbestos export expansion 
in recent years, the domestic asbestos defi- 
cit reached 200,000 tons in 1971 and is 
planned to be about 100,000 tons by 
1975.36 The 1971-75 5-year plan foresees 
an increase in new capacities of 605,000 
tons and a rise in production of 563,000 
tons by completion of the second stages of 
the Dzhetygara (400,000-ton capacity) and 
Tuvaasbest (205,000-ton capacity) com- 
bines by 1975. Estimated output for 1975 
and 1980 are 1.45 million and 1.7 million 
tons, respectively. 

Asbestos industry development was con- 
centrated in the Urals, Kazakhstan, and 
Tuva A.S.S.R. Output of chrysotile asbestos 
at the Uralasbest combine was estimated at 
835,000 tons. In Kazakhstan, the first stage 
of the Dzhetygara asbestos combine pro- 
duced about 280,000 tons in 1971; a second 


35 Promyshlennost Armenii 1 of Ar- 
menia), Yerevan. No. 7, July 1971, 

36 Narodnoye khozyayst vo 3 (National 
ro of Kazakhstan), Alma-Ata. No. 12, De- 
cember 1971, p. 89. 
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stage is now rescheduled for completion in 
1972-73. The first stage of Tuvaasbest 
combine at Ak-Dovurak in Tuva A.S.S.R. 
produced an estimated 35,000 tons in 1971; 
the second stage of this combine was also 
rescheduled for completion in 1972-73. 

Construction of the first stage of the 
Kiembay asbestos combine in Orenburg 
Oblast' continued. There are plans to de- 
velop the Molodezhnoye and Il'chirsk chry- 
sotile asbestos deposits in Buryat A.S.S.R. 
in the future. 

Barite.—Barite was mined both by open 
pit and underground methods and at some 
operations crude output was upgraded by 
flotation. About two-thirds of the 1971 
consumption was produced domestically, 
the balance being filled by high-grade im- 
ports. The main center of production con- 
tinued to be Georgian S.S.R. Some deposits 
have been developed in West Siberia, the 
Urals, Kazakhstan, Azerbaydzhan, and Ar- 
menia. Over 30 percent of the Soviet re- 
serves are located in Georgia, which pro- 
duced over 70 percent of the 1971 output. 
The increased output in 1971 was attrib- 
uted largely to completion of new facilities 
in Georgia and the completion of a barite 
section at the Kentau concentrating mill in 
the Achisay complex Kazakhstan. 

A new ore mining section, with an an- 
nual capacity of 45,000 tons of barite con- 
centrate, was under development at the 
Chordskoye barite deposit in Georgia. It is 
planned to put this section into operation 
in 1972. 

Cement.—Approximately 110 plants (in- 
cluding 83 plants under the Ministry of 
Construction Materials) produced 100.3 
million tons of cement, or about 5.4 per- 
cent more than in 1971. There were 359 
kilns, including 23 185-meter and 35 170- 
meter rotary kilns, in operation in 1971. 
Plans called for the construction of 3.6 
million tons of new capacity in 1971, but 
only 2.8 million tons of the total was com- 
pleted. The planned construction costs of a 
cement plant with an annual capacity of 
0.6 million tons was about 20 million ru- 
bles. As a result of poor-quality cement 
and inefficient transportation of the ce- 
ment, about 10 percent of the total pro- 
duction was wasted in 1971.37 

Production is slated to rise to 103.4 mil- 
lion tons of cement in 1972 and 125 
million tons in 1975. It is estimated, how- 
ever, that production in 1975 will probably 
not be more than 120 million tons. 
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Soviet cement plant capacity (under the 
Ministry of Construction Materials) in 
1966-70 and planned additional capacity 
for 1971—75 follow in million tons: 


1966-1970 actual 1971-1975 planned 


Year Capacity Year Capacity 

1966. .........- 3.9 1971...... 9.6 
1961 ĩ 2.9 1912 5 4.8 
1988. 2. 8 19738 6.2 
1999 “ Uʃ 8 1.9 19744. 11.5 
1970 —I 5. 5 19785 6.0 

Del 16 Total... 31.6 

Source: Tsement (Cement), Moscow, No. 1, 


January 1971, p. 2. 


Clays.—Bentonite.—Output of bentonite 
in the U.S.S.R. in 1971 was at about the 
1970 level. Armenia, Tadzhikistan, and Ka- 
zakhstan were the three principal centers 
of production. A bentonite production 
combine was under construction at Id- 
zhevan in Georgia and development of the 
Dashsalakhly bentonite deposit in  Azer- 
baydzhan began in 1971. Completion of 
the first stage of the Izhdevanskiy combine 
was rescheduled for 1972. 


Diamond.—The U.S.S.R. continued to 
make rapid progress in expanding its dia- 
mond industry, which is centered in Yaku- 
tia, where about 20 diamond deposits have 
been discovered. Production of diamond in 
this region started at a small concentrating 
plant in 1957. On January 1, 1972, the in- 
dustry consisted of the large mechanized 
Mirnyy open pit mine and five concentra- 
tors, the Aykhal open pit mine and one 
concentrator, the Udachnaya placer mine 
(near the Arctic Circle) and one concen- 
trator, and the Irelyakh placer mine with 
two dredges. In 1971, production was esti- 
mated to be roughly 7 million carats of in- 
dustrial quality and about 1.8 million car- 
ats of gem stone, mainly from the 
previously mentioned deposits. Small quan- 
tities of gem and industrial stones were 
produced from the Vishera River region in 
Perm Oblast’, Western Urals, where four 
dredges, and two separation plants were 
operated at two placer deposits in 1971. 


By 1970, Yakutia’s diamond output was 
to be increased by about three times the 
1965 level. Two more concentrating mills 
were to be built, at Aykhal and Udach- 


37 Material’no-technicheskoye snabzheniye (Ma- 
terial-Technical Supply) Moscow. No. 6, June 
1971, p. 55. 
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naya, to process deeper horizons. But the 
second stage of No. 8 concentrator at the 
Aykhal open pit mine and the No. 1l 
plant at Udachnaya open pit mine were 
rescheduled to start up in 1972. Develop- 
ment of the Internatsional'naya deposit 
near Mirnyy began in May. 

Gem stones are being cut at Leningrad, 
Sverdlovsk, and Smolensk. Sales of cut dia- 
mond are rising steadily and substantial 
increases are expected to start in 1975-76. 

A substantial but unknown quantity of 
synthetic diamond was also produced in 
1971 by plants in Kiev, Yerevan, Moscow, 
and Tashkent. 

Fertilizer Materials.—Production totaled 
14.7 million tons in nutrient content, or 
61.4 million bulk 38 tons in 1971, an in- 
crease of 11 percent over 1970. Exports in- 
creased in 1971, but despite a substantial 
rise in production and exports, fertilizers 
were in short supply, and the quality of 
the product of certain enterprises contin- 
ued to elicit complaints. 

The planned production was not at- 
tained at many enterprises. For example, 
the Uvarovo plant in Tambov Oblast’ was 
run at only 33 percent of capacity, the Al- 
malyk plant (Uzbekistan) at 51 percent, 
Rustavi (Georgia) at 51 percent, and Ki- 
rovakansk at 60 percent; the utilizations 
for 1972 are expected to be 48, 54, 69, and 
71 percent, respectively. Labor productivity 
was low. For example, the Karatau plant 
employed 6,500 workers and produced 4.2 
million tons of phosphorite, containing 
28.5 percent P205. 

New plants and expansions with an an- 
nual capacity of 3 million tons in bulk 
were commissioned during the year. New 
facilities put into operation included those 
at the Grodnenskiy (Belorussia), Navoy- 
skiy (Uzbekistan), and Novo-Kemerovskiy 
(Siberia) complexes, the | Uvarovskiy 
(Tambov Oblast’) and Konstantinovskiy 
(Donets Basin) plants, and the Rovenskiy 
(Ukraine) and Ionavskiy (Lithuania) ni- 
trogen fertilizer plants. Only 12 units out 
of a total 19 were commissioned in 1971. 

The 1971-75 plan envisages output of 90 
million tons (22.2 million tons of nu- 
trients in 1975 with the total capital in- 
vestment for the chemical industry of 17.2 
billion rubles, or an increase of 93 percent 
over investments in the last 5-year plan. 
Estimated levels for 1975 and 1980 are 85 
million tons and 115 million tons, respec- 
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tively. New fertilizer capacity of around 
35.2 million tons per year is to be started 
by 1975. 

In 1970, 45.7 million tons of fertilizers 
were delivered to farms in the U.S. S. R.; 
the ninth 5-year plan for 1971—75 calls for 
72 million tons of fertilizer to be delivered 
by 1975. 

Phosphate.—Increased output of phos- 
phate fertilizers in 1971 was attained 
largely through the commissioning of new 
capacity rather than greater use of avail- 
able facilities. Single superphosphate con- 
tinued to be the basic type of phosphate 
fertilizer produced. 

Estimated output totaled 48 million tons 
in 1971, including 28 million tons of apa- 
tite (17 to 18 percent P205) and 20 mil- 
lion tons of sedimentaries (13 percent 
P205). The main centers were the Apatit“ 
combine on the Kola Peninsula and phos- 
phate deposits of Karatau in Kazakhstan, 
Kingisepp in Leningrad Oblast', Yegor'evsk 
and Lopatino in Moscow Oblast’, and 
Upper Kama in the Urals. Apatite concen- 
trate with 39.4 percent P205 provided over 
80 percent of all raw materials for the 
production of phosphate fertilizers. A high 
percentage of superphosphate is still not 
granulated, and great difficulties have been 
experienced with double superphosphate 
production at Voskresensk, Volkhov, and 
other plants. The phosphate geological re- 
serves were estimated in 1971 at 2,717 mil- 
lion tons of phosphorite (overall average 
grade 13.8 percent P205) and 2,700 million 
tons of apatite (average grade 18.5 percent 
P205). 

The Soviet Union is to place particular 
emphasis on increasing production of phos- 
phate and potash fertilizers in the period 
1971-75. Phosphate fertilizer production in 
1975 is to tota] 22.1 million tons, compared 
with 13.4 million tons in 1970. The Kara- 
tau deposit is to provide 27.5 percent of 
the phosphate raw material in 1975, com- 
pared with 18.3 percent in 1970; the apa- 
tite contribution is to fall from 81.7 to 
69.6 percent. New phosphate fertilizer ca- 
pacity totaling 16.4 million tons is to be 
installed during 1971-75. 


3 The active ingredients, nitrogen, phospho- 
rous, and potash, are expressed in terms of So- 
viet standard units, which are not the same as 
used in the United States. Nitrogen is expressed 
as ammonium sulfate, 20.5 percent N; phosphate 
is expressed as 18.7 percent PzOs; potash is ex- 
pressed as 41.6 percent K2O; and ground rock 
phosphate (phosphatic flour) is expressed as 19 
percent P105. 
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The structure of phosphate fertilizer 
production is to change during the 


All mineral fertilizers. .... 2.222 22-222 c2 2 LLL L2l-- 


Including: 


Ground rock phosphate (phosphatic flour) 
Phosphate fertilizers. ....................- 


Of these: 
Ordinary fertilizers: 


Single superphosphate. ........ 
Double superphosphate. ...... 
Basic 81ag..................- 


Complex fertilizers: 


onoammonium phosphate 
Diammonium phosphate 
Ammonium phosphate 
Nitrofoska................-..- 


1 Less than 14 unit. 


The 1971-75, 5-year plan envisages com- 
missioning of new facilities for the produc- 
tion of 1.6 million tons of apatite concen- 
trate and 10.8 million tons of 
apatite-nepheline ore and to ensure an 
output of 14.5 million tons of apatite con- 
centrate per year, and allocation of 250 
million of capital investments at the Apa- 
tit complex. During the 1970-75 period, 
the Karatau combine in Kazakhstan is to 
build and put into operation the new fa- 
cilities for production of 5.6 million tons 
of marketable phosphate ore (6.9 million 
tons of crude ore) and 0.65 million tons of 
fine ground phosphate raw material. 

There are plans to allocate the following 
capital investments during the 1970-75 pe- 
riod: the Kingisepp Fosforit“ combine, 
185 million rubles; Upper Kama phos- 
phate deposit, 16 million; and Bryansk 
phosphatic flour plant, 12 million rubles. 

Potassium.—The U.S.S.R. is a leader in 
potassium reserves, fertilizer output, and 
exports of potash salts. Gross reserves are 
reported at 19,600 million tons of 16 to 40 
percent K2O content. About 70 percent of 
the reserves are located at the Upper 
Kama basin in the North Urals. Estimated 
1971 output of potash was 11.6 million 
tons (41.6 percent K2O) around 10 percent 
higher than 1970. The four major produc- 
ers are Solikamsk and Berezniki on the 
western side of the Urals, Soligorsk in Be- 
lorusia, and Stebnikov and Kalush in 
West Ukraine. Eight combines were in op- 
eration in 1971. 

Under the 1971-75 5-year plan, output 
of potash is to increase from 9.6 million 
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1970—75 period as follows (in million bulk 
tons) : 


1970 1975 

actual planned 
St cla hs 0 55.4 90.0 
NAE MEE ETEA ste 5.7 5.4 
EN EE E EEE A a 13.4 22.1 
PE EA REE A E EEEE PEE eee 8.5 T.8 
. a Ree E 2.8 5.6 
2323 E EE E E AA E . 3 .2 
J ———— e oo 11.6 13.6 
Oeo epc ge w . 5 4.2 
Sa ss aie Deans ee Eanes AE Le S = (1) 
%%. ⁵ ER 3 2.3 
7; K:! 8 .9 .4 
SOLDE TT ay — een cs 4 1.6 
PING eee eee rE SPD ey TENT 8 1.5 


tons (41.6 percent K20) in 1970 to 19.8 
million tons in 1975. The Uralkaliy (Urals 
potash) concern is to increase production 
of potash salts from 3.8 million tons to 
10.8 million tons; the Belaruskaliy concern, 
during 1971-75, is to raise production of 
potassium chloride from 4.8 to 8 million 
tons per year; and the Kalush chemical- 
metallurgical complex is to increase the 
output of fertilizers from 382,000 tons in 
1970 to 500,000 tons (41.6 percent K2O) in 
1975. Construction is planned for 4 more 
combines during the 1972-75 period. Esti- 
mated levels of potash output for 1975 and 
1980 are 15 million tons (41.6 percent 
K2O) and 20 million tons, respectively. 

Capital investments in the potassium in- 
dustry for the next 5 years have been set 
at the following levels, in million rubles: 
the Uralkaliy concern, 450; Belaruskaliy 
concern, 102.15; and the Stebnikov com- 
bine, 24.72. 

The three existing potassium combines 
in Soligorsk, Soligorsk Nos. 1-3 and the 
fourth one under construction, were united 
into one concern, the Beloruskaliy, in 1971. 
The Solikamsk combine and both opera- 
tional combines (Nos. 1 and 2) in Berez- 
niki and the Berezniki No. 3 under con- 
struction have also been united into one 
concern, the Uralkaliy. 

Nitrogen.—Nitrogen production was ex- 
panded from 26.4 million tons in 1970 to 
an estimated 29.5 million tons in 1971, 3.1 
million tons more than that of 1970. The 
bulk of the production was in the form of 
ammonium sulfate and ammonium nitrate 
fertilizers, although production of urea 
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and liquid fertilizers has increased. Esti- 
mated levels of nitrogen production for 
1975 and 1980 are 33 million tons (20.5 
percent N) and 41 million tons, respec- 
tively. 

Five ammonia plants, Nevinomysk, Novo- 
moskovsk Nos. 1 and 2, Severodonetsk, and 
Novgorod, each with an annual capacity of 
about 450,000 tons, equipped by the M. W. 
Kellog Co., New York, and the Tayo Engi- 
neering Corp. (TEC) of Japan, were 
under construction in 1971. Under a new 
contract worth $21 million signed on No- 
vember 29 in Moscow, TEC will provide 
services for procurement of equipment and 
machinery for four new ammonia plants. 


Fluorspar.—Despite the Soviet Union's 
efforts to achieve self-sufficiency, the 
U.S. S. R. was still a net importer of fluor- 
spar with imports from Mongolia, Japan, 
Peoples Republic of China, and other 
countries. Imports of fluorspar increased 
from 102,000 tons in 1968 to 144,700 in 
1970 and to an estimated 150,000 tons in 
1971. Consumption of fluorspar in 1971 
was estimated at 570,000 tons; the iron and 
steel industry accounted for more than 
three-quarters of the total. 

Fluorspar was mined in Maritime Kray 
(Voznesensk deposit), Chita Oblast’ 
languev, Abagaytuysk, Solnechnoye, 
Usuglinsk deposits), Buryat A.S.S.R., Cen- 
tral Asia, and other regions. The first 
plant in the U.S.S.R. for production of 
fluorspar pellets, with a designed capacity 
of 20,000 tons per year, was under con- 
struction in Transbaykal. The newly dis- 
covered Shakhterskoye fluorspar deposit in 
Irkutsk Oblast' is to be used as a base for 
establishing a large mining and concentrat- 
ing combine. 

Mica.—Soviet mica consumption is ex- 
pected to increase during the 5-year plan 
period, and neither present reserves nor 
existing capacity for mica production can 
satisfy these needs. Strategic-grade mica 
continues to be imported from India for 
special industrial demands. As in prior 
years, almost 75 percent of all muscovite 
mica production continued to come from 
Mamsko-Chuyskiy county of Irkutsk Ob- 
last. Mica was also mined in Yakutsk 
A. S. S. R., Karelo-Murmanskiy region, and 
elsewhere. At the Kuru-Vaarskoye deposit, 
Enskoye mine in the Kola Peninsula, all 
types of mica were produced in 1971. The 
Irkutsk, Filinsk, and Kireyevsk mica plants 
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increased production by several percent in 
1971. 

Refractories.—As in previous years, pro- 
duction of refractories paced rising in- 
dustrial output, but the consumers were 
not satisfied with the quality of the prod- 
ucts. The refractory industry, however, 
continued to direct its major efforts toward 
quantity in 1971, rather than quality of 
products. 

The Shorzha refractory combine on the 
shore of Sevan Lake Armenia, on the site 
of large reserves of magnesium silicate 
rocks was under construction. The first 
stage of the combine was rescheduled for 
completion in 1972. 

Salt.—The Donets Basin accounted for 
over 40 percent of the salt output in 1971. 
A large mine, with a capacity of 2 million 
tons per year, was being developed in Sa- 
larinsk county, Irkutsk Oblast'. Reportedly, 
in order to operate the mine at full capac- 
ity, approximately 4,000 workers will be 
needed. Development of a new mine, with 
an annual capacity of 2 million tons, 
began in Artemovsk, Donetsk Oblast’ in 
1971. 

Sulfur.—The Soviet Union is one of the 
leading countries with respect to sulfur re- 
serves, but sulfur content is low and pro- 
duction costs high. The principal commer- 
cial deposits are at Rozdol and Yavorov 
(West Ukraine), Gaurdak, Shorsu, and 
others (Central Asia), and Alekseyevsk and 
Vodninsk (Volga group). Exports of ele- 
mental sulfur increased from 362,500 tons 
in 1969 to 463,800 tons in 1970 as a result 
of large shipments to Czechoslovakia, 
Cuba, and other Communist countries. Ex- 
ports of pyrite increased from 1.5 million 
tons to 1.8 million tons, mainly to Italy 
and West Germany. Exports of sulfuric 
acid increased from 155,600 tons in 1969 to 
214,600 tons in 1970. 

The Rozdol chemical and ore combine 
near L'vov, West Ukraine, was the 
U.S.S.R.'s largest producer of sulfur. The 
Gaurdak, Turkmenia, was one of the four 
exploited deposits of natural sulfur in 
Central Asia, which, together with the 
Rozdol deposit, provided the bulk of the 
country's requirements. 

Other sources of sulfur were also receiv- 
ing attention. These included recovery in 
the form of sulfuric acid from nonferrous 
smelter gases and from oil processing. Con- 
struction of a large combine for sulfur 
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production continued at the Yavorov min- 
ing and chemical combine in L'vov Ob- 
last'. A pilot installation was put into op- 
eration using the Frasch process at the 
Gaurdak combine in March. This experi- 
mental installation is to be put on an in- 
dustrial basis, and its first stage is to be 
commissioned in 1974. Output of sulfur at 
the Gaurdak combine is to increase by 
30,000 tons in 1972. 


Production of sulfuric acid was begun at 
several nonferrous metal smelters in 1971. 
The sulfuric acid plant at the “Krasnyy 
Khimik” complex in Leningrad accounted 
for almost two-thirds of the total Soviet 
production of sulfuric acid. 

The U.S.S.R.s increase in sulfuric acid 
capacity continued to rely heavily on im- 
ports of Polish equipment and technology. 
According to an agreement signed on De- 
cember 22, Poland will supply the Soviet 
Union with two sulfuric acid plants, each 
with a 360,000-ton-per-year capacity. Po- 
land has already delivered 16 sulfuric acid 
units to the U.S.S.R. 

Talc.—The U.S.S.R. produced an esti- 
mated 400,000 tons of talc in 1971, 5.3 per- 
cent more than that of 1970. Despite large 
reserves and the development of new 
mines and beneficiation facilities, imports 
of talc increased from 50,800 tons in 1968 
to 82,700 tons in 1969 and to 92,200 tons 
in 1970. 

The iron-free talc found in the U.S.S.R. 
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is mined at Onot in Irkutsk Oblast’, East 
Siberia. The annual capacity of this mine 
is 40,000 tons of talc; the raw materials are 
shipped to the Miass talc mill in the 
Urals. Miass and Shabrovsk deposits in the 
Urals and the Kirgiteysk deposit in Kras- 
noyarsk Kray were the major Soviet pro- 
ducers of talc in 1971. Some talc ore was 
also mined from the Southern Osetinsk 
and other small deposits. At the Miass talc 
combine, a new crushing mill that will 
process 200,000 tons of talc ore per year 
was under construction. During 1971, in- 
tensive searches for new deposits of talc 
were undertaken and brought small results 
in Transbaykal. 


MINERAL FUELS 


Production of primary energy derived 
from fossil fuels, fuelwood, and hydroelec- 
tric and nuclear generation rose from 976.6 
million tons in standard fuel (coal), 
equivalent in 1965 to 1,274.3 million tons 
in 1970, to an estimated 1,328 million tons 
in 1971. The oil and natural gas share of 
the energy fuel supply rose from 59.3 per- 
cent in 1970 to 60.4 percent in 1971 and 
that of coal declined from 36.1 percent to 
35.8 percent. However, coal was still the 
major source of fuel consumed. The con- 
tributions of fuel peat and oil shale did 
not change. 


Production of fuel, by type rose as fol- 
lows: 


Type of fuel 1965 1970 1971* 
(Color a a duri ser. re million tons 577.7 624.1 640. 8 
Crude „„ oes )/Jüüüĩũſĩͥĩ§ĩ?Céki rm/᷑K G- 8 do 242.9 353.0 377.1 
Associated and nonassociated natural gas billion cubic meters 127.7 197.9 212.4 
Peut... ec ͥ ⁰¹¹¹ cee 8 million tons 44. 8 47.5 44.8 
J%/%/Ü[Ü ] dds ͤ d ß yy y ae en do 21.3 24.3 26.3 
WY OO RARO EDT PR eyed million cubic meters. . 125.0 105.0 103.0 

e Estimated. 


1 In accordance with statistical procedures accepted by the Central Statistical Administration, gas condensate 


is included in crude oil production. 


Production of fuel in terms of standard fucl equivalent was as follows: 


1965 1970 1971 
Type of fuel 
Million Percent Million Percent Million Percent 
tons tons tons 

GG] ]]³ÜWD2... ] ¹w--r A A 412. 5 42.7 432.7 35.4 444.2 34. 6 
ieee, . tae 346.4 85.8 502.5 41.1 537.8 41.8 
Gas (associated and nonassociated) . 149.8 15.5 235.5 19.1 250.6 19.5 
Pegb...--—-——— ĩͤ K ĩͤ 17. 0 1.7 17.7 1.5 16.7 1.3 
Sale os 7.4 .8 8.8 7 9.5 7 
ö; ꝛðümAA ³¾ k ðvv ceno Ond 33. 5 3.5 26. 6 2.2 26. 6 2.1 
fr! nonc 966.6 0.0 1,221.8 100.0 1,284.9 100.0 
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In 1971, thermal and nuclear power sta- 
tions generated 675 billion kilowatt hours, 
and hydroelectric power stations produced 
125 billion kilowatt hours. The relative 
amount of power generated by hydroelec- 
tric stations decreased to 15.6 percent, com- 
pared with 16.8 percent in 1970. 


Primary energy output has not kept up 
with the demands of the Soviet economy. 
According to Soviet sources, at present, the 
fuel deficit in the European part of the 
U.S.S.R. reaches about 100 million tons of 
standard fuel equivalent per year and will 
grow to between 140 and 150 million tons 
of standard fuel by 1975. This deficit can- 
not be avoided because of a continuous 
growth in energy consumption in this area 
concomitant with industrial development, a 
growing fuel export, insufficient production 
in the Donets Basin, and low efficiency of 
fuel economy. 


Fuels and electric power continued to 
play a major role in Soviet exports. The 
relative share of fuels and electric power 
in the aggregate exports rose during the 
year from 15.6 percent to 18.0 percent. 
This growth took place chiefly because of 
an increase in the sale of crude oil and 
petroleum products, from 96 million tons 
to 105 million tons; fuel gas from 3.3 to 
4.6 billion cubic meters; and electric 
power, from 5.3 to 7 billion kilowatt 
hours. 

In 1971 more than one-half of the Soviet 
exports of crude oil and petroleum prod- 
ucts were sent to Communist countries, 
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as was about 70 percent of the fuel gas 
and 93 percent of the electric power. 

On the basis of long-term agreements 
with Iran and Afghanistan, imports of fuel 
gas rose from 3.6 billion cubic meters in 
1970 to 8.1 billion cubic meters in 1971. 

The Soviet Union expects that its petro- 
leum production in 1975 will surpass the 
current level of the United States. During 
the 1971-75 period, oil output is expected 
to increase by 42 percent. The U.S.S.R, 
plans to make oil and gas together account 
for 67.4 percent of its fuel production in 
1975, compared with 60.4 percent in 1970. 
Separately, petroleum is slated to account 
for 44.1 percent of the 1975 fuel output, 
gas for 23.3 percent, and coal for 29.5 per- 
cent, compared with 41 percent for petro- 
leum, 19.4 percent for gas, and 35.9 per- 
cent for coal in 1970. About 22,000 
kilometers of trunk oil lines are to be put 
into service during 1971-75. The Soviet 
Union is allocating three times more capi- 
tal investment to expand its trunk oil line 
transport than it did during 1966-70. The 
Soviet trunk oil line network is slated to 
exceed 50,000 kilometers by the end of 
1975. It is also planned to build more 
than 30,000 kilometers of trunk gas lines, 
with the overall length expected to reach 
100,000 kilometers by the end of 1975. 

The U.S.S.R. plans to increase the per- 
centage of surface coal mining from 26.7 
percent in 1970 to 31 percent in 1975. 

The eastern regions of the U.S.S.R. are 
expected to provide more than 75 percent 


Table 5.—U.S.S.R.: Structure of extraction and production of 
primary energy in 1975 compared with 1970 


1970 actual 1975 planned 
Percent of Percent of 
Produc- Fuel Fuels- Produc- Fuel Fuels- 
tion resources energy tion resources energy 
resources resources 
Crude oil including gas condensate 
million tons 353.0 41.1 39. 6 505. 0 44.1 42.4 
Natural gas billion cubic meters 197.9 19.1 18.6 320.0 29.8 22.4 
Coal... ĩo· 1 aade million tons 624.1 35.4 34.6 694.9 29. 5 28.4 
Fuel pealetet ee O_--- 47.5 1.5 1.4 78.3 1.5 1.4 
Sl 88 do 24.3 T 7 32.7 7 xí 
Fuel wood million cubic meters. . 69.0 2.2 1.4 55.5 9 .9 
Total fuel resources 
million tons of standard fuel.. 1, 221. 8 100.0 96.3 1,639.0 100.0 96.2 
Hydroelectric power 
billion kilowatt hours 12.4 S 3.6 165.0 ES 3.3 
Nuclear power. billion kilowatt hours 3.5 s .1 25.0 ed .5 
Total fuel-energy resources, 
million tons of standard fuel... 1,269.1 m 100.0 1,703. 5 eis 100.0 
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of the overall increase expected in fuel 
production during the 1971-75 period. 
They are expected to supply 37 percent of 
the oil, 49 percent of the gas, and 49 per- 
cent of the coal, compared with 18 percent 
of the oil, 30 percent of the gas, and 43 
percent of the coal that came from these 
regions in 1970. 


The level of Soviet primary energy pro- 
duction in 1970 and planned output for 
1975 is shown in table 5. 


The output of fuel and energy from all 
sources in the U.S.S.R. in 1975 is estimated 
at 1,600 million tons of standard fuel. By 
1980, Soviet primary energy production 
from all sources is to rise to 1,900 million 
tons. Compared with 1970 output, the 1980 
production of gas is to rise by 85 percent, 
oil by 70 percent, and coal by 15 percent. 
Clearly, there will be a trend toward 
greater use of oil; however, it is expected 
that the U.S.S.R. will make great efforts to 
substitute coal and natural gas for petro- 
leum in order to make the latter available 
for export. The Soviet Union, therefore, 
will still consume considerably less oil per 
capita than Western European countries. 
Total consumption of all types of primary 
energy in the U.S.S.R. is to be equivalent 
to about 1,650 million tons of standard 
fuel in 1980. This is about 1.5 times the 
1970 consumption. 


Coal.—In 1971, 10 major and numerous 
minor coalfields produced 641 million tons 
of run-of-mine coal; bituminous, 410 mil- 
lion tons; anthracite, 76 million tons; and 
lignite, 153 million tons; or an estimated 
366 million tons of clean coal, placing it 
second among the world coal producers. 
About 28 percent of the total output was 
surface-mined. The  3.l-percent increase 
over the 1970 level was achieved mainly in 
lignite, 153 million tons of which was pro- 
duced, 3.4 percent more than that of 1970. 
The coal industry employed about 2.2 mil- 
lion men and women, including 1.2 mil- 
lion production workers and 225,500 
university graduate specialists and graduate 
technicians. 

In 1971, there were about 1,000 under- 
ground coal mines with an average annual 
capacity of about 462,000 tons and 68 open 
pit mines with average annual output of 
2.26 million tons of run-of-mine coal in 
operation. The official average ash content 
of all marketable coal increased from 19.7 
percent in 1970 to 19.9 percent in 1971. 
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The calorific value of coal shipped aver- 
aged around 5,000 kilocalories per kilo- 
gram (9,800 Btu per pound). 

In 1971, 89 underground and open pit 
mines did not meet production quotas, 
and 222 underground and open pit mines 
did not attain the planned capacities.39 

Production of raw coal is planned to in- 
crease to 634 million tons in 1972, 652 mil- 
lion in 1973, 670 million in 1974, and 695 
milion tons in 1975. Estimated levels of 
coal output for 1975 and 1980 are 670 mil- 
lion tons of raw (383 million tons of 
clean) and 720 million tons of run-of-mine 
(412 million tons of clean), respectively. 
According to Soviet long-range forecasting, 
even though oil, natural gas, and nuclear 
power are developed to a maximum, by 
the year 2000 the demand for coal will be 
over ] billion tons. 

Over one-third of all coals mined in the 
U.S.S.R. is used to generate electric power, 
and one-fourth is used for coking and in 
metallurgical production. The demand for 
fuel coal in the municipal and household 
sectors, especially in the rural areas, are 
growing. Deliveries of coal for export are 
Increasing. 

Reserves.—Coa] reserves, by area and by 
category, are shown in table 6. 


Table 6.—U.S.S.R.: Minable reserves 
of coal, by areas and categories 
(Billion metric tons) 


Minable reserves 


Area A, B, Ci C2 Total 

European U.S. S.. 59.1 26.1 85.2 
rals eee CCC 1.8 2 2.0 
Asian U.S. S. R.. 200.5 236.0 486.5 
Nota. 261.4 262.8 528.7 


Source: Economie Commission for Europe, Coal 
1 VAB/SYMP/COAL/A-10, ay 20, 
» P- á. 


The composition of the U.S.S.R. coals 
according to rank is approximately as fol- 
lows: anthracite and lean coals, 11.6 per- 
cent; coking coal, 21.8 percent; gas coal, 
8.6 percent; long-flame coal, 16 percent; 
coals changing from brown to hard, 5.1 
percent; and brown, 36.9 percent. Thus, 
two-thirds of reserves consist of hard coal. 


?? Bezopasnot' truda v promyshlennosti (Labor 
rd in Industry), Moscow. No. 8, August 1971, 
p. 60. 
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New Capacities—During the 1966-70 
5-year plan, capacities for the mining of 92.4 
million tons of raw coal per year and for 
the preparation of 42.9 million tons per 
year were put into operation. Renovation 
of 62 underground and open pit coal 
mines with a total increase in capacity of 
37.8 million tons of raw coal was com- 
pleted. 

Of the 22 underground mines and open 
pits planned with a total annual capacity 
of 27.35 million tons, 18 underground and 
open pit mines with a total capacity of 
17.3 million tons of run-of-mine coal were 
put into operation in 1971. Capital invest- 
ment for 1971 was 1,833 million rubles, or 
93.2 percent of planned tota] of 1,967 mil- 
lion rubles. At many mines, construction 
schedules were double the planned build- 
ing period.40 

Over 30 percent of all Soviet coal mines 
did not reach planned indexes. Some of 
them have been lagging behind their an- 
nual targets for many years.41 

During the 1971-75 period, there are 
plans to put into operation 26 under- 
ground and 16 open pit mines with a total 
annual capacity of 158 million tons of 
run-of-mine coal and capacities for prepa- 
ration of 64.5 million tons per year of raw 
coal. In comparison with the previous 5- 
year plan period, the commissioning of ca- 
pacities is to increase by over 60 percent 
in the Asian part of the country and by 
over 40 percent in the western part. 

The problem is especially acute in the 
Donets Basin, which accounts for one-third 
of all coal mined in the U.S.S.R. and one- 
half of the coal used for coke. Production 
of coal in this basin is to increase to 226 
million tons of run-of-mine coal by 1975. 
The presence of a large number of small, 
unprofitable mines with obsolete equip- 
ment, the rapid depletion of mines, and 
the extremely low rate of renovation and 
development of new mines considerably 
complicate the solution of this problem. 

In the Kuznetsk Basin, it is proposed to 
increase extraction of raw coal by 135 mil- 
lion tons per year by 1975. There the de- 
velopment of the promising Yerunakovskiy 
field of coking coals is to be started. An- 
nual output of coal in the Kazakhstan is 
to reach 91 million tons of run-of-mine 
coal by the end of the 5-year period. 


Production Centers.—Raw coal produc- 
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tion by principal basins in 1971 was as fol- 
lows, in million metric tons: 


Basin Total Coking 
output coal 

Donets.................-.- 217.5 85.4 
Kuznetsk__________.-_.___- 115.5 49.8 
Karaganda................- 89.8 16.9 
Moscow..........-...-.-.--- 36.7 d 
Pechora..................- 21.9 18.2 
G ˖‚˖‚˖ 2. uoce ee 209.6 8.7 
Totaalalll 641.0 169.0 


Mechanization—A great number of 
mines, which had been accepted as fully 
mechanized and automated, do not con- 
form with the technical level of existing 
Soviet “Basic Codes and Requirements for 
Overall Mechanization and Automation," 
mainly in stopes and development. 

Because of poor quality and shortage of 
spare parts, mechanized complexes KM-81 
have been idled for 37 percent of working 
time; OMKT, 35 percent KM-87, 23 
percent; and KM-97, 13 percent.42 

Productivity.—In 1971, average monthly 
(25.4 shifts) official productivity of the So- 
viet coal miners was 62.3 tons; 48 tons in 
underground mining and 310 tons in open 
pit mines. But these data are misleading 
because they are limited to a restricted 
group of production workers. Furthermore, 
the productivity statistics on the Soviet 
coal industry are based on unprepared 
run-of-mine coal, whereas it is customary 
elsewhere to measure output and produc- 
tivity in terms of marketable coal. If the 
previously mentioned indexes are taken as 
reasonably accurate, they contain a more 
than threefold exaggeration of labor pro- 
ductivity over actual performance. The un- 
derground coal mine No. 1, named after 
Chelyuskintsev, "Donetskugol' combine in 
the Donets Basin, with an annual capacity 
of 1.2 million tons of run-of-mine coal, 
employed over 3,500 workers in 1971.43 

Twenty-four scientific research institutes 
with staffs of 23,000 persons were operating 
in the Soviet coal industry in 1971. 

Preparation.—Preparation of coal for the 
market did not play a great role in the in- 
dustry and was normally restricted to cok- 


40 Stroitel'naya gazeta (Construction Gazette), 
Moscow. Dec. 10, 1971, p. 2 

*1Sovietskiy shakhter (Soviet Miner), Moscow. 
No. 2, February 1972, p. 2. 

42 Bezopasnost’ truda v promyshlennosti (Labor 

in Industry), Moscow No. 1, January 

1972, pp. 61-62. l l 
18 Sotsialisticheskaya industriya (Socialist Indus- 
try), Moscow, March 12, 1972, p. 3. 
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ing coals. Because of a shortage of coal, ef- 
forts were directed solely to fulfilling 
quantitative goals and little attention was 
paid to the quality. About 65 percent of 
the coal beneficiated was washed, some 15 
percent was treated by pneumatic methods, 
and 20 percent was treated by heavy 
media, flotation, and other methods. The 
goal of the 1966-70 5-year plan in coal 
preparation plant construction was not ful- 
filled. As a result, average ash content of 
marketable coal in the Donets Basin in- 
creased from 20.3 percent in 1965 to 22.7 
percent in 1970.44 The increase of 1.0 per- 
cent in ash content of shipped coal, re- 
sulted in 180 million rubles in losses for 
the Donets Basin.45 


The throughput of the Soviet Union’s 
174 preparation plants was 293 million 
tons of run-of-mine coal (180 million tons 
of clean coal), which represented about 46 
percent of the total coal produced in 1971. 


There are plans to commission 15 new 
preparation plants with a total annual ca- 
pacity of 55.5 million tons of raw coal 
during the 1971-75 5-year plan. 

Trade.—The relative share of coal and 
coke in the official aggregate exports rose 
from 3.2 percent in 1970 to 3.6 percent in 
1971. The Soviet policy of increasing ex- 
ports of high-quality coal, largely from the 
Donets and Kuznetsk Basins, and coke to 
non-Communist countries will be contin- 
ued in the future, but the exports of solid 
fuels to non-Communist countries is not 
likely to grow significantly. As in the past, 
the market for coal and coke from the 
U.S.S.R. will be limited mainly to East and 
West Europe and Japan. 

The Soviet Union has proposed to sup- 
ply up to 10 million tons of coal to Japan 
on the condition that Japan provides it 
with loans to help develop a large coalfield 
in the southern region of Yakutia. Discus- 
sions on the development of this coalfield 
have been held for some time by the Joint 
Japan-Soviet Economic Commission. The 
Soviet Union plans to build a large coal 
transshipping complex at Wrangel port, 
about 100 kilometers from Vladivostok in 
the Soviet Far East. Construction of this 
deepwater port has been designed with the 
aid of Japanese engineers. 

Poland was the major exporter of coal 
and coke to the U.S.S.R. All of the re- 
ported imports of Polish coal and coke are 
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in reality reexports on Soviet account to 
East Germany and other countries. 

Natural Gas.— The Soviet Union is 
among the world's largest producers and 
consumers of natural gas and a net im- 
porter of this commodity. In 1971 the 
U.S.S.R. produced 212 billion cubic meters 
of usable gas, 6 percent more than that of 
1970. Of this quantity, over 99 percent 
consisted of natural and associated gas, and 
about 1 percent came from gasification of 
coal and oil shale. About 80 percent of the 
total was produced in the European part 
of the U.S.S.R., including nearly one-third 
in the Ukraine. There were about 3,800 
gas wells on production in 1971, including 
1,561 gas condensate wells. 

During the past decade, the recovery of 
associated gases rose by about three times 
and reached 24.9 billion cubic meters in 
1971. In 1971 the utilization of associated 
gas was only 61.7 percent. Significant losses 
of associated gases were encountered in the 
old oil regions of the Volga-Urals (2.3 bil- 
lion cubic meters), the North Caucasus 
(2.2 billion), Turkmenia (2.3 billion), 
and also in the new oil-producing regions 
in Western Siberia (more than 1.5 billion 
cubic meters). It is planned to carry out a 
number of important measures for increas- 
ing the effectiveness of utilization of associ- 
ated gas from 61.6 percent in 1970 to 80 to 
85 percent in 1975. Its extraction in 1975 
has been set at 41.5 billion cubic meters, 
compared with 22 billion cubic meters in 
1970. 

Planned extraction of natural gas by 
union-republic in 1971 was as follows, in 
billion cubic meters: 


Republic Non- Associated 

associated 
R. S. F. S. 69.8 17.614 
Ukraine 62.2 2.496 
Azerbaydzhan.............- 2.9 2.955 
A aT- c.c cbe nis 93.5 .109 
Kinn cce 4 004 
Tadzhik.............----.- . 5 . 005 
Turkmen........-....-.-.- 15.5 1.856 
Kazakhstan.........-.-.-.-- 2.6 .127 
Belorussia. ............-.-.- —— 295 
e on nic 187.4 24.961 


Source: Gazovoye delo (Gas Industry), Moscow. 
No. 4, April 1972, p. 30-37. 


In 1971 exploitation of the large Oren- 
burg gas condensate deposit was begun. 


44 Ugol Ukrainy (Ukrainian Coal), Kiev. No. 
11, November 1971, p. 7. 

45 Sovetskiy shakhter oon Miner), 
No. 2, February 1972, p. 


Moscow. 
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Gross reserves (proved, probable, and pos- 
sible) of natural gas rose during the year 
by 2 trillion eubic meters and reached al- 
most 18 trillion cubic meters. More than 
10 new gas and gas condensate fields were 
found. About 5,000 kilometers of transmis- 
sion gas pipelines were built. Completed 
were the Orenburg-Zainsk line, and a 
number of new sections on the Central 
Asia-Center, Ukhta-Torzhok,  Astara-Kar- 
adag, and Nadym-Punga lines. 

In the 1971-75 5-year plan, the extrac- 
tion of gas is to increase by 120 billion 
cubic meters. It is scheduled to reach 229 
billion cubic meters in 1972, 250 billion 
cubic meters in 1973, 280 billion cubic me- 
ters in 1974, and 320 billion cubic meters 
in 1975, or 62 percent higher than that of 
1970. 

During the 1971—75 period, 40 gas and 
gas condensate fields are to be placed into 
production, including the Medvezhye field 
in Northern Tyunmen Oblast' and Naip in 
Turkmenia in 1972. In 1975, the gas trans- 
port system from the northern regions of 
Tyumen Oblast' to the Urals and to the 
Center, with an annual capacity of 38 bil- 
lion cubic meters, and Central Asia-Center, 
with a capacity of 65 billion cubic meters, 
are to be ready for operation. 

The Soviets made significant changes in 
their plans to develop the natural gas re- 
sources in the 1971-75 period. Instead of 
development and exploitation of West Si- 
berian fields, emphasis is to be placed on 
tapping more accessible and more explored 
reserves in the European part of the coun- 
try and in Central Asia. During the cur- 
rent 5-year period, the basic increment in 
the extraction of natural gas is to come 
from the fields of Central Asia, 60 billion 
cubic meters; from fields in the northern 
part of Tyumen Oblast', 34.7 billion cubic 
meters; and from fields in Orenburg Ob- 
last', 24.7 billion cubic meters. 

By November 7, 1975, 30,000 kilometers 
of transmission gas pipeline are to be 
built. The first string of the dual gas pipe- 
line from Medvezhye to Nadym (to be 
1,420 millimeters in diameter with a work- 
ing pressure of 75 kilograms per square 
centimeter) is to be completed in 1972. 
During the year, the first section of the 
Nadym-Punga gas pipeline (1,2220 millime- 
ters in diameter with a working pressure 
of 55 kilograms per square centimeter) is 
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to be put in operation. Construction of the 
second string is to be finished in 1973. 


In 1972, a total of almost 5,500 kilome- 
ters of transmission gas pipelines are to be 
laid: More than 2,000 kilometers on the 
Central Asia-Center system; more than 70 
kilometers of the gas pipeline extending 
from the northern regions of Tyumen Ob- 
last’ to the Urals; the Valday-Pskov-Riga 
gas line; the multiple gas pipeline from 
the eastern part of the Ukraine to the 
Trans-Carpathians, with a total] length of 
800 kilometers; and  Messoyakha-Norilsk 
No. 2 and others. 


In 1973 it is planned to complete con- 
struction of the Shebelinka-Poltava-Kiev- 
Dolina gas pipeline system for the supply- 
ing of gas to a number of consumers in 
the western regions of the country and 
also to provide gas for export. 


The third string of the Central Asia- 
Center gas pipeline system is to be built of 
1,020 and 1,220 millimeter pipe and is to 
begin in Western Turkmenia. It is to be 
laid in the direction of Beyneu-Alexsan- 
drovgay-Ostrogozhsk and is to be com- 
pleted in 1974. The fourth string of this 
system is to be completed in 1975. The 
total annual capacity of the Central Asia- 
Center gas pipeline system is to be 65 bil- 
lion cubic meters by 1975. : 


In 1975 the Nadym-Punga-Nizhnyaya 
Tura gas pipeline is to be completed in 
full; its diameter is to be 1,420 millime- 
ters. However, the completion of loopings 
is to begin in 1973. Gas pipeline on the 
Nizhnyaya Tura-Perm-Kazan-Gorkiy-Center 
portion, 1,020 to 1,220 millimeters in diam- 
eter, is to be placed into operation in 
1973-75. On the portion to Ukhta, the 
pipeline is to be built of 1,420-millimeter 
pipe, and beyond the diameter is to be 
1,220 millimeters. 


The basic increment in the extraction of 
gas in the country is scheduled to come 
from large gas and gas condensate deposits 
and extraction of gas from these fields in 
1975 is planned as follows, in billion cubic 
meters: 


Field Maximum 
Medvezhh yer 35 
Shalbvk. §õÄê ³ðA eire 32 
Orenbd urg 25 
SCCJ!ö§Ü˙;⁵ÜCꝛ ] ͤ0ͤ yy D I EE 25 
! ⁰²·˙¹--- une 15 
7ö§Üõĩ m ð ee doris 132 
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The extraction of gas according to the 
major economic regions is to be as follows, 


U.S. S. R. 


European U.S.S.R. and Urals. ................- 


Komi A.S.S.R---..-.-------- 
East of the Ur als 
MEE Siberia CERO RM 


Exploration and Reserves.—In 1971 ten 
gas, two oil and gas, and three gas conden- 
sate fields were discovered, including the 
Layavozhskoye, Tarkosalinskoye, and Bova- 
nenkobskoye fields. In the European part 
of the country, eight gas, three gas and oil, 
and two gas condensate fields were discov- 
ered. The largest discoveries, as in preced- 
ing years, were made in the northern part 
of the West Siberian Lowland—in the 
Middle Ob and Pur-Tazov oil and gas- 
bearing areas. 

In recent years, the results of geological 
exploration in the European part of the 
country, where much of the gas consump- 
tion takes place, have significantly de- 
clined. The overwhelming portion of the 
possible gas resources in the European part 
of the country are concentrated at great 
depths. 

At yearend 1971, gross natural gas re- 
serves in categories proved, probable, and 
possible reached 15,796 billion cubic me- 
ters. About three-fourths of the gross re- 
serves of gas in the U.S.S.R. are found in 
Western Siberia and Central Asia. At the 
same time, the major consumers of gas are 
situated in the European part of the So- 
viet Union. This calls for the need to 
build major transmission gas pipelines 
2,500 to 3,500 kilometers in length. 

The distribution of gross Soviet gas re- 
serves as of January 1, 1971, appears in the 
following table: 


Gas Percent 
reserves in national 
categories 
A, B, and 
Ci (billion 
cubic 
meters) 
European part..............- 3,358.1 21.3 
Western Siberia 9,632.9 61.1 
Central Asia and Kazakhstan 2,424.7 15.4 
Eastern Siberia and the 
Far East 346.3 2.2 
/f % K 15,762. 0 100.0 
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in billion cubic meters: 


1970 actual 1975 planned 


Quantity Percent Quantity Percent 


198. 0 100. 0 320. 0 100. 0 

T 139.0 70.2 164.1 51. 
. 1.3 eh 26.0 8.1 
. 6.9 8.5 16.1 5.0 
RR 59.0 29.8 155.9 48.7 
5 9.3 4.7 44.0 18.8 
Meise 13.1 6.6 65.1 20.3 


Gasfields.—The Ukraine occupied first 
place in the production of gas in the 
U.S.S.R. and produced over 64 billion 
cubic meters of gas, or nearly one-third of 
the national total in 1971. Thirty-four gas- 
fields were in operation, including Shebel- 
inka and Efremovka. A significant place in 
the total] extraction of gas in the Ukraine 
belongs to the Precarpathians—the oldest 
oil and gas region in Europe. The Ukraine 
supplied gas to the Russian union repub- 
lic, Belorussia, Moldavia, Lithuania, Po- 
land, Czechoslovakia, and Austria. The ex- 
traction of gas in this republic is planned 
at 62 billion cubic meters in 1975. 

Uzbekistan, with an output of over 33 
billion cubic meters, was the second largest 
gas producing region. Over 70 percent of 
the gas was transported to the Urals and 
to consumers located along the route. An- 
nual extraction of gas is to reach 34 bil- 
lion cubic meters in 1975. 

Turkmenia produced 16.9 billion cubic 
meters of gas in 1971. The extraction of 
gas in this republic is to increase by five 
times during the 5-year plan, from 13 bil- 
lion cubic meters in 1970 to 65 billion 
cubic meters in 1975. Thus, Turkmenia 
will hold second place in the U.S.S.R. in 
terms of gas production by 1975. It is 
planned to develop the Shatlyk and Naip 
fields in this republic. The increment in 
gas extraction in 1975, based on these 
fields, is to reach to more than 40 billion 
cubic meters. 

Annual extraction of usable gas in Tyu- 
men Oblast' was over 9 billion cubic me- 
ters in 1970 and 1971. By 1975, Siberian 
gas production is to reach 43 to 44 billion 
cubic meters. During the first quarter of 
1972, it is planned to place into produc- 
tion the first section of the Medvezhye 
(one of the largest in the U.S.S.R.) gas 
field (a gas collection point and 12 wells). 
This first section is to produce 4.5 billion 
cubic meters of gas in 1972. 
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The Orenburg gas condensate field is 
one of the largest development project of 
the ninth 5-year plan. It includes three in- 
terlinked industrial projects: the extractive 
sector, the gas refinery plant, and the main 
pipelines. The extractive sector will consist 
of six group-points, each with a capacity 
for extracting 5 billion cubic meters per 
year. The first group-point was put into 
operation in September. A gas pipeline, 
from Orenburg to Zainsk power station 
(500 kilometers long) was completed in 
December. It is planned to extract 4.5 bil- 
lion cubic meters of gas in 1972, 18.5 bil- 
lion in 1974, and 25 billion cubic meters 
in 1975. This is about one-fourth of the 
total national increment in gas extraction 
during the ninth 5-year plan. About 4 bil- 
lion rubles in capital investments are 
being allocated to carry out this program. 


Azerbaydzhan..................-.-.2.2.2.2.2.2...2 
Kazakhstan ³˙ÄàAiAiAiAA y 8 


Other significant gas producers in 1971 
were Volgograd, Saratov, and Kuybyshev 
Oblast's, Bashkir and Tatar A. S. S. R., and 
Sakhalin Island. 

Transportation. —Over 80 percent of 
1971, natural gas production was carried by 
trunk pipeline, and only 20 percent was 
consumed at or near the place of produc- 
tion. The total length of gas trunk pipe- 
lines was around 70,000 kilometers at year- 
end 1971. Approximately 4,857 kilometers 
of gas trunk pipelines were planned for 
completion during the year, including 680 
kilometers on Central Asia-Center No. 2, 
the 508-kilometer Orenburg-Zainsk, and a 
considerable amount on the Ukhta-Tor- 
zhok No. 2 gas pipeline. 

The total length of gas pipelines, which 
are to be laid during 1971-75, is to reach 
30,000 kilometers, and this means that by 
the end of 1975 there are to be 100,000 
kilometers of gas lines available. In the 
ninth 5-year plan, the volume of capital 
investment in the construction of gas pipe- 
lines is to reach 6.2 billion miles. 


Indicator 1965 
Injection of gas billion cubic meters. . 1.8 
Annual withdrawal................- O28 1.0 
Number of facilitie sss 10.0 
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There were 32 wells, with an aggregate 
daily yield of 35 million cubic meters in 
operation at the large Vuktyl gas conden- 
sate field in Komi A.S.S.R. in 1971. Since 
the beginning of 1969, this field has been 
in the pilot-commercial stage of exploita- 
tion. As of January 1, 1971, 8.5 billion 
cubic meters of gas had been produced at 
the field, and production of gas in 1971 
reached 10 billion cubic meters. It is 
planned to produce 15 billion cubic meters 
at this field in 1975. Possible complications 
and sharp reductions in well head pressure 
make it necessary to plan for compara- 
tively small optimal gas extractions from 
this field during 1971-75. 

Production of gas in Azerbaydzhan and 
Kazakhstan is planned as follows, in bil- 
lion cubic meters: 


1971 1972 1973 1974 1975 
5.2 6.0 6.0 6.0 6.0 
2.7 4.3 5.2 6.2 7.0 


Distribution of transmission gas pipe- 
lines, by pipe diameter, beginning of 1971 
year, was as follows: 


Diameter 1971 
(millimeters) (kilometers) 
, on2sedonccotzetme i ee- 8,330 
4125-029 uc ssl . st uiui sos 21,894 
330 ¶WmWA c eS 18, 040 
Above . 19, 755 
Total o oci TT 67,519 


Underground Gas Storage.—On January 
1, 1971, the tota] volume of underground 
storage facilities was 14 billion cubic me- 
ters, 5.5 billion cubic meters of which were 
under exploitation. Three underground gas 
Storage facilities, near the cities of Otrand- 
nyy in Kuybyshev Oblast’, L’vov, and Nov- 
gorod, were under construction in 1971. 

Development of underground storage 
facilities lagged behind goals foreseen in 
the 1966-70 5-year plan; however, con- 
struction of new facilities continued to 
grow as follows: 


1966 


2.2 8.2 8.8 4.1 5.5 5.5 
1.4 1.8 2.7 3.4 3.6 3.7 
10.0 
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Consumption.—A preliminary report of 
Soviet consumption of natural gas in 1971 
is presented in the following tabulation: 


Billion Percent 
cubic o 
meters total 


21.2 12. 
55.6 26 


Consumer 


Communal everyday needs 
Generation of electric power...... 
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Total gas consumption... 21 


Natural gas became of considerable sig- 
nificance in metallurgy, whose share in the 
total Soviet gas consumption in 1971 rose 
to 15.4 percent, compared with 7.5 percent 
in 1959. Natural gas also went as feedstock 
in the production of synthetic products 
and nitrogen fertilizers. 


Trade.—In 1971, the Soviet Union was a 
net importer of gas to the extent of 3.5 
billion cubic meters, as exports to Poland, 
Czechoslovakia, and Austria were exceeded 
by imports from Iran and Afghanistan. It 
will remain a net importer from non-Com- 
munist areas through 1974. Exports of nat- 
ural gas (by the "Druzhba" pipeline from 
the Dashava fields in West Ukraine and by 
the — Efremovka-Czechoslovakia ^ pipeline 
from the Efremovka field in East Ukraine) 
totaled 4.6 billion cubic meters in 1971, a 
39.4-percent increase compared with those 
of 1970. Of the 1971 total about 70 percent 
were exported to Communist countries and 
over 30 percent to Austria. Soviet imports 
oi Natural gas from Iran and Afghanistan 
increased from 3.6 billion cubic meters in 
1970 to 8.1 billion cubic meters in 1971. 
Delivery of Soviet gas to the West Euro- 
pean counties will continue according to 
iong-term contracts. 


The Soviet Union is going to emerge as 
Western Europe's leading supplier of natu- 
ral gas, all by long-distance pipeline. In 
1971, Austria was the only recipient coun- 
try, but deliveries to Italy and West Ger- 
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many will begin in 1973 and to Finland in 
1974. 


Agreement on the delivery to France of 
2.5 billion cubic meters of Soviet natural 
gas every year for 20 years starting in 1976 
was signed in July. The all-union associa- 
tion Tekhmashimport and the French firm 
Cosei have signed a contract for the deliv- 
ery of three sulfur-removal units to the 
U.S.S.R. for installation at the Orenburg 
gasfield during 1973-74. The annual ca- 
pacity of the equipment will be 15 billion 
cubic meters of purified gas and 550 thou- 
sand tons of marketable sulfur. 


A 59-million-ruble contract, signed be- 
tween the all-union association Mashinoim- 
port and the French firm Cameron-France, 
calls for the delivery of ball cranes for gas 
pipelines 1,400 millimeters in diameter to 
the U.S.S.R. during 1972-75. 


In Moscow on April 20, 1971, a contract 
concerning the delivery of Soviet natural 
gas to Finland and of Finnish large-diame- 
ter steel pipe to the U.S.S.R. was signed. 
The contract foresees the delivery of natu- 
ral gas by pipeline for a period of 20 
years; the period of delivery of gas will be 
automatically extended by 5 years, if one 
of the parties does not indicate his desire 
to stop deliveries. The delivery of gas must 
begin on January 1, 1974. In the first year 
it is planned to supply 0.5 billion cubic 
meters, and in the next year 1 billion 
cubic meters. In the subsequent years the 
volume of delivery will increase by 0.1 bil- 
lion cubic meters per year and will reach 
1.4 billion cubic meters by 1979. In the 
contract it is stated that buyer and seller 
will strive to raise the volume of gas deliv- 
eries to 3 billion cubic meters per year. 


The Soviet Minister of Gas Industry 
signed a 5-year agreement with Italian Na- 
tional Hydrocarbon Agency (ENI) Decem- 
ber 16 in Rome for technical and scientific 
callaboration between the two countries in 
natural gasfield. The agreement provides 
for the carrying out of a number of joint 
projects, such as the study of certain prob- 
lems involved in the drilling for natural 
gas, the construction of large-diameter gas 
pipelines, including the design of a line 
from Siberia to Trieste, and the design 
and construction of installation for process- 
ing natural gas. 


The United States, Japan, and Sweden 
are currently negotiating with the U.S.S.R. 
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for the supply of Soviet gas; Denmark and 
Norway are as yet only potential markets 
for Soviet gas. 

It is probable that an agreement will be 
reached based on Austria’s wish for addi- 
tional deliveries of between 2 and 4 billion 
cubic meters of Soviet natural gas. It is 
also very probable that West Germany and 
the U.S.S.R. will sign a second long-term 
agreement for German large-diameter pipe- 
lines in exchange for Soviet natural gas. 
The Soviet Union will probably be supply- 
ing West Germany with 7 billion cubic 
meters by the end of the 1970's. 

During the current 5-year plan, there is 
to be a notable increase in natural gas ex- 
traction in all of the COMECON coun- 
tries, except Bulgaria and Czechoslovakia. 
Because the demand for gas in Hungary, 
East Germany, Bulgaria, and Czechoslova- 
kia will grow faster than production, a sig- 
nificant share of these demands will be sat- 
isfied through the delivery of gas from the 


1970 
Exports: 
To non-Communist countries: 

AUSLTIS onm he 1.0 
West Germany...............-..- ees 
CONG s at eee eee megs 
Fill! ek ee Sa 
«;.. 8 5n 
Fl! ³ AAA 8 1. 0 

To other Communist countries: 
Czechoslovakia 1.3 
C1J%ôõ§ô⁵—9 : onu rr 1.0 
East Germany Li 
Hühgary....-.aococsosEecese sme s 
Bulgg ggg 95-2 E 
Yugoslavia. ....................- Sa 
Jö; ] ] ... 2.3 
Total export 3.3 

Imports: 

Afghanistannnsss Lll... - 2.5 
Pan: oor e ³ V w y NE 1.1 
Total import 3.6 


1 Less than 5 unit. 


Petroleum.—Crude oil and gas conden- 
sate output in 1971 increased by 19.4 mil- 
lion tons, or 5.5 percent, to a total of 377 
million tons. It was a poor year for the 
Soviet petroleum industry. Over 28 percent 
of the total (105 million tons) was ex- 
ported either as crude or as refinery prod- 
ucts. More than one-half of the total ex- 
ports were sent to other Communist 
countries. 

In 1971, 473 oil and gas condensate fields 
were in production, with a total of more 
than 55,000 wells. Oil was produced in a 
number of separated regions, of which the 


Soviet Union. Poland and Czechoslovakia 
already receive Soviet gas, and, beginning 
in 1974, gas will also be imported from 
the Soviet Union by Hungary, Bulgaria, 
and East Germany. 

Soviet exports will be offset, to some ex- 
tent, by the imports of gas from Iran and 
Afghanistan. Soviet natural gas imports 
from Afghanistan are expected to increase 
from about 2.5 billion cubic meters in 
1971 to 4 billion cubic meters in 1975 and 
to 4.5 billion cubic meters in 1980. The 
Soviet press indicates that construction of 
the second gas pipeline from Iran to the 
Soviet Union will be started in 1972-78 
and completed by 1975. Imports of gas 
from Iran may be increased from about 
5.6 billion cubic meters in 1971 to 10 bil- 
lion cubic meters by 1975 and to 15 billion 
by 1980. 

Estimated Soviet exports of natural gas 
are presented in the following tabulation, 
in billion cubic meters: 


1971 1972 1978 1974 1975 1980 
1.5 1.5 1.5 1.5 1.5 4.5 
= as 5 1.0 2.0 7.0 
i xe 1.2 3.0 6.0 6.0 
us 2 de b 1.0 1.5 
zs id ie xe m 2.5 
1.5 1.5 3.2 6.0 10.5 21.5 
1.9 2.3 2.7 3.1 3.5 4.5 
1.2 1.4 1.6 1.8 2.0 3.0 
—- M a (2) 1.0 2.0 
s eu Lis (1) 1.0 2.0 
- a Ss (3) 1.0 2.0 
Es me 22 AME .5 1.0 
3.1 3.7 4.3 4.9 9.0 14.5 
4.6 5.2 7.5 10.9 19.5 36.0 
2. 5 2.5 2.5 3.0 4.0 4.5 
5.6 6.0 8.0 9.0 10.0 15.0 
8.1 8.5 0 12.0 14.0 19.5 


European U.S.S.R. was the most important. 
The Volga-Urals area produced more than 
56 percent of the 1971 total. Production of 
Asiatic oilfields in West Siberia, Kazakhs- 
tan, Central Asia, and Sakhalin Island ac- 
counted for 21.7 percent; the development 
of eastern oilfields was increasing, particu- 
larly in Western Siberia and Kazakhstan. 
All three primary methods of crude oil 
production (flowing, pumping, and gas 
lifting) were used, and secondary recovery 
methods (repressuring and water flooding) 
were employed at many older fields in the 
Soviet Union. Primary and secondary re- 
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covery of crude oil in place was reported 
at 30 to 40 percent. 

According to Soviet sources, the cost of 
production of crude oil (in terms of units 
of standard fuel) is 4 times cheaper— 
and that of gas about 9 times cheaper— 
than the cost of extraction of coal. 


Production of crude oil is slated to rise 
to 395 million tons in 1972, 429 million in 
1973, 461 million in 1974, and 496 million 
tons in 1975. The plan calls for the devel- 
opment of about 300 million tons of new 
capacity during the 1971-75 period, one- 
half of which is to cover the decline in 
production of crude oil at the old fields 
and one-half (147 million tons) is to be 
available for a net growth in production. 
The average annual growth in crude oil 
extraction is to be increased to 30 million 
tons during the ninth 5-year plan. More 
than 75 million meters of exploratory and 
developmental wells are to be drilled. 


The central task of the oil extracting in- 
dustry during 1971-75 is maintaining the 
same level of output of crude oil in the 
Volga-Urals area and bringing about the 
great increment in oil extraction in West- 
ern Siberia, Kazakhstan, Komi A. S. S. R., 
Turkmenia, and in certain other regions. 


The basic increment in crude oil output 
is to be secured from the fields in Western 
Siberia and on the Mangyshlak Peninsula. 
These two regions are to provide 75 per- 
cent of the national increment in crude 
production during 1971-75. In the devel- 
opment of the oil extracting industry dur- 
ing 1971-75, capital investment are to be 
increased by 28.1 percent. 


The influence of the developing large oil 
producing regions of Western Siberia, Ka- 
zakhstan, Turkmenia, Komi A.S.S.R., and 
other regions calls for the construction of 
trunk crude oil pipelines. During 1971-75, 
it will be necessary to complete for opera- 
tion 22,000 kilometers of crude and prod- 
uct pipelines, or 80 percent of that entire 
length built in the years before 1971. In 
the expansion of the pipeline, transport of 
crude oil during the ninth 5-year plan, 3.9 
billion rubles in capital investment will be 


Liquefied gas_-__.--_.-------.--------------------- 
Primary distillation of crude olIlIl. 
Automobile gasolinn aas 
„ e eec echa fece 
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made, or three times more than during the 
preceding 5-year period. 

The network of crude oil and petroleum 
product lines is to be increased by more 
than 5,100 kilometers in 1972. It is 
planned to complete construction of the 
following crude oil pipelines during 1972: 
The 1,135-kilometer Ukhta-Yaroslavl, the 
817-kilometer Aleksandrovskoye—Anzhero- 
Sudzhensk, and the 567-kilometer Ust-Ba- 
lyk—Kurgan-Ufa—Almetyevsk. 

The refining of crude oil is to increase 
during the 5 years by 1.4 times. The aver- 
age annual unit capacity for primary dis- 
tillation is to be enlarged during 1971-75 
to 5.2 million tons, compared with 3.2 mil- 
lion tons during 1966-70; average catalytic 
reforming units are to reach 566,000 tons, 
compared with 384,000 tons; and hydro- 
treating units to 1,846,000 tons as against 
1,120,000 tons. 

One of the basic measures of the plan is 
the construction and completion of com- 
bined, enlarged units for the primary re- 
fining of 6 million tons per year instead of 
the 2 to 3 million tons per year as origi- 
nally planned, catalytic reforming units 
with a capacity of 600,000 to l1 million 
tons against 300,000 tons, hydrotreating 
units up to 2.6 million tons instead of 1.2 
million tons, and coking units of 1.5 mil- 
lion tons capacity per year against 0.6 mil- 
lion tons, as originally planned. 

The volume of capital investments in 
the oil refining industry has been estab- 
lished in the plan at a growth of 62.1 per- 
cent compared with that of 1966-70. More 
than 70 percent of these investments are to 
be directed to the expansion and renova- 
tion of existing enterprises. It is planned 
to build nine new oil refineries. Priority 
wil be given to the construction of new 
oil refineries in the eastern regions, where 
the Achinsk, Pavlodar, and Chimkent re- 
fineries will be erected, as well as the To- 
bolsk and Tomsk petrochemical complexes 
and the Far Fast oil refinery plant. 

During the ninth 5-year plan, the ex- 
traction of crude oil, gas, gas condensate, 
and the manufacture of petroleum prod- 
ucts are to be increased as follows: 


1970 1975 
FCC million tons 348. 8 496.0 
a a do- 3.8 9.0 
„ billion cubic meters. . 198.0 320.0 
17171 eee eee million tons 4.8 9.0 
3%öͥͤĩ ]ꝰ ¶]é utd eee neha percent. 100. 0 140.1 
7 ͤ ͤ ayn set oc do.... 100.0 136.4 
!! 8 do- 100. 0 125.4 
ͥͤ ͤ UN do 100.0 139.0 
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Shifts in the production of crude oil can be seen from the following tabulation: 


1970 actual 1975 planned 

Million tons Percent of Million tons Percent of 
grand total grand total 

European pa part of U.S.S.R. and the Urals: 
SIS E EO A A ees 101.9 29.2 101.0 20.4 
Bashkir A. S. Silke eee ae. 39.2 11.2 40.0 8.1 
Kuybyshev Oblast 85.0 10.0 85.0 7.1 
Orenburg Oblast 7.4 2.1 14. 0 2.8 
Perm Oblast -.--- 16.1 4.6 21.5 4.8 
Komi A.S.S.R....................- 5.6 1.6 10.0 2.0 
„/ ·˙5Üꝑu !: eee eee 285.2 81.8 314. 5 63.4 

Region east of the Urals: 

Western Siberia 31.4 9.0 125. 0 25.2 
Turkmenistan 14.4 4.1 22.0 4.4 
Kazakhstan 13.1 3. 8 30.0 6.0 
S o˙·m˙mwm»»ͤ T 63.6 18.2 181.5 86.6 
Grand total..................... 9848.8 100.0 496.0 100.0 
Exploration and Reserves—In 1971, drilling equipment 1 kilometer in its shift- 


more than 10 million meters of explora- 
tory and developmental wells were drilled; 
however, drilling plans were not fulfilled 
in several regions. There was a need to as- 
sure the search for oil so as to provide an 
increase in existing reserves in such old re- 
gions as the North Caucasus, Azerbayd- 
zhan, the Ukraine, Kazakhstan, and Turk- 
menistan. Drilling in these regions was 
basically associated with the drilling of 
wells over 4,000 meters deep. The annual 
capital investments in Soviet exploratory 
drilling reached more than 1 billion ru- 
bles. About one-third of all of the pros- 
pecting and exploratory wells were trans- 
ferred to the oil producers for use as 
developmental wells, for use as injection 
wells and for other purposes. 

In 1971, about 10 percent of the total 
number of driling rigs in the country 
were concentrated in Western Siberia. In 
this region during 1971-75, it is planned 
to drill 7.0 to 7.5 million meters of devel- 
opmental wells. There were no special 
drilling rigs constructed for operation 
under the conditions present in Western 
Siberia, and also the need for rapid devel- 
opment of the oil extracting industry, 
placed higher requirements on the drilling 
rigs being used in this region. 

All of the drilling rigs, in terms of ease 
of transportation and ease in erection, 
were not sufficiently adapted for operation 
in the severe natural climatic conditions of 
Western Siberia. This was the major factor 
depressing the rates of well construction. 
The average amount of time to move 


ing from one drilling site to another was 
almost 5 times greater than in Bashkiria, 
and the cost was 4.5 times higher. Up to 
1972, the problem of transporting drilling 
equipment remained unresolved.46 The So- 
viet Union also lacked good drill bits prin- 
cipally because of many unsolved problems 
of their hard-alloy metallurgy. An experi- 
mental rig, jointly developed by France 
and the U.S.S.R., was put into service in 
1971. 

As of January 1, 1971, the proved, prob- 
able, and possible reserves of crude oil in 
place in the U.S.S.R. were estimated at 
over 30 billion tons. The quota for in- 
creasing the recoverable oil reserves was 
not fulfilled in the preceeding 5-year plan. 
Thus, for the three categories A (proved 
in place), plus B (probable in place), 
plus C, (possible in place), the fulfillment 
of the increase in reserves was 89.1 per- 
cent, and, for the two categories A plus B, 
it was 83.8 percent. This was explained by 
the insufficient effectiveness of geological 
explorations.47 

For working out future Soviet plans cov- 
ering the development of the oil and gas 
industry and prospecting and drilling oper- 
ations, a reserves in place/production ratio 
is used. The recommended ratio is 20 to 
25 times for crude oil reserves in place in 
categories A plus B plus Ci. For gas, the 
reserves in place/production ration for re- 


4 Ekonomika neftyanoy promyshlennosti (Eco- 
nomics of Petroleum Industry), Moscow. No. 2, 
February 1972, pp. 13-15. 

47 Neftyanik (Oil Worker), 
Februay. 1972, pp. 1-3. 
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serves in categories A plus B plus Ci is 25 
to 30.48 This indicates that the recoverable 
reserves/production ratio must be variable 
in each of the regions. 

Oilfields and Crude Oil Production.—In 
1971, the Volga-Ural area contributed over 
56 percent of the national output; this 
area will continue to lead until the devel- 
oping oilfields of Siberia, Mangyshlak, and 
the Ukraine come into their own. The 
Tatar A.S.S.R. remained the Soviet Union's 
leading crude producer, but output in- 
creased only by around 1 percent in 1971. 
A similar small gain in 1972 is expected to 
raise Tataria's crude output to 102 million 
tons, and, by 1975, Western Siberia will re- 
place Tatar A.S.S.R. as the Soviet Union's 
leading crude producer. Bashkir A.S.S.R., 
in the Volga-Ural area, produced around 
40 million tons of crude in 1971. 


e ³˙¹ Ad dau Cam Oe 
KOmLPAJOSOS.R.S. ß n 


North Caucasus and Transcaucasus (including the Groznyy, Dagestan, Krasnodar, 


and Stavropol Oil Associations and Azerbaydzhan) 


Western Siberian „„ 
Central Asia and Kazakhstan (ineluding the Uzbek, Turkmen, Kirghiz, Tadzhik, and 

Kazakhstan Oil Associations) 
Soviet Far ttt. si ctesec cee 


Thus, in 1975, the relative share of the 
Volga-Urals will be significantly reduced, 
with a concomitant growth in the relative 
share of Western Siberia, Kazakhstan 
(Mangyshlak Peninsula), Komi A. S. S. R., 
and Belorussia. 

In the major Volga-Urals oil regions 
during 1971-75, for the maintaining of 
present production levels, it is planned to 
place into production new deposits where 
reserves are small. The level of crude pro- 
duction in Bashkir A. S. S. R. and Kuybyshev 
Oblast’ in 1975 is to be maintained close 
to the 1970 level by the same means. 

The bulk of the increment in crude oil 
output in Western Siberia is to come from 
such high- yield fields as Samotlor, Mamon- 
tov Agan, Varyegan, and others, and also 
through the intensive working of the 
Pravdinsk, Western Surgut, and Ust-Balyk 
fields, the Shaim group (all preceding are 
in Tyumen Oblast’), and the Sovetsko-Sos- 
ninsk field in Tomsk Oblast’. 

Offshore  Production.—Several offshore 
fields have been developed in the Caspian 
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Western Siberia accounted for most of 
the U.S.S.R.'s oil production gain in 1971. 
This area's output increased from 31 mil- 
lion tons in 1970 to 44 million tons in 
1971, accounting for two-thirds of the So- 
viet Union's crude extraction growth. 

Other important regions of Soviet crude 
expansion in 1971 included the Mangysh- 
lak Peninsula in Kazakhstan, Udmurt 
A.S.S.R., and Perm Oblast’ in the Volga- 
Urals area. For the past few years the ex- 
traction of crude oil in Azerbaydzhan, the 
oldest oil-producing region in the U.S. S. R., 
has been declining. In 1971, this republic 
produced 19.2 million tons of crude, or 1 
million tons below the 1970 level. 

Actual output of crude oil by principal 
region for 1971 and planned for 1975 ap- 
pears in the following tabulation: 


Percent of total 


1971 1975 
Rex AE ELL 56.3 43.5 
————— ece 1.6 2. 
VCC 1.5 2.0 
eile epee percent 8 3.7 3.0 
RR 15.2 12.4 
——— ——— P € 11.9 25.3 
P A T RETRO 9.2 10.4 
jj d:. 6 5 
——— A IO SÓ 100.0 100.0 
Sea off Azerbaydzhan. The Neftyanye 


Kamni" (Oil Stones) field is 20 to 25 kilo- 
meters from the coast and the largest in 
Azerbaydzhan. In 1971, about two-thirds of 
the crude oil and three-fourths of the nat- 
ural gas produced in the republic came 
from offshore fields. 

For more than 20 years Neftyanye 
Kamni fields have been exploited. From 
the steel trestles, which cover a distance of 
more than 200 kilometers, more than 1,000 
wells have been drilled. These wells pro- 
duced one-third of the total crude produc- 
tion in Azerbaydzhan in 1971. Drilling 
platforms were installed at water depth of 
10 to 22 meters, and construction of plat- 
forms for wells at depths of 25 to 30 me- 
ters began in the northeast region of Nef- 
tyanye Kamni. 

During 1971-75, almost 780,000 meters 
are to be drilled offshore in Azerbaydzan. 
The depth of wells are constantly rising 
and by the end of the ninth 5-year plan 


48 Geologiya -nefti i gaza (Geology of Oil and 
Gas), Moscow. No. 1, January 1972, pp. 27-33. 
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the depth is to exceed 5,000 meters. Ac- 
cording to Soviet calculations, 60 to 65 
percent of the predicted reserves of oil and 
gas in Azerbaydzhan are to be found 
offshore. However, to find these reserves, 
the U.S.S.R. lacks the proper techniques. 

In 1967, the floating platform “Ap- 
sheron" began drilling its first deep (1,800 
meters) well near Savenko Bank. Water 
depth in this region of the Caspian Sea 
reaches 13 to 14 meters. A floating rig, the 
“Khazar”, built in the Netherlands to So- 
viet specifications, was put into operation 
in 1968. It is capable of drilling in the 
Caspian Sea where water depth is not 
more than 60 meters. The equipment was 
built for drilling to a depth of 6,000 to 
7,000 meters. The floating drilling plat- 
form, the “Azerbaydzhan”, construction of 
which started in 1968, was completed in 
December. This largest Soviet floating rig 
can drill wells to a depth of 3,000 meters 
in water up to 20 meters deep. The Ural- 
mash plant in Sverdlovsk has designed a 
floating rig that can drill up to 6,000 me- 
ters (presumably a copy of Khazar). 


Driling of three offshore wells near 
Zhdanov Bank at Chelekan and construc- 
tion of Turkmenia’s first 25-kilometer un- 
derwater oil pipeline were nearing comple- 
tion at yearend. The exploitation of the 
Banka Zhdanov oil and gasfield will begin 
in 1972, and output of 300,000 tons of 
crude oil is expected in that year. Three 
test wells were also being drilled in an- 
other location in the Caspian Sea, at 
Banka Zhdanov, offshore from Turkmenia. 


The Ukraine’s first offshore well was 
being drilled in the Black Sea, near Golit- 
sino, where the depth of the water reaches 
35 meters. The drilling of the well, to a 
depth of 3,000 meters, was carried out 
from an artificial steel island. Construction 
of an offshore drilling platform is to start 
south of Okha, Sakhalin Island, in 1972. It 
will be 2 to 3 kilometers out to sea in 
about 15 meters of water. Drilling for gas 
in the Arctic coastal area is to begin also 
in 1972, mainly in offshore areas of the 
Pechora Bay. 

Refining and Petroleum Products Sup- 
ply.— The 1971 plan evisaged an increase 
of 5.8 percent over 1970 crude oil primary 
processing. However, the planned goal was 
not met. In 1971, estimated crude oil pri- 
mary processing was 5 percent, and oil re- 
finery production was 4.5 percent higher 
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than that of 1970. Approximately 80 refin- 
eries were in operation, with a total esti- 
mated capacity of 303 million tons. Soviet 
output of refined products from crude oil 
(including refined petroleum from natural 
gas-natural gas liquids) in 1971 has been 
estimated at 253 million metric tons. 

In 1971, there was an excess of 66-octane 
gasoline and a shortage of 72-octane and 
76-octane gasoline. There were also prob- 
lems encountered in the adequate supply- 
ing of certain types of lube oil, greases, 
and other specialty products. In 1972, de- 
spite an increase in the production of lube 
oils and greases, the demand for certain of 
these products will not be fully satisfied. 49 

In 1971 new capacities for the primary 
distillation of crude oil were completed at 
the Kherson and at Kirishi oil refineries. 
Exploitation was begun on new large ca- 
talytic reforming and hydrotreating units 
at the Novo-Ishimbay refinery. Facilities 
for the hydrotreating of diesel fuels began 
operating in the Perm, Kremenchug, and 
Kirishi refineries. 


The 5-year plan envisages the following 
for the oil refining industry during 


1971-75: 


1. Increase product output in 1975 by 
1.4 times as compared with 1970; 

2. Significantly reduce the time required 
for the designing and construction of 
oil refineries and the time required 
for reaching design capacity; 

3. Improve product quality; 

4. Provide for the output of chiefly 
low-sulfur diesel fuel, high-octane ga- 
solines, lubricating oils with highly 
effective, multipurpose additives, and 
widely use means for the optimum 
removal of sulfur from oil products; 
and 

5. Expand the output of aromatic hy- 
drocarbons, low-sulfur electrode coke, 
liquefied gases, and petroleum raw 
materials for the chemical industry. 


In the area of construction of new oil- 
refining enterprises, the 5-year plan calls 
for: 

1. In the R.S.F.S.R., begin construction 
of an oil refinery in Arkhangel Ob- 
last’, begin construction of a large 
petrochemical complex in Tobolsk, 
speed up construction of the Achinsk 
oil refinery, complete the expansion 


*9 Neftyanik (Oil Worker), Moscow. No. 5, 


May 1972, p. 7. 
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of the Komsomolsk oil refinery, and 
begin construction of a new refinery 
in the Soviet Far East; 

2. In the Ukraine, complete additional 
capacities at the Kremechug refinery, 
complete the construction of the Lisi- 
chansk refinery, and begin building 
two new oil refineries; 

3. In Belorussia, construct and place 
into operation the Mozyr oil refinery; 

4. In Kazakhstan, build the first sections 
of crude oil refineries in northern 
and southern Kazakhstan; 

5. In Turkmenia, complete the first sec- 
tion of the Chardzhou oil refinery; 

6. In Lithuania, complete the first sec- 
tion of an oil refinery; and 

7. In Azerbaydzhan, reorganization of 
the oil refining industry, which has 
fallen behind modern standards. Only 
two refineries will remain, Vladimir 
Ilyich refinery and the 22d CPSU 
Congress refinery. The former is to 
be renovated and its annual capacity 
raised to 18 million tons; the capacity 
of the latter will remain at its pres- 
ent level. 


The sulfur content in the crude oil 
being produced will change for the better. 
The growth in crude output in Western 
Siberia, Kazakhstan, the Ukraine, Turk- 
menia, Belorussia, and the Checheno-In- 
gush A.S.S.R. has brought about a reduc- 
tion in the relative share of high-sulfur 
crudes in the latter years of the past 5- 
year period. This tendency will be pre- 
served during the current 5-year period. 


In 1972 the refining of crude oil is to 
increase by about 7 percent, the output of 
high-octane gasoline is to rise by 19 per- 
cent, diesel fuel by 7 percent, and fur- 
nace mazut by 7.4 percent compared with 
those levels for 1971. In 1972 the Main 
Administration for Oil Supply (Glavneftes- 
nab) of the R.S.F.S.R. is to deliver to con- 
sumers 232 million tons of oil products, or 
6.8 percent more than in 1971. 


Transportation.—About two-thirds of the 
total tonnage of crude oil and refinery 
products moved in the U.S.S.R. in 1971 
was shipped by rail. The total length of 
trunk crude and product lines, as of Janu- 
ary 1, 1971, totaled over 30,000 kilometers, 
and average distance of pipeline deliveries 
in 1971 was 800 kilometers. Only about 70 
percent of total pipeline capacity was uti- 
lized. There are plans to complete 22,000 
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kilometers of oil pipelines in the 1971-75 
period. 

In 1971, the following crude oil pipe- 
lines were completed: Kremenchug-Kher- 
son, 355 kilometers; Gorkiy-Ryazan No. 2; 
the first section 248 kilometers of the total 
818 kilometers of the Alekshandrovskoye— 
Tomsk—Anzhero-Sudzhensk; and some sec- 
tions of the Friendship No. 2. These prod- 
uct pipelines were also completed: 
Kirishi-Leningrad, 114 kilometers; Polotsk- 
Venspils; and Ryazan-Moscow. 


The U.S.S.R. is building two major oil 
pipelines, the largest in the country, to 
transport Western Siberian oil to the West 
and to the Fast. Approximately 5,500 kilo- 
meters of new trunk crude oil pipelines 
are to be laid by 1976, through which Si- 
berian crude will flow to the Pacific 
Ocean. The construction of this pipeline 
would make possible large-scale exports to 
Japan, which were the subject of discuss- 
sion as long ago as 1965. This pipeline, 
Tyumen-Nakhodka, will be laid in stages. 
Construction of the first stage of this line, 
the Anzhero-Sudzhensk—Krasnoyarsk—Ir- 
kutsk No. 2 (1,450 kilometers), began in 
1971 and is scheduled for completion in 
1973. The  Anzhero-Sudzhensk—Irkutsk 
pipeline is an extension of the 818-kilome- 
ter, 1,220 millimeter-diameter Aleksandrov- 
skoye—Tomsk—Anzhero-Sudzhensk crude 
oil pipeline, which was under construction 
in 1971, scheduled for completion by the 
end of the first quarter of 1972. 


Construction of the 1,836-kilometer, 1,220- 
millimeter-diameter ^ Ust’-Balyk—Kurgan— 
Almetyevsk crude oil pipeline began 
in 1971, through which Siberian crude oil 
will find an outlet to the European part of 
the country. From Almetyevsk, the oil may 
be moved to Gorkiy, Perm, Kirishi, Yaros- 
lavl, and to the Friendship crude oil pipe- 
line. The line is to be placed into opera- 
tion during the first 6 months of 1973. 

In 1971, pipe welding began on the 
Michurinsk-Kremenchug crude oil pipeline. 
It is to be put into operation in 1973 and 
then continued to Kherson and Odessa. 
Construction was in progress on the 1,400- 
kilometer Kuybyshev—Tikhoretsk—Novo- 
rossiysk crude oil pipeline. It will carry 
oil from the Volga-Urals, Western Siberia, 
and Mangyshlak. The first section is to 
go into operation in 1972, and the entire 
line is to be completed by the end of 
1975. 
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Planning has begun on the 1,300-kilome- 
ter Nizhnevartoskoye—Kurgan—Kuybyshev 
crude oil pipeline. This pipeline will take 
crude oil from the Samotlor field and near 
Kuybyshev will deliver the crude to the 
existing pipeline. Construction of the pipe- 
line is to be completed by 1976. The route 
of the 2,000-kilometer Omsk—Pavlodar— 
Chimkent crude oil pipeline has been se- 
lected. This line will pass through 
Karaganda, Temirtau, Dzhezkazgan, and 
465 kilometers through Chimkent Oblast’. 

In 1971, the Soviet Union contracted 
with I. H. C. Holland and its subsidiary, 
R. J. Brown and Associates, for a large 
pipelaying barge and pipe-coating plant. De- 
livery is scheduled for 1973. The vessel 
will lay three pipelines across the bottom 
of the Caspian Sea at depths up to 215 
meters, each 250 kilometers long and vary- 
ing in diameter from 220 millimeters to 
880 millimeters. 

Trade.—Soviet exports of crude oil and 
petroleum products totaled 105.1 million 
tons in 1971, a 10-percent increase over the 
1970 level, comprised of nearly 75 million 
tons of crude oil and over 30 million tons 
of products. Of the 1971 total, 49.6 million 
tons of crude oil and products were 
shipped to non-Communist countries and 
the rest went to other Communist coun- 
tries. As usual, most of the exports were 
absorbed in 1971 by Western European 
markets where they serve to pay for im- 
ports of industrial goods. Italy remained 
the largest buyer of Soviet oil, followed by 
Finland, West Germany, Sweden, and 
France. 

Based on signed trade agreements and 
the latest Soviet forecasts, petroleum ex- 
ports from the U.S.S.R. are expected to in- 
crease from 105.1 million tons in 1971 to 
132 million tons in 1975 and to 166 mil- 
lion tons in 1980. 


Crude oil and product exports from the 
U.S. S. R. to non-Communist countries will 
continue to grow, perhaps attaining 36 
million tons of crude oil and 21 million 
tons of products by 1975, and 45 million 
and 24 million tons, respectively, by 1980. 
In 1980, the Soviet Union may have to im- 
port about 10 million tons of crude oil 
from non-Communist countries in Africa 
and the Middle East. 


Oil exports from the U.S.S.R. to other 
Communist countries probably will rise 
from 55.5 million tons in 1971 to 75 mil- 
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lion tons in 1975 and 97 million tons in 
1980. 

Soviet oil deliveries to Japan have tem- 
porarily been reduced because of the clo- 
sure of the Suez Canal, but the situation 
may change again in a few years, after the 
completion of the 5,500-kilometer Tyu- 
men-Nakhodka pipeline. A proposal is 
under negotiation by which Japan may re- 
ceive 25 to 40 million tons per year, in 
payment for their proposed financing and 
assistance in the development of Tyumen 
oilfields and construction of the pipeline. 
Some firms of the United States may be 
participating in a Soviet-Japanese project 
to develop oil resources in the Tyumen re- 
gion of Western Siberia. 


It is very probable that the Soviet Union 
will become and importer of crude oil 
from Iraq, Libya, and Algeria in 1972. 


Other Fuels and Energy .—Among the 
Soviet sources of fuels and energy of lesser 
significance in the energy economy in 1971 
are hydroelectric power, nuclear energy, oil 
shale, peat, and fuel wood. 


Hydroelectric Power.—Hydroelectric power 
stations generated 125 billion kilowatt 
hours or 15.6 percent of all electric 
power supplied in 1971, compared with 
16.8 percent during 1970. At the end of 
1971, the total capacity of Soviet electric 
powerplants reached 177 million kilowatts, 
of which 33 million kilowatts represented 
hydroelectric capacity (including 1.7 mil- 
lion kilowatts installed in 1971), and 
over 1 million kilowatts nuclear capacity. 
There are plans to commission 65 to 67 
million kilowatts of new electric-power 
generating facilities during the 1971-75 
plan, including 11.4 million kilowatts of 
hydroelectric capacity. Production of all 
electric power is planned to rise to 850 bil- 
lion kilowatt hours in 1972, 918 billion in 
1973, 985 billion in 1974, and 1,065 billion 
kilowatt hours in 1975. The output of hy- 
droelectric power may reach 165 billion 
kilowatt hours by 1975 and 215 billion kil- 
owatt hours by 1980. 

Exports of electric power rose from 8.9 
billion kilowatt hours in 1969 to 5.3 bil- 
lion in 1970, and to 6.5 billion kilowatt 
hours in 1971. It is probable that the So- 
viet Union will export some 9 billion kilo- 
watt hours of electric power by 975, in- 
cluding over 8 billion kilowatt hours to 
Communist countries and about | million 
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kilowatt hours to Finland and Norway. By 
1980, the total export of electric power 
might be about 12 billion kilowatt hours 
including some 1 billion kilowatt hours to 
the non-Communist countries. Hungary is 
expected to remain the principal importer 
of Soviet power. 

Nuclear Power—The total installed ca- 
pacity of all four Soviet atomic power 
plants was 1,370,000 kilowatts or 0.6 per- 
cent of the capacity of all electric power 
plants in the country on December 31, 
1971. The third unit (capacity of 440 meg- 
awatts) of the Novo-Voronezh plant was 
put into operation on December 27. Ac- 
cording to published data, the Novo-Voro- 
nezh plant generated over 7 billion kilo- 
watt hours in the period 1964-71 
(including over 1 billion in 1971) , and the 
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Beloyarsk atomic powerplant generated 
over 6.5 billion kilowatt hours in 8 years. 
All the existing Soviet atomic powerplants 
are using uranium-235 for fuel. 

Although the Soviet planners intend to 
install between 6 million and 8 million 
kilowatts of nuclear capacity by 1975, esti- 
mated levels of Soviet atomic generating 
capacity for 1975 and 1980 are 3,224 and 
7,168 megawatts, respectively. The U.S.S.R. 
wil probably increase the production of 
nuclear power from an estimated 4.5 bil- 
lion kilowatt hours in 1971 to 15 billion in 
1975, and 25 billion kilowatt hours by 
1980. Nuclear power output is to represent 
about 1.0 percent of national electric 
power production and about 0.2 percent of 
total Soviet primary energy output by 
1980. 


Digitized by Google 


The Mineral Industry of the 
United Kingdom 


By Horace T. Reno! 


The economy of the United Kingdom in 
1971 measured in current monetary terms 
was little changed from that of 1970. How- 
ever, in view of perennial inflation, the 
economy was judged in worse shape at the 
end of 1971 than it was in the beginning 
of the year. The gross domestic output in- 
creased 1.5 percent, the industrial output in- 
creased slightly, and exports increased al- 
most 14 percent in value compared with 
those of 1970. But imports increased 9 per- 
cent in value and unemployment trended 
upward from 3.1 percent in the first quar- 
ter to 3.7 percent in the fourth quarter, 
compared with only 2.6 percent unemploy- 
ment in the last quarter of 1970. A bal- 
ance of payments surplus of £950 million 2 
at yearend compared with (600 million 
last year, partially offsetting the apparent 
deterioration of the internal economy. 

Activity in the metal and minerals sec- 
tors of the economy was counter to the 
trend in other sectors. A major new tin 
mine was opened in Cornwall, and the 
Government took several steps to promote 
the mining industry. The Overseas Mining 
Association and the Institute of Mining 
and Metallurgy established a manpower 
unit to increase enrollment in mining, me- 
tallurgy, and economic geology at the 
Royal School of Mining, Imperial College 


of Science and Technology, London. A na- 
tional university with a network of 250 
study centers in 12 regions throughout the 
United Kingdom was opened with about 
7,000 science students enrolled. Post gradu- 
ate courses in mine planning, applied rock 
mechanics, mineral valuation, management, 
and mineral economics were offered by the 
Department of Mining and Mineral Tech- 
nology of the Royal School of Mining, 
London. In the face of opposition from 
environmentalists, Rio Tinto Zinc was 
granted permission to prospect for gold in 
the Mawddach Estuary, and for copper at 
Cred-y-Brenin in Merionethshire in Wales. 
Moreover, the Government agreed to con- 
sider financing up to 35 percent of the 
cost in exploring for and evaluating depos- 
its of nonferrous metal ores, barium min- 
erals, fluorspar, and potash. 

Crude steel production decreased 15 per- 
cent from the record 28 million tons 
produced in 1970, the nonferrous metals 
index decreased 6 percent, but indices for 
coal and petroleum products, chemicals, 
and bricks, pottery, glass, and other prod- 
ucts all increased. 


1 Physical scientist, Division of Ferrous Metals. 

2 Because of fluctuating exchange rates, a 
meaningful conversion to U.S. currency is im- 
practical. At yearend, however, the exchange rate 
was 1£ = US$2.60. 
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PRODUCTION 
Production indices for mining and (1963 = 100): 
the mineral industry were as follows 
1970 r 1971 
Mining and quarrying.. ggg 18.8 19.7 
Manufacturing: 
Ferrous eee ⁵ð. y 116.6 104.1 
Nonferrous metals 109.2 102.4 
Bricks, pottery, glass, ete_.._______.__-_-..--_----- „„ 125.2 132.7 
/ ———— Bh ] ⁰m ; ð ⁰⁰⁰ydmt ⁰⁰yd UE 8 157.9 161.5 
Coal and petroleum produe ts „„ 151.1 157.8 
AIL AR GURY ise a s ̃́ .,.. ⁊ð os aha vz ð 124.1 124.9 
r Revised. 


Source: Central Statistical office (London). Monthly Digest of Statistics. No. 315, March, 1972, pp. 44—45. 


Table 1.—United Kingdom: 


(Thousand metric tons unless otherwise specified) 


Production of mineral commodities 


Commodity 1969 1970 1971» 
METALS 
Aluminum: 
n oes e A T DE 106 107 99 
Metal: 
Pra). c ope ²˙Üͤ iu ecce rec E Du 34 40 119 
Secóndafy Ü /ſ ³¹ dW Ld E 227 214 189 
Cadmium metal including secondary metric tons 245 318 262 
Copper, refined: 
Primary Crom imported blister do 148 316 49,431 49,516 
Secondary__.....------------.-------------- D D SOOO a do...- 8,927 156,807 188,070 
Iron and steal: 
IfOl Of: vl et ree e a a mE M LE 12,298 12,018 10,229 
Pig | ofa)» toon ß e eee 2 eer T 16,497 17,506 15,262 
Ferrosiloy 5, blast furnace. 2 2223220082 4c oc . m2cLidee 156 166 154 
Steal, h a EE 26,846 28,316 24, 175 
Steel semimanufactures: 
e, ß e . E E ieu 5, 596 5, 656 5,243 
S/ ii once See mm. udi ea E dd Es 2,092 2,211 1,7179 
Plates and sheets 9,859 10,8304 8,996 
WD See E cs ßydßj)dd y ux Rd dC 1,955 1,934 1,541 
Pipe tube and stock... 2222222 c LLL LLL eee 895 891 e 727 
Railway track material... ..... 2... 2222222222 2222 ll eee 274 303 308 
Other rolled? ˙¹ẽ¹4éêl%—Ẃãͥããũ a / ͥ lot e et Mea 903 881 * 1,176 
Castings and forgingsnsgssssʒ „„ 435 423 898 
Total- ee ͥ Sie ³ / p. = . CE 22, 009 22,6083 » 20, 167 
Lead: 
Mine output; metal contente. --------------------—- metric tons 3,000 4,000 4,000 
Meta 
Bullion, from imported ores and concentratees do 39, 056 43, 768 38, 628 
CJJJJ%%%%%%VVVVꝓh ue cei o Lo ͤk urʒ se tere Eds do.... 260,500 287,000 63,600 
Magnesium metal including secondary. ........................- do.... 2,913 2,106 ,800 
A ig metal, refined, including ferronickel do.... 29, 700 36,700 38, 700 
in: 
e metal content long tons 1.622 1,695 1,787 
etal: 
Primary- oc ondes eae ew toig 8 do.... 25,982 21,687 22,1781 
Secondary... euch e sou alu eia CE EE 8 r 2,284 2,427 , 035 
Zinc, smelter. 222 LL LL LLL LL 222 LLL LL 22222 eee ee metric tons... 150,998 146,598 116,464 
NONMETALS 
Barite and gil . r 19 e 19 e 19 
OC OL ee icin a ee re re ES E 27 26 28 
Cement, 111 es eden ee ee ee de er r 17,422 17,057 17,896 
hall. s. r6 roo n or Kd Zs y 18,295 16, 123 17,317 
em 
JJ 0d y M LR E d 1,708 1,781 1,765 
Kaolin h ³⁰Ü˙¹6ũöwÜw0--.. -ĩĩA i ee eee 8,055 8,188 2,771 
Potters and ball 837 729 
Other including shale. .. ............ 2... 2L. Lc 22 lll 2222222222 87,400 82,086 80,472 


See footnotes at end of table. 
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Table 1.—United Kingdom: Production of mineral commodities—Continued 


(Thousand metric tons unless otherwise specified) 


Commodity 1969 1970 1971» 
NONMETALS—Continued 
] aaa ⅛ĩé Kd ͥ muet metric tons 12,983 18,762 13, 000 
Feldspar (china stoneůuuͤ—t—[pPf P ff. do 33,102 83,667 „34, 000 
Fertilizers, manufactured :3 
Nitrogenous (N contenteꝛvavvee 22-2 222222222 222222222222 841 710 748 
Phosphatic (P: O content 444 445 540 
Other, gross weight.__________________-______________________ 2,885 2,702 8,005 
Fiennes... 88 metric tons 190,298 198, 271 244, 868 
So ea and snhyvdrig.. nen i ee ade ees 4,596 4.216 4,178 
alt: 
OO ae ͥ u mdf ĩð2ꝗ ⁰ʒ Spee ol a Tati 1,539 1,757 1,857 
Fl 2520522 ³ ſſſſſ eee eo T D E 1,605 1,738 e 1.400 
"Bii to. Sanaa ß ]ĩðͤ Kd ETE EE quM 5, 582 5,698 i 


Stone, sand and gravel: 


Chert and flint... ß . new Eu 15 23 18 
Igneous rock and perlite. ....... 2222222222222 LL LLL eee 35,806 36,686 87,569 
Limestone including marble_______.______._._._________________- 83,935 89, 948 93,533 
Sandstone including ganister... ...... 22. 2222222222 LL LL Lll 2 Lll 2l. 16,636 16,649 13,178 
Slater coe m ⁵ðÄ³AAA. ↄ o ² ³ y PE EE TS 70 65 68 
Sand and gravel:* 
Fat ee ⁰⁰ A ees bets 18,704 18,382 19,918 
Concrete sand... 2 d 33,252 33,389 32, 732 
Silica refractory and molding sand 5, 550 5,782 5,730 
GIAVELl. ͤ·õ· .;; ð—!Ä 00—F— . 8 56,004 56,828 57,604 
Strontium minerals. . 


Sulfur, elemental, recovere ee 37 44 
Tale, soapstone, and pyrophyllit᷑e metric tons 10,261 10,953 11, 000 


MINERAL FUELS AND RELATED MATERIALS 


8 tae black uou 7⅛˙ ] sti T...... M EHE 198 211 218 
oal: 
Fan, , ñ ̃ ß ß do eir iis 3,631 8,684 4,061 
eu Bünde o: e E Ate LK 149, 340 140,879 142, 995 
oke: 
Metaluß een scies r 20, 410 20, 283 17,644 
CCC cel isole ee dcm cau Lati eu ees r 9,824 2,349 769 
Coke, breeze, all types 2,278 2,010 1, 654 
rue briquets, ¶f noon eh 1,158 1,204 1,360 
as: 
Manufactured million therms?. . 3,513 2,390 1,865 
N ³³A(hwſAGAGG G ³WA A million cubic feet . 1° 178, 673 391,958 655, 758 
Petroleum: 
ͥͤꝙ˙ui!b¹¹4.1.. end ae thousand 42-gallon barrels.. 562 607 1,499 
Refinery products: 
Gasoline, aviation do.... 334 434 524 
Gasoline, motor- -_----------------------------------- do 86, 962 96,483 106, 479 
Jet dere 2. RN UR REOS ROO DRIN REIS RU do.... 25,414 27,817 30,650 
KerOHHe. — o: Man iu ff ĩ ͤↄ oe AL D EA LU Mt do.... 19,793 20,769 19,675 
Distillate hh h ·⁰¹w mg co dud E do.... 145,309 167,965 182,435 
Residual fuel oil. |... 2. 222222222222 222 Lll 2222 do.... 254,965 285,665 287,664 
Fühle ⁵ do 8,411 9,264 10, 004 
e . ß RENE URNA, do 86, 589 87, 231 84,218 
Refinery fuel and losses do 44, 059 46,744 45,103 
Total: 22 T ³¹Ü¹ꝛm A A CIE c eT Ecc do. 671,886 741,772 766,747 


e Estimate. P Preliminary. r Revised. 

1 Includes wheels, tires, and axles, and semis for sale. 

? Includes lead refined from imported bullion and secondary lead. 

3 Year ending May 31 of that stated. 

4 Includes fluorspar recovered from old mine dumps. 

5 Salt in brine other than for salt making. 

6€ Categories revised from those used in previous editions owing to changes in source. 
7 Gas made at gasworks plus purchased coke oven and refinery gas. 

8 1 therm —100,000 British thermal units. 

? Gross production and marketed production not reported separately but regarded as virtually equal. 
10 Gross production of which 99.7 percent was sold to consumers. 


TRADE 


Trade in mineral commodities in 1971 the total value of the United Kingdom's 
accounted for approximately 19 percent of trade increased by approximately $1.9 bil- 
the value of all exports and 28 percent of lion in imports and $2.7 billion in exports. 
the value of all imports by the United The par value of the pound sterling 
Kingdom. A trade deficit of approximately in terms of United States dollars was 
$2.5 billion could be attributed to mineral changed from 1f = US$2.40 to lf = US 
commodities. Compared with trade in 1970, — $2.60 effective December 21, 1971. 
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The approximate values of major mineral commodities traded in 1971 were as follows: 


Million dollars 


Export Import 
Pacer r ⁵ꝛ tere 24 2, 236 
Diamond, dd ] ͤrł — Kk... 8 911 945 
Cone = dme et es kee --—-——— ———————— 966 1755 
COPPE Lu ß TED ri PES e a A 224 450 
Refined i ⁰⁰ 1,101 799 
Petroleum prodüeti. ..-.llllololuceecale cun 8 479 550 
Silver and platinum-group metals „„ „„ 171 201 
P ³·¹1-0˙¹i¹ꝛàà ͥ7dddſdddddfſdſdſ VS cuc LEA 65 1250 
NN ⁰³ſſſſſſſſdddſdddꝓddͥſͥ / y my euni la 137 1279 
Lead and ↄ ///! ³ð ⁵³ↄW˙ͤ/ſſ/ͥ ⁰⁰m 8 52 1169 
"Tino suona cde A E A NE A y 42 184 


1 Including ores and concentrates. 
Source: Overseas Trade Accounts of the United Kingdom (December 1971). 


Table 2.—United Kingdom: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 
METALS 
Aluminum: 
Oxide and hydroxide................. 10,152 8,403 NA. 
Metal including alloys: 
Unwrought....................- 22,242 26,503 West Germany 12,363; Norway 1,560; 
Canada 1, 558. 
Semimanufactures 40,882 42,306 Ireland 4, 439; West Germany 3, 782. 
, . REOS 357 316 NA. 
Chromiu mn 1. 282 4,015 France 2,409; Belgium- Luxembourg 967; 
West Germany 141. 
Cobalt oxide and h one „„ 71 346 NA. 
Copper meuding alloys: 
ont 108,685 91,058 Italy 20,594; People's Republic of China 
| 19, 729; West Germany 16,1 
Semimanufactures. .................- 84,969 99, 616 Switzerland 16,819; Poland 9, 952. 


Gold, unworked or partly worked: 
Bullion, refined. thousand troy ounces.. 10,676 18,173 NA. 


Other including leaf do.... 546 296 NA. 
Iron and steel: 
Seri E thousand tons 561 409 Spain 98; Belgium- Luxembourg 89; 


Netherlands 69. 
Pig iron, ferroalloys and similar 


materials do 112 104 ff 8; Sweden 4; West 
erman 
Steel, primary forms do 292 277 Spain 123; United States 39; Italy 18. 
Semimanufactures: 
Bars, rods, angles, shapes, sections: 
Wire rod. ............ do.... 206 141 ced comeny 20; Finland 18; United 
Other bars and rods. . do 440 534 United States 176; Sweden 28; Canada 28. 
Angles, shapes, and sections 
do.... 448 478 United States 129; Canada 31; Hong 
Kong 23. 


Universals, plates and sheets: 
W and heavy plates 


coated do 387 328 Norway 41; United States 25; Spain 28. 
Medium plates and sheets 
coated... .......- do 57 69 Sweden 3. 
Licht. plates and sheets 
uncoa teu do 664 623 United States 215; Sweden 60; Spain 84. 
eres plates and sheets 
ated. .......... do. 361 872 United States 40; Argentina 40; India 25. 
Other coated plates and sheets 
do.... 244 226 Norway 27; United States 22; Sweden 16. 
Hoop and strip. ........... do- 112 187 Sweden 18; N orway 15; Finland 12. 
Rails and accessories do 153 178 France 63; Italy 26. 
§«;ðêu⁴mꝛĩ4 y ß cet do- 129 144 Canada 13 United States 13; Finland 10. 
Tubes, pipes and fittings. . do 535 635 nen States 58; N etherlands 84; Denmark 
Castings and forgings, rough 
; do.... 23 36 United States 5; Sweden 3. 
„ crc do.... 3,759 8,951 


See footnotes at end of table. 
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Table 2.—United Kingdom: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS—Continued 
Lead: 


Gi. ek 
Metal including alloys: 
Unwrought....................- 


Nickel including alloys: 
Unwrought 


Semimanufactures__._..._..-..------ 


Silver and platinum group including alloys: 
Platinum group 
thousand troy ounces. . 


SIVE. c oe ee Ae owes do.... 
Tin: 
Oxide s long tons 
Metals including alloys: 
Unwrought. .............- do.... 
Semimanufaetur es do 
Zinc: 


Oxide and peroxide.................. 
Metal including alloys: 
Unwrought-__._.__.._____---.--- 
Semimanufactures.. ............- 
Other: 

Nonferrous base metal ores and concen- 
trates (excluding radioactive ores and 
concentrate 

Nonferrous base metal scrap, ores, con- 
centrates and waste of precious metals, 
and uranium and thorium ores 


NONMETALS 


Abrasives, natural n.e.s.: 
Crude. 


Cement. 


P. D products (including all refractory 
bric 
Crude including china and others 


O.. 
Products: 
Refractory (including nonclay 
brick ) do 
Nonrefr actor do- 
Fertilizer materials manufactured, 
N bce crests aie as — NOR do.... 


Sene sand and gravel.............. 
Strontium minerals, celestite............-- 
Other n.e.s.: 
Crude including metallurgical wastes not 
containing recoverable metals 
thousand tons 


MINERAL FUELS AND RELATED MATERIALS 


Asphalt and bitumen, natural............. 
Carbon black 
Coal including briquets, all grades 

thousand tons. . 


See footnotes at end of table. 


1969 


6,214 


12, 136 


1.311 
44, 056 


404 
16,419 
584 
5,634 
16,412 


12,084 


45,092 


724 


5, 561 
33, 996 


3, 545 


1.021 
55 


1970 


7,369 
153,110 
2,958 
922 


33 , 448 
11,660 


1,225 
37,034 


341 
15,493 
1,002 
5,447 


15,861 
6,510 


23,941 


67,132 


Principal destinations, 1970 


Sweden 195. 


West Germany 53,114; People's Republic of 
China 26,335; Netherlands 23,776. 

Netherlands 246. 

France 250; United States 108; West 
Germany 92. 


West Germany 12,584; France 5,581; 
Sweden 3,934. 

United States 1, 706; West Germany 1,454; 
France 1, 081. 


United States 553; Japan 174; West 
Germany 137. 
"on T ORARI 10,739; Italy 8,324; France 


NA. 

U.S.S.R. 4, 2 Netherlands 1,625; United 
States 1,084. 

Norway 255. 

NA. 


Ireland 3, 820; Israel 1, 425. 
Netherlands 583. 


Belgium- Luxembourg 5, 932; France 4, 059. 


Belgium- Luxembourg 25, 167: West 
Germany 9, 212. 


NA. 
Sweden 1,087; Finland 455; Italy 217. 


NA. 
Ireland 147; Ivory Coast 189; Republic of 
South Africa 67. 


Italy 441; West Germany 384; France 280. 


Sweden 24; Netherlands 20; Belgium- 


Luxembourg 9 
Australia 12. 


NA. 


NA. 
Sweden 180; Nigeria 105. 
Franee 607; West Germany 374. 


West Germany 85. 


Ireland 3,806. 
Sweden 3,504. 


Wat Germany di 1,442; France 550; Nether- 
ands 

Norway 516; Sweden 131. 

Ireland 21; Spain 13; Belgium-Luxembourg 


878 


MINERALS YEARBOOK, 1971 


Table 2.—United Kingdom: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 
MINERAL FUELS AND RELATED 
MATERIALS— Continued 
Petroleum: 
Crude and refined thousand tons 13, 225 9,961 Ireland 2, 727. 
Refinery products: 
Gasoline (including natural) do — 1,043 1,497 Denmark 297; Sweden 266; Netherlands 210. 
Keros ine do.... 15,013 1,141 Ireland 327; Sweden 187; Norway 185. 
Distillate fuel oil.......... do.... 5,079 5,631 irs A X 762; Denmark 1,594; Nether- 
an : 
Residual fuel oil............ do.... 5,999 7,944 Sweden 2,890; Denmark 1,889; Ireland 980. 
Lubricants. .............- do.... 589 687 Belgium-Luxembourg 68; Netherlands 62; 
. Denmark 51. 
Mineral jelly and waz do.... 5 8 A. 
Other including bitumen and other 
residues do 206 441 Norway 45; France 21: Canada 13. 
r Revised. NA Not available. 


Table 3. United Kingdom: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 
METALS 


Aluminum: 


Bauxite and concentrate. thousand tons 
Metal including alloys: 


Scrap- do.... 
Unwrought...............- do.... 
Semimanufactur es do 


Bismuth metal including alloys: 


))Äö . ae ea LO UE 8 
Ü y eee ke 
Cadmium metal including alloys, all forms 
Chromite.................- thousand tons. . 
Cobalt: 


Oxide and hydroxide.................. 
Metal including alloys, all forms 


Copper: 


Ore and concentrate 
Metal including alloys: 


Unwrought, unrefined and refined 


blister thousand tons 
Semimanufacturees 
Gold: 
MOM unworked and partly worked, fine 
asis: 
Refined. .... thousand troy ounces. . 
Unrefined.................- do- 
Iron and steel: 
Ore and concentrate except roasted 
ai o ek thousand tons 
Roasted pyr ite do 
J9ü%0³·Ü¹ 8 . 
Pig iron including cast iron, powder and 
CCůͤ[ !! sr sus do 
Ferroalloys: 
Ferromangan ese do 
Other ³˙i—ꝛ ⁰·kK cs do- 
Steel, primary form do 
Semimanufactures: 


Bars, rods, angles, shapes and sections: 


Wire roll! do- 
Other bars and rods... do 
Angles, shapes and l 
9 
Universals, plates, and sheets: 
Heavy and medium plates and 


sheets, uncoated...... do.... 
Light plates and sheets, 
uncoated...........- do- 


Other coated plates and sheets 
O.. 
See footnotes at end of table. 


1969 


473 
11,155 


12,875 
767 


58 
212 


36 


135 
835 


42 


1970 


12,519 


450 
12,718 


29,387 
19,915 


274 
266 


449 


75 
256 


1. 205 


50 
334 


40 


80 
307 


22 


Principal sources, 1970 


Ghana 273; Greece 76; France 35. 
NA. 

Canada 169; Norway 110; Ghana 37. 
Belgium 13; United States 12. 

NA. 

NA. 

NA. 

. of South Africa 93; Philippines 
Canada 1,349. 

United States 1,888; Canada 468. 
Australia 3,201; Chile 1,015. 


United States 3,810; Canada 1,702; 
Ireland 1,424. 


Zambia 150; Canada 105; Chile 71. 
Canada 3,714; Finland 2,201. 


NA. 

NA. 

ki und 4,644; Norway 2,642; Liberia 
Sweden 224; Spain 30. 

NA. 


Norway 161. 
Norway 38; Republic of South Africa 21. 
Norway 109; Canada 27; Republic of 


South Africa 18. 
United States 598; Spain 116. 


Sweden 10; Czechoslovakia 3. 
Netherlands 68; Norway 61; France 28. 


Sweden 6; Belgium 6. 


Sweden 10; Austria 5; West Germany 5. 


Netherlands 143; West Germany 48; 
Austria 28. 


Canada 5; Austria 4; Sweden 3. 
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Table 3.—United Kingdom: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 
METALS Continued 
Iron and steel—Continued 
Semimanufactures—Continued 
Hoop and strip thousand tons 41 31 s: Pa 7; United States 5; 
weden 
ie do- 10 12 Sweden 5; Belgium 2. 
Tubes, pipes, and fittings do- 169 126 Japan 36; Sweden 22; Austria 16. 
Castings and forgings, rough. do- 8 4 NA. 
Dll! ⁵ĩð aeska do.... 1,101 1,006 
Lead: 
Ore and concentrate do.... 71 66 Peru 27; Australia 16. 
Metal including alloys: 
SCE i cs td eee UL LEE 1,450 4,539 Netherlands 1,307. 
Unwrought........ thousand tons 229 256 Australia 206; Canada 41. 
Semimanufactures...............- 889 939 Ireland 735. 
Magnesium including alloys: 
SCfüD. o ele ce touc Re LS LE 212 498 NA. f 
Unwrought._------------------------ 5,682 5,447 Norway 2,805; Canada 1,901; United 
States 298. 
Manganese ore and concentrate 
thousand tons 438 522 Republic of South Africa 151; Brazil 133. 
Mercury................- 76-pound flasks. . 22,184 10,018 Italy 3,499; United States 1,353. 
ND enum ore and concentrate 12,918 11,716 NA. 
ickel: | 
Matte, speiss, and similar materials 47,142 73,423 Canada 69,723. 
Metal, including alloys: 
S8 1 ee oe eg! 5,444 4,964 United States 2,259. 
Unwrought. ............-...-.-.- 23,089 35,057 Canada 26,111; Norway 4,759. 
Semimanufactures 1,964 1,363 United States 642. 
Platinum group including alloys, all forms 
thousand troy ounces. . 168 186 Republic of South Africa 72; U.S.S.R. 
82; United States 27. 
Selenium, elemental.....................- 224 184 A. 
Silicon, elemental.....................---- 16,690 17,610 All from Italy. 
Silver bullion, fine basis: 
ned- thousand troy ounces.. 104,234 38,021 NA. 
Unrefined. ..................-- O---- 19,650 11,933 NA. 
Titanium ore and concentrate: 
Ilmen ite thousand tons 260 346 NA. 
ff eco sen seawater do- 45 50 NA. , 
in: 
Ore and concentrate long tons. - 74,805 68,939 Bolivia 55,741; Argentina 5,625; 
Australia 2,175. 
Metal including alloys: 
CERO en ts EL do.... 1,141 1,112 United States 286; Netherlands 253. 
Unwrought and semimanufactures 
do.... 7,117 6,552 Nigeria 5,863. 
Tungsten ore and concentrate 8,422 10,412 United States 2,585; Bolivia 2,308; 
. Portugal 1,029. 
Zinc: 
Ore and concentrate. . thousand tons 334 301 Australia 202; Canada 55. 
Metal including alloys: 
FC! E ] ũ u-: ꝛĩ· Beate 1,217 434 NA. 
Unwrought........ thousand tons 165 164 Canada 100; Australia 18; Bulgaria 12. 
Semimanufactures 1,235 501 Belgium 74. 
5 ore and concentrate 48,184 27,427 NA. 
er: 
Ores and concentrate thousand tons 19 438 Australia 293; Norway 85; Canada 27. 
Ash and residues containing nonferrous 
fl!!! 2 ⁵ 8 do- 88 74 Canada 40; Trinidad and Tobago 7. 
Base metals including tungsten, molyb- 
denum, and tantalum......... do- 28 11 United States 2; Zambia 2; Republic of 
South Africa 2. 
NONMETALS 
Abrasives, natural excluding diatomite 
thousand tons. . 65 69 Italy 44; United States 2 
Asbestos, crudde do.... 180 154 Canada 97; Republic of South Africa 21; 
Swaziland 20. 
Barite and witherite. ................. do.... 56 66 Morocco 26. 
BOPASX.-.- !!!]!!! c LE we do. oue 18 18 France 4. 
Cement 188 108 Ireland 88; Denmark 16. 
oe ae products (including all a e 
ric 
Crude n.e.s.1..... 2. 2.2222. -- do.... 136 168 United States 92; Republic of South 
Africa 40. 
Products: 
Refractory (including nonclay bricks) 
do.... 69 80 Austria 19; Ireland 17. 
Nonrefractory ...........- do.... 13 18 West Germany 3; Portugal 2; Japan 2. 


See footnotes at end of table. 
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Table 3.—United Kingdom: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 
NONMETALS—Continued | 
Diatomite and other infusorial earths 40 94 Denmark 25; United States 4. 
thousand tons.... 
Feldspar and fluorspar. ............- do- 139 162 Norway 103; Finland 28; Canada 20. 
Fertilizer materials: 
Crude: 
Nitrogenous. ............-- do- r 13 12 Chile 10. 
Phosphatic. c do 1, 698 1,597 Morocco 1,064; Senegal 166; Israel 118. 
Potassic................-.- do- 37 24 East Germany 20. 
GO 2-2 Se do- 27 4 A. 
Manufactured: , 
Nitrogenou s do- 288 247 NA. 
Phosphatic...............- 625.54 52 77 Belgium 6; Netherlands 8. 
Potassic................-.- do- 748 815 East Germany 271: West Germany 108; 
France 107. 
Other, including mixed - do 296 231 . 152; West Germany 30; 
ance 11. 
Graphite, natural!!! 10,454 11,944 Malagasy Republic 4,047; Ceylon 1,176. 
Gypsum and plaster”s thousand tons 168 144 Ireland 101. 
agnesite_.----------------------- do- 124 120 Spain 37; Greece 35. 
Mica, crude including splittings and waste 
do- 12 13 Republic of South Africa 7; India 2. 
Pigments, mineral, crude, natural. 5,845 5,262 NA. 
Pyrite (gross weight) thousand tons. . 221 170 Cyprus 94; Sweden 32; U.S.S.R. 16. 
(( ee ]˙ fm 7̃ . do- 54 140 NA. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked do 81 32 NA. 
Worked. —. me do- 24 20 Portugal 11. 
Dolom ite do- 27 22 Norway 5. 
Gravel and crushed rock. ........ do- 224 226 Ireland 102; Norway 45; Italy 36. 
Quartz and quartzite..... 5 do- 8 14 Brazil 1. 
Sand excluding metal bearing do 223 203 Belgium 167; Netherlands 20. 
Sulfur, elemental. .................- do.... 144 821 * 275; Poland 198; United States 
119. 
Tale, steatite, soapstone, and pyrophyllite 
do 52 58 Norway 16; France 14; People's Re- 
public of China 10. 
Other n.e.s.: 
CPUC Gn ee do- 396 a 
Slag, dross, and similar waste, not metal 
õ·ĩ t]. 8 8,745 9,288 Netherlands 2,049. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural 
thousand tons 50 52 Trinidad and Tobago 32; France 14. 
Carbon black. ....................- do 12 12 United States 8. 
Coal and coke including briquets do.... 91 231 Ireland 88. 
Gas, natural and manufactured 8 1,131 929 Algeria 669. 
Petroleum: i 
Crude and partly refined do. r688,868 766,541 Libya 187,537; Kuwait 175,740; Saudi 
Arabia 110,968. 
Refinery products: 
Gasoline (including natural).do.... 4,204 1,669 aay 1,906; Netherlands 1,777; France 
Kerosine and jet fuel do.... 6,178 1,146 Netherlands 309; Yemen 246; Italy 184. 
Distillate fuel oil! do.... 2,994 1,916 Italy 448; Netherlands 263; Kuwait 200. 
Residual fuel oil... ....... do.... 6,228 | 8,998 Netherlands 3,902; Italy 1,124; France 
930. 
Lubricants. ..............- do- 531 530 9 128; Antilles 125: United 
tates 87. 
Mineral jelly and wax....... do.... 186 164 ed B Netherlands 26; United 
ta " 
Petroleum coke. ..........- do 91 143 United States 110; Belgium 12. 
OUNCES aie EMG do.... 56 107 Belgium 86; United States 2. 
Total ii. A do.... 20,468 20,658 
r Revised. NA Not available. 


Includes andalusite, kyanite, etc. 


COMMODITY REVIEW 


METALS 


Aluminum.—Primary aluminum produc- 
tion in 1971 was 200 percent higher than 
in 1970 as three new smelters began opera- 


tions. However, completion of the new 
smelters coincided with a world surplus of 
aluminum. Planned production of the new 
plants was curtailed as the entire industry 
was depressed. Late in the year major pro- 
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ducers reduced their labor force by about 
10 percent. 

Preliminary data indicate that the pat- 
tern of aluminum consumption in 1971 
was little changed from that of 1970; ap- 
proximately one-fourth of the total was 
used to make vehicles and about 15 per- 
cent was used in electrical engineering ma- 
terials. The remainder was distributed 
among building construction, mechanical 
engineering materials, packaging, iron and 
steel and other metal producing industries, 
and miscellaneous industries. 

Exports of semifinished aluminum shapes 
totaled 75,442 tons, almost double those of 
1970. Imports of unwrought aluminum and 
aluminum alloys totaled 269,681 tons, 
down almost 30 percent. Thus increased 
exports and decreased imports brought 
supply into better balance with demand, 
partly offsetting the large increase in do- 
mestic output of primary aluminum. 


Copper.—There was a great deal of spec- 
ulation in technical and trade journals 
about the possibility of the United King- 
dom again becoming a major copper pro- 
ducer inasmuch as solution to the problem 
of mineral rights ownership apparently 
was in sight. Moreover, the Government 
opened to mineral exploration Snowdonia 
National Park which covers sections of 
known copper occurrences. At yearend sig- 
nificant copper mineralization had not 
been reported and the United Kingdom 
continued to be completely dependent on 
imported blister and matte and secondary 
materials for copper. 


Iron Ore.—The significance of domestic 
mines in supplying iron ore needs of the 
steel industry continued to decline. How- 
ever, as in 1970, domestic ore comprised 37 
percent of the total ore consumed; foreign 
ore 63 percent. 

In 1971 Canada, Sweden, Venezuela, 
Mauritania, Brazil, the U.S.S.R., and Nor- 
way, in that order, were the principal, 
suppliers of iron ore to the United King- 
dom (over 1 million tons). Sweden re- 
gained its position of second rank but the 
relative positions of Liberia and Norway 
were much lower; these two countries 
ranked third and second, respectively, in 
1970. Apparently, the pattern of iron ore 
supply had not yet stabilized after changes 
took place stemming from completion of 
new deepwater ports and after more diver- 
sified sources were used. 


881 


In all probability, the changing pattern 
of iron ore supply and consequent changes 
in grade and structure of ore consumed af- 
fected smelting operations. However, other 
changes in the industry, its depressed state, 
and recent change from private to public 
ownership may have modified or obscured 
the true pattern. The 5-year trend of in- 
creased use of scrap apparently was re- 
versed as the pig to scrap ratio was 1.12 to 
1.0. The use of sinter increased compared 
with 1970, the coke rate followed the past 
downward trend, as did the use of liquid 
fuel, but the use of gas increased. In view 
of the new supply of natural gas, it seems 
logical to assume that gas replaced some of 
the other fuels. 

Lead and Zinc.—Lead concentrate pro- 
duction was little changed from that of 
1970; most concentrates were a byproduct 
of fluorspar mining in Derbyshire. Produc- 
tion of 38,628 tons of lead bullion was 12 
percent les than in 1970. Refined lead 
production from domestic ores, scrap, and 
imported bullion totaled about 264,000 
tons, 8 percent less than was refined in 
1970. Lead consumption in all forms to- 
taled 346,000 tons. End uses of lead were 
little changed from the pattern of the last 
few years, but its use as an additive to ga- 
soline increased 10 percent compared with 
that of 1970. 

The most notable event in the lead-zinc 
industry was the closing of the 30-year-old 
Avonmouth vertical retort plant of the Im- 
perial Smelting Corp. Rio Tinto Zinc 
Corp. Ltd. (RTZ), the parent company 
transferred the assets of Imperial Smelting 
to three new companies which are to deal 
with chemical manufacture, the land assets 
and Avonmouth and Swansea, and zinc 
and lead smelting operations. All smelting 
operations at the Avonmouth works are to 
be in the No. 4 imperial furnace complex 
which was completed in 1967.3 

Steel.—Crude steel production in the 
United Kingdom in 1971 was the lowest 
since the industry was nationalized in 1966. 
Output was about 1 million tons less than 
planned and the shortfall was made up by 
imports of primary steel. British Steel 
Corp. (BSC) operated at a loss of approxi- 
mately $5 million per week in the latter 
part of the year. Nevertheless, the Secre- 
tary for Trade and Industry announced in 


3The Rio Tinto Zinc Corporation Limited. 
Annual Report and Accounts 1971. P. 34. 
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the House of Commons that the Govern- 
ment had decided to maintain within the 
corporation the responsibilities for bulk 
iron and steelmaking. The decision was 
made in view of the economies of scale 
possible in modern integrated steelworks. 
Planned BSC steelmaking capacity was set 
by the Government to range between 28 
and 36 million ingot tons by 1980. 

Despite the BSC's deficit operations, the 
Government in April ordered the corpora- 
tion to cut a proposed price increase from 
an average of 14 percent to an average in- 
crease of only 7 percent. The full increase 
was denied on the grounds that it would 
damage the competitive position of British 
industry. Reportedly, the 14 percent in- 
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crease would not have brought British 
steel prices to parity with those prevailing 
in the United States at the time. However, 
the Government may have relaxed its firm 
control over prices later in the year. In 
September it was reported that approxi- 
mately 15 percent of the nationalized in- 
dustry would be returned to private enter- 
prise. At the same time the Government 
apparently agreed to let the operating cor- 
poration set prices by allowing selective 
price increases. 

The BSC announced in April that it 
would close nine plants in the General 
Steels Division and one in the Tube Divi- 
sion, affecting 7,256 employees as shown in 
the following tabulation: 4 


Plant Employees 
ec 
General Steels Division: 
Cleveland No. 6 mill, S. Teesside. ....... 2.22222 22-22 LLL „„ „ 289 
Lackenby No. 11 mill, S. Teesside. ..............-.-.. ~~ Llc LLL LLL LLL LLL LLL lll. 96 
Normanby Park open hearth furnaces, Seunthor dee „„ 179 
Dalzell No. 5 mill, Motherwell___....._..-_-.---_-------_----- eee 131 
East Moors light section mill, Cardiff CIC... 210 
Redbourn bar mill, Scunthors‚deeſiT!ihh)hh)h)ʒ „„ „„„ 62 
1,961 
Irlam iron and steelmaking, primary mill and ancillary services, Manchester. (tage I 
(stage 2) 
Hartlepool light plate mill__._.__.._______-__- ~~~ ee .¶d eee 609 
Cargo Fleet ironworks and associated services, S. Teess idee 1,088 
Tube Division: 
Great Bridge Works, near Tipton. __________-_...----.-------- +--+ œ ˖% 288 
Total hn le Se Sn ² ² ]7Ü ee eee trate cae a ts 7,256 


Plans were made to utilize some of the 
workers in other steel installations, inas- 
much as the corporation paid particular 
attention to concentration of steelmaking 
at the point of lowest cost. Closing the 
plants was a matter of great concern be- 
cause it came at a time when unemploy- 
ment throughout the United Kingdom was 
at a high level. 

Nevertheless, major construction contin- 
ued at Scunthorpe, Teesside, and the 
Rotherham areas. The Anchor expansion 
project at Scunthorpe was on schedule. 
New investments there totaled about $500 
milion. When completed it will be the 
largest steel plant in the United Kingdom. 
About $200 million was being invested in 
the Teesside area to build, among other 
things, a new deepwater ore terminal] at 
Redcar and new oxygen steel plant. The 
Temple Borough melting shop in the 
Rotherham area, which was already the 
largest electric steelmaking facility in the 
world, was being increased. The corporation 
decided to develop a deepwater port and 


iron ore terminal in Scotland on the Clyde 
estuary and was planning an integrated 
steelworks there. 

The BSC's research and development 
spans the field of the corporation's activi- 
ties. In general, the corporate laboratories 
evolved from those formerly operated by 
the British Iron and Steel Research Asso- 
ciation (BISRA). To administer the new 
operation a research committee was formed 
to keep under review and coordinate the 
research and development work of the di- 
visional and corporate laboratories. Tech- 
nical committees were formed covering 
iron and steelmaking, properties of steel, 
quality, corrosion and protection, instru- 
mentation, control engineering, energy uti- 
lization, handling, and transport. Special 
study groups were formed within this 
framework to keep under review particu- 
lar fields of innovation which may affect 


4 Metal Bulletin. Ten Plants To Be Closed. 


No. 5593, Apr. 23, 1971, p. 29. 
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iron and steel production and that may re- 
quire further research or development. 

In 1971 corporation scientists conducted 
research projects in coal, coke, and ore 
preparation; blast furnace operations and 
control, including direct reduction; steel- 
making and casting; fuel; furnaces; tool- 
making; forging and extrusion; wire draw- 
ing; process metallurgy; product develop- 
ment; chemicals; slags and slag utilization; 
operation and environmental research; 
corrosion; welding; and machining. The 
corporation announced noteworthy progress 
as follows: (1) A project for widening the 
range of coal suitable for coking by means 
of a preheating technique originally de- 
veloped at the British Coke Research Associ- 
ations laboratories (a full-scale trial of the 
process was managed by the corporation's 
chemical division); (2) procurement and 
installation of a novel, automatically con- 
trolled rod and bar mill; (3) advanced 
design of a slab reheating furnace; and (4) 
a 54inch strip aluminizing line commis- 
sioned at Shotwick in the strip mills divi- 
sion.5 

Tin.—Tin mine production of 1,787 long 
tons was 5 percent more than in 1970 and 
the highest since 1968. The Cornwall min- 
ing district regained some of its past emin- 
ence aS two more mines were brought into 
production. The Pendarves mine operated 
by Camborne Mines Ltd. began producing 
tin ore in October, and the Wheal Jane 
mine operated by Consolidated Gold Fields 
Ltd. which began producing in July was 
formally commissioned on October 1. Pen- 
darves ore was trucked to the Cornish Tin 
Smelting Co., Ltd. plant at Roscroggan 
and the Wheal Jane ore was concentrated 
at the mine site by flotation to remove 
iron, copper, and arsenic sulfides followed 
by conventional gravity methods to obtain 
a 50-percent coarse concentrate. The coarse 
concentrate was shipped to the Williams, 
Harvey and Co. Ltd. smelter in Liverpool. 
Lower grade fine concentrate was shipped 
to Cooper Pass and Son Ltd. at North Fer- 
riby, Yorkshire, for further processing. 

Production of refined tin totaled 24,822 
long tons, 22,787 from primary material 
and 2,035 tons from secondary material. 

Exports of refined tin including reex- 
ports totaled 9,401 long tons of which 
1,673 tons went to Poland, 1,623 tons went 
to the Netherlands, and 1,412 tons went to 
the U.S. S. R. Imports of tin and concen- 
trate contained 18,563 tons of tin. As in 
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the past, Bolivia was the principal sup- 
plier. 

Consumption of tin totaled 17,802 tons 
of which 1,637 tons was secondary. The 
consumption pattern was changed little 
from past years except that its use in 
bronze and gunmetal was down about 15 
percent from the 1970 level and from the 
average of the last 5 years. 

The plant expansion of Cooper Pass and 
Son, a subsidiary of RTZ at North Ferriby 
Yorkshire, was commissioned in the second 
quarter of 1971. This plant was designed 
to process principally low-grade Bolivian 
tin ores; the expansion permitted ready ac- 
ceptance of ores from the newly opened 
Cornish Wheal Jane mine. 

Tungsten.—Worldwide Energy Co. Ltd. 
of Canada formed a United Kingdom sub- 
sidiary to purchase the Carroch Fell tung- 
sten mine in Cumberland. Caroch Fell 
was last worked in 1943. It is noted for 
the variety of its minerals; wolframite and 
scheelite are the principal tungsten miner- 
als. 


NONMETALS 
Fluorspar.—Geologists of the Universities 


'of Leicester and Sheffield evaluated the 


fluorspar mining potential of the Derby- 
shire ore field.6 Fluorspar in Derbyshire is 
mainly in hydrothermal veins and fissure 
fillings in carboniferous limestone of the 
south Pennines. Associated minerals are 
galena, sphalerite, barite, and calcite. The 
district has been mined for lead for more 
than 2,000 years, and since all the ores 
contain some lead minerals, ancient, com- 
plex lead mining laws apply to the fluor- 
spar mining operations. 

Fluorspar mining in Derbyshire in 1971 
ranged from small, two-man mines to one 
of the world's largest fluorspar mining op- 
erations conducted by Laporte Industries 
Ltd. The C. E. Guilin group of compa- 
nies, Europe's largest fluorspar producer 
commissioned an 80,000-ton-per-year acid- 
grade flotation plant late in the year. 

Potash.—Cleveland Potash, Ltd., was 
sinking two 18-foot diameter circular shafts 
under contract at its Boulby mine near 
Straithes in North Yorkshire. However, 


5 British Steel Corporation. Steel Research '71. 
Published by the British Steel Corporation, Res. 
and Development Dept. 48 pages, 4 appendixes. 

ê Ford, T. D., and P. R. Ineson. The Fluor- 
spar Mining Potential of the Derbyshire Ore 
Field, Institution of Mining and Metallurgy. V. 
80, No. 77, August 1971, pp. B186-B210. 
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Yorkshire Potash Ltd. a subsidiary of 
RTZ, completed exploration and evalua- 
tion of potash deposits in the Whitby area, 
but after finding the geology of the ore 
body to be more complex than first indi- 
cated and in view of the world market 
conditions decided not to continue further 
exploration. Whitby Potash Ltd. which was 
owned jointly by Armour and Co. and 
Shell Petroleum Ltd. came to the same de- 
cision when Armour withdrew from the 
project. 

Sand and Gravel.—A comprehensive re- 
view covering areas of occurrence and pro- 
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duction was made of the sand and gravel 
industry of the United Kingdom.” Sand 
and gravel, principally from river beds, is 
in plentiful supply in most of the densely 
populated areas. The Thames and Trent 
Valleys being rich in deposits and near the 
largest concentrations of population are 
the major sources. The pattern of sand 
and gravel production closely follows the 
geographical pattern of markets. Sand and 
gravel production, 1964—70, by region, in 
thousand metric tons, including material 
produced from rivers and beaches was as 
follows: 


Region 1964 1965 1966 1967 1968 1969 1970 

East Anglia 7,311 7,597 7,3883 7,892 8,054 8,274 7,971 
East Lincolnshire 582 553 621 761 674 547 572 
East Yorkshire. ..................- 775 6 809 929 975 915 1.050 
Greater London. n 18,527 17,777 18,458 20,009 19,785 18,481 18,092 
Kent and East Suss en : 2,921 3,334 3, 726 3, 883 4.11 971 
Lower Severn 1,863 1, 406 1,209 1,245 ,9 1,844 1,968 
Middle Anglia...............-...- 4,674 4,807 4,490 5,081 4,995 4,903 5,402 
Middle and Upper Thames 71,892 8,689 9,040 10,168 9,603 9,765 11,936 
North East- oe ⁵ð; ecco es 4,870 4,397 4,859 4,910 4,849 4,792 4,3 
North Wes tt 9,664 9,594 9,575 10,627 10,766 11,696 12,858 
South Weste 3,125 2, 822 2, 670 2, 864 „009 3,002 2, 965 
Trent Vall uh 9,167 8,014 1,839 7,791 7,706 7,055 1,184 
Wessen 7,559 7,619 7,625 3,024 8,052 7,408 6,934 
West Midlandszgꝛ— . 7,866 3,171 8,482 8,400 8,644 8,808 8,238 
West Vorlsh ire 5,298 5,038 6,360 5,921 5,298 4,669 4,978 

Total for 15 regions 91,517 89,592 92,749 98,293 97,606 95,715 97,817 

Total for Wales (part) Bs rch 9,199 2,528 2,928 2,292 2,245 ,95 2,581 

Total for Scotland 3, 995 8. 877 9,361 9,923 10, 406 9,894 8. 558 


Total for Great Britain 


104,711 100,997 104,433 110,508 110,257 107,960 108, 406 


Source: Department of the Environment. 
Production of concrete aggregate miner- 


1960-70, in thousand long tons follows: 


als in the United Kingdom by type, 
United Kingdom production of aggregate minerals 1 
Year Sand and Limestone Sandstone? Igneous 

——————— ß p pp Ds. c 
19060. 5:5 ene SLE he E Ai eU eL ee E 70,876 40,079 4,959 16,265 
I96] EEEE t ³ð2ud)0“%ae«%«oͤ%r4 ee E A 81,708 41,913 4,903 17,394 
%% e Er k E E E 81,866 44,053 5,238 18,281 
S NEEDED RE 85,568 47,122 5,310 18,968 
1964 oe Fe oe oth ⁵ ⁵ ð n x 102,973 57,078 6,820 22,948 
$905.25 55 cce eed ei muU E e A ME 100,474 59,692 1,261 ,81 
E, ĩ⁵ð dd cu sn UE A RR E a 102, 525 66,778 7,981 28, 258 
POG NNMERO ñðͤ ß m-! 8 107, 755 76,183 9,878 33,681 
LEG MOMS ER ME ¼⅛m p a 107,578 79,906 18 , 707 33, 536 
%ôͥ⁰ß ⁵ ⁵Ä-Aͥ 8 104,138 82,609 16,373 85,240 
r d MO aa A 1103, 279 186, 425 416,190 436 ,376 


! Total output; but not all limestone, sandstone, and igneous rock is used as aggregate. 
2 Does not include marine-dredged material. 

3 Includes silica stone, ganister, grit and conglomerate. 

4 Provisional. 


Source: Department of Trade and Industry. 


More than 1,000 concerns were engaged 
in sand and gravel production in the 
United Kingdom in 1971; 490 produced 
stone and slate, and 280 produced lime- 
stone, of which 160 produced ground lime- 
stone. It was estimated that average annual 
production of a sand and gravel pit was 
37,200 cubic yards in 1957 and 66,900 cubic 
yards in 1969, an increase of 80 percent in 
12 years. 


MINERAL FUELS 


Coal.—Labor strife again marked the 
coal industry as in 1970. The National 
Union of Mines banned overtime on No- 
vember 1 in protest against a 7-percent 
wage increase offered by the National Coal 
Board. The union demanded up to a 45- 


7 Industrial Minerals. Aggregates in the United 
Kingdom. No. 49, October 1971, pp. 9-23. 
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percent increase and voted, three to two 
on December 2, to strike all nationalized 
mines. At yearend labor and management 
were still far apart in negotiations on 
wages. 


Coal Production 1970-71 was down 4 
percent from the 1969—70 low, but open- 
cast mines increased output more than 25 
percent. The National Coal Board reported 
292 collieries operating at the end of the 
period compared with 299 the year before. 
Output per man-shift at the face under- 
ground increased 4 percent to a new rec- 
ord. There were 92 fatal accidents com- 
pared with 82 the previous period, but the 
accident rate of 135.8 per 100,000 
man-shifts was the lowest since 1958. 


United Kingdom exported 2.7 million 
tons of coal in 1971 compared with 3.3 
million in 1970; by far the largest part 
went to the European Economic Commu- 
nity countries. Coal imports totaled 42 
million tons, valued at $102.4 million com- 
pared with only 78,000 tons valued at $2.4 
million in 1970. 


Natural Gas.—North Sea natural gas 
continued to dominate the United King- 
dom gas industry. Production in the North 
Seafield was 656 billion cubic feet com- 
pared with 392 billion cubic feet in 1970. 
The Gas Council program to convert con- 
sumer appliances to natural gas and phase 
out oil-based production plants proceeded 
on schedule. The national transmission sys- 
tem was extended 303 miles. A 24-inch 
pipeline was installed across the River 
Thames to form part of a loop that will 
encirde London and supply gas to South- 
east England. The sources of gas available 
in the United Kingdom for fiscal years 
ending 1970 and 1971 were as follows: 


Million therms 


1969-70 1970-71 
Gas (manufactured): 
oal gas. 427 288 
!! oos 1,747 1,207 
Water gas and other gases 46 3 
Gas (purchased): 
Refinery gass 227 134 
Liquefied petroleum gas 272 206 
Coke oven gas 330 279 


Other (including natural gas 
used in gas manufacture) 1,958 2,487 


Subtotal................- 5,007 4, 583 
Natural gas direct to consumers 137 2,157 
Total gas available 5,744 6,740 
Source: Gas Council Annual Report and Accounts 


1970-71. 
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Petroleum.—A United States British 
group of companies headed by a subsidiary 
of Standard Oil Co. (Indiana) and the 
Government-owned Gas Council apparently 
discovered a fourth major oilfield in the 
North Sea. The initial discovery was 
made in 1969 in the British sector about 
135 miles east of Aberdeen, Scotland. A 
test flow of 4,000 barrels per day of high- 
quality crude from a well 6 miles north 
indicated presence of a major new field. 
Although the discovery well tested 2,200 
barrels of oil and about 1 million cubic 
feet of gas per day, and the latest well 
produced about 2 million cubic feet of gas 
per day, the field could not yet be consid- 
ered proved for commercial production of 
either gas or oil. 

The Department of Trade and Industry 
opened 436 blocks comprising an area of 
about 43,000 square miles in the North Sea 
for oil and gas exploration. Fifteen of the 
blocks were offered at sealed-bid auction 
for licensing, the first time that the Gov- 
ernment used this method of selecting li- 
censees. Licenses to explore the remaining 
421 blocks were to be awarded as in the 
past on assessment of the applicants known 
capabilities, resources, and past perform- 
ance. 

According to some observers, develop- 
ments in the North Sea have come so fast 
that their full implication on the economy 
of the United Kingdom and the Govern- 
ment was not clear in 1971. Refining ca- 
pacity was increased about 8 percent, from 
114 million tons per year in 1970 to 123 
million tons (175,000 barrels per day) in 
1971. Consumption in 1971 was only 
slightly higher than in 1970, principally 
because North Sea natural gas was used in 
place of imported petroleum. Although the 
Government opened the 43,000-square-mile 
area for exploration, encouraged by recent 
successes, it had not yet developed licens- 
ing and taxation policy to assure the 
greatest benefit to the country. Private in- 
dustry and the communities on the north- 
ern shores had not yet planned to take 
full advantage of the United Kingdom's 
pending change to practical self-sufficiency 
in petroleum. 


8 Wall Street Journal. U.S. British Group Has 
Oil-Gas Discovery, Apparently Fourth Major 
North Sea Field. V. 178, No. 100, Nov. 22, 1971, 
p. 30. 
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The Mineral Industry of Venezuela 


By Gordon W. Koelling ? 


The value of Venezuela’s crude minerals 
output was adversely effected in 1971 by 
the decreased production of crude oil and 
iron ore. Approximately 94 percent of 
crude minerals output value was accounted 
for by the petroleum industry (including 
natural gas) which also was responsible for 
approximately 25 percent of gross domestic 
product (GDP), provided about 67 percent 
of the Government’s ordinary revenues, and 
was responsible for over 90 percent of the 
country’s total export receipts. About 5 per- 
cent of the value of Venezuela’s crude min- 
erals output was accounted for by iron ore. 

Despite a 4 percent decline in crude oil 
output, Venezuela remained the world’s 
third leading petroleum exporting country 
behind Saudi Arabia and Iran and retained 
fifth place among the world’s crude oil pro- 
ducing nations. This drop in production re- 
flected some of the basic problems of the 
Venezuelan petroleum industry. Reserves of 
crude oil declined for the sixth consecutive 
year and production costs remained high 
in comparison with those in other major 
petroleum exporting countries. In addition, 
rapidly declining tanker rates further 
eroded the advantage of Venezuela’s geo- 
graphic proximity to consumers in the 
Western Hemisphere. A number of actions 
taken by the Government to increase its 
income from and its control of the petro- 
leum industry also resulted in a rise in the 
price of Venezuelan petroleum exports and 
tended to make additional investment in 
exploratory activity less attractive to most 
private companies. 

In accordance with the provisions of the 
Law for Partial Reform of the Income Tax 
Law enacted in December 1970, the Vene- 
zuelan Government revised the price of 
petroleum exports to be used for tax calcu- 
lations (these arbitrarily determined prices 
are called Tax Reference Values) during 
1971. These price revisions raised the tax 


price of petroleum products and crudes of 
differing gravities by amounts varying from 
38.5 to 92.0 U.S. cents per barrel. A decree 
issued near the end of December 1971, fur- 
ther increased the Tax Reference Values of 
crudes and various petroleum products by 
amounts ranging from 9 to 84 U.S. cents 
per barrel. 

The above decree also established petro- 
leum export controls which are to operate 
through a penalty clause that will apply 
whenever a company’s exports during any 
quarter of 1972 fall more than 2 percent 
below that firm's shipments during the 
corresponding quarter of 1970. Penalties 
ranging from 1 to 10 percent of Tax Refer- 
ence Value are to be assessed against all 
petroleum exports of a company in any 
quarter during which its total shipments 
fall below the specified minimum with the 
maximum penalty rate applying in case of 
shortfalls exceeding 8.9 percent. Penalties 
are also to be assessed when any firm's 
quarterly export quantities exceed those 
of the corresponding quarter of 1970 by 
more than 4 percent. However, such penal- 
ties are to apply only to the incremental 
shipments during the quarter rather than 
to the total quantity exported. 

In July 1971, the Law Concerning Prop- 
erty Subject to Reversion in Hydrocarbons 
Concessions was signed by the President. 
This law declares that essentially all facili- 
ties for exploration, production, refining, 
or transportation within petroleum conces- 
sions, or existing for the fulfillment of the 
obligations derived from such concessions, 
are to revert to the Government upon the 
expiration of petroleum concession agree- 
ments. It also requires the maintenance of 
a guaranty fund to which concessionaires 
are to make contributions consisting of up 
to 10 percent of the cost accepted by the 
Income Tax Administration for the depre- 


1 Geographer, Division of Fossil Fuels. 
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ciation of the assets subject to reversion. 
These contributions are to be made over 
a 5- to 10-year period. 

Proposals advanced by U.S. firms for joint 
ventures involving the construction of nat- 
ural gas liquefaction facilities were nullified 
in August 1971 by the promulgation of a 
law reserving the natural gas industry to 
the State. This law requires, among other 
things, that the liquefaction of natural gas 
must be carried out directly by the Govern- 
ment petroleum entity—Corporación Vene- 
zolano del Petróleo (C.V.P.). The law also 
specifies that only dissolved and associated 
gas not used for field injection or other 
ends suitable to the public interest may be 
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liquefied. In effect, this limits the gas avail- 
able for liquefaction to those quantities 
being flared. 

A Conservation Decree issued in Decem- 
ber 1971 authorizes the Ministerio de Minas 
e Hidrocarburos to control levels of oil pro- 
duction and exploration. Under the terms 
of this decree, oil companies must maintain 
a level of exploration considered by the 
Ministerio to be sufficient in relation to the 
level of production. The companies are also 
required to submit to the Ministerio an 
outline of their annual programs for ex- 
ploration, production, sales, and investments 
as well as a list of concession areas they 
propose to relinquish in lieu of exploration. 


PRODUCTION 


Output of a number of minerals pro- 
duced in Venezuela declined during 1971. 
The most significant declines were regis- 
tered by crude oil, total refinery output, 


Table 1.—Venezuela: 


natural gas, iron ore, and manufactured 
fertilizer materials. Coal production in- 
creased only slightly but natural gas liquids 
registered a sharp increase in production. 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 1969 1970 1971 » 
METALS 

Aluminum, unalloyed ingot...........--..--------------------- r 17,200 22 ,900 24,000 
Gold, mine output... ... 22.2 2L LL LLL LLL LL Lll ll ll. troy ounces. . 19,385 21,862 19,162 
Iron and steel: 

Iron ore and concentrate thousand tons.. 19,716 22,100 20,500 

II/ ⁵⁰˙ 8 98 520 510 e 510 

Crude steel cos on ꝛð- ntu p dae dime e do- 821 923 e 950 

NONMETALS 

Cement, hydraulic h do- 2,080 2, 650 e 2,700 
Diamond 

Gi ee ³ d ⁰y eee carats. 117,614 r 131,106 e 109,100 

Industrial. AN ESE E IEA rr PR 0...- 16,169 r 971,555 e 390, 900 

PJ ³˙¹¹¹¹www.wk y ⁰ ict do- 193,788 r 508,661 e 500,000 

Fertilizer materials: 

Crude, phosphate rock, marketable. _._..._----------------- 62, 000 80,988 49,101 

Manufactured, nitrogenous, gross weight___.......-..-.----- 151,882 201,909 134,189 
Gypsum 6202 ß e lanum ce duce , 100,000 100,000 
Salt al types- -= ß e c c ic es 171,000 265,396 e 260,000 
Stone, limestone onl 7) thousand tons 2, 700 NA 

MINERAL FUELS AND RELATED MATERIALS 

Carbon bie... een uu Nw did 7,258 7,348 e 7, 500 
// ³⁰·-..m] ⁵ ⁵⁰0 ⁰⁰ Seeks 32,484 39, 985 41, 000 
Gas, natural: 

Gross produetioõnn million cubic feet.. 1, 673,013 1, 710, 200 1,680,252 

Marketed ..22.5 ß e Ec Ud do 314,092 8,630 ,280 
Natural gas liquids 

Con midi ja IDEEN eee ee Se thousand 42-gallon barrels. . 1,999 1,899 1,710 

Natural gasolinn 3g eee do- 3,048 3,882 5, 898 

Liquefied petroleum gasss «„. 93 8,778 11,141 16,392 

r ͥ ⸗=RT⁰ſ eee olen user LL do- 13,820 16,922 24,000 


See footnotes at end of table. 
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Table 1—Venezuela: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity ! 1969 1970 1971 v 
MINERAL FUELS AND RELATED MATERIALS Continued 
Petroleum 

Cde enn a gr suuin thousand 42-gallon barrels.. 1,311,832 1,353,420 1,295 , 406 

Refinery products: ? 
Aviation gasoline___.__....---.---------------,-do__-- 278 185 214 
Motor gasoline____.....--.--.-.-.-------------- do- 22, 807 26,317 27, 625 
CJJ7777)/%7ô%C 8 do- 37,195 88,856 40,393 
rr ³ dum MP do 23,773 26, 803 15, 485 
Froh! 8 0...- 5,613 4,301 4,338 
Distillate fuel Oil ³ðùAA tae do- 55, 250 55,149 57,829 
Residual fuel oll! do- 257 , 702 297,531 284, 145 
paucos petroleum gass do- 2,809 3,945 3, 569 
übe a cce ARE Saee RR E RD do... 8,583 3,852 8,855 
Asphalt and bitumen do.... 4,816 5,136 5,970 
Refinery g sg k tee ca Sows Oats 5,673 6,211 6,026 
(010,1 ODER do- 2, 568 2,578 8,087 
I.;;ö§ö«d ee eee tees 8 do.... 422, 067 470, 864 452, 536 


e Estimate. P Preliminary. r Revised. NA Not available. 

1 In addition to the commodities listed, lime, sand and gravel, and clays are also produced, but information 
is inadequate to make reliable estimates of output levels. 

? Includes refinery fuels. 

3 Liquid equivalent. 


TRADE 


Exports of mineral commodities contin- Corp. and Shell de Venezuela, Ltd., Vene- 
ued to dominate Venezuela's overall for- zuela's first- and second-ranking crude oil 
eign trade. The United States was the prin- producers. These refineries export their out- 


cipal destination of direct petroleum ship- put and are, in a sense, an integral part of 
ments, followed by the Netherlands An- Venezuela' petroleum industry. 

tilles. However, almost all of the petroleum 

shipments to the latter area consisted of Exports of Venezuela's petroleum from 
crude and unfinished oils destined for proc- Venezuela and the Netherlands Antilles by 
essing at two large refineries owned by the principal areas of destination during 1969— 
parent companies of Creole Petroleum 1971 were as follows: 


Exports 
Destination (thousand 42-gallon barrels) 
1969 1970 1971 
Western Hemisphere: 
Canada a oe ese ³ A ĩ³Ä A ĩ 161, 631 174,799 156 , 042 
Puerto “““ enc a suceso 75,418 74,997 89,499 
Trinidad and Tobageeeeeee0000‚0‚‚‚‚«r‚‚eR rac n 69 ,929 51,768 26,215 
Hi ³ðü%/ↄꝓyſ èͤ d 512,673 575,294 559,193 
$1007 UR REC 172,949 174,989 172,078 
Total EC D T—M— M 992, 600 1,051,847 1,003,027 
Eastern Hemisphere: 
Western Europe: 
European Economic Community (EEC) 222 82,480 73,859 55,901 
)7)öͤ;— x ↄↄ 8 23,936 18,820 18,926 
nited Kingdom << 26.2525 eian cRLAA EAE 69,253 65,571 75, 997 
Other nouo aub y y ME 83,947 81,260 28,329 
l ³·o¹ĩſſ A OS AIC 209, 616 189,510 174,153 
OUNCE bee ß t ee 35,276 24,083 20,861 
I ee eae See eee ee ee eee 244,891 214,093 195,014 
Hl; ³¹ÜÜwü] 1,287,491 1,265,940 1,198,041 


Source: Ministerio de Minas e Hidrocarburos. Memoria y Cuenta, Afio 1969, 1970, 1971. Caracas, Vene- 
zuela, March 1970, March 1971, and March 1972. 
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Table 2.—Venezuela: Exports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1969 1970 Principal destinations, 1970 
METALS 
Aluminum metal, including alloys: 
Unwrought.................-...- 217 11,722 Columbia 9,722; Argentina 1,700; Peru 200. 
Semimanufactures YE 42 Puerto Rico 16; Jamaica 10; Netherlands 8. 
Copper metal, including alloys: 
§öÜð¹oC. ;yms 88 642 521 All to West Germany. 
S FEC 19 15 Dominican Republic is; Italy 2. 
Iron and steel: 
Ore and concentrates 
thousand tons.. 18,992 21,089 United States 13,180; West Germany 8,246; 
United Kingdom 1 ,885. 
Metals: 
Pig iron, ferroalloys, and 
similar materials oe 698 Colombia 400; Uruguay 29 
Steel primary forms 202,405 165,584 A 4188. 88 384: Mexico 45.290; Colombia 
Semimanufactures. ..........- 29 , 255 18 , 481 Italy 8,664; Netherlands Antilles 3,537; 
f . Dominican Republic 3,178. 
Zinc, metal, including alloys, all forms "m 71 Allto Belgium-Luxembourg. 


NONMETALS 


Barite and witherite. ...............- 
Cement 


Clays and products (including all 
refractory brick): 


40 
212,601 204,658 


All to Colombia. 
Surinam 59,738; Argentina 42,084; Nether- 
lands Antilles 21 „013. 


e 5a Sok see eee vus 60 129 Puerto Rico 116; Colombia 10. 

Products. ......................- 304 695 Netherlands Antilles 679; Surinam 16. 
Gypsum and plasters. ...............- 13,975 13,350 Trinidad and Tobago 11,380; Surinam 1,970. 
Lime and limestone..................- 8 24 Netherlands Antilles 24. 
Magnesite._.....----.----.-.-------- 16 6 All to the Netherlands. 

Precious and semiprecious stones, 
except diamond.......... kilograms. . 56 151 United States 75; Netherlands 68; Israel 10. 
Sall... )))]. 8 146,294 126,317 United States 52,835; Colombia 37,950; 
Japan 19,550. 
Stone, sand and gravel: 
Dimension stone, erude and 
partly worked r 661 493 Nera 21 enue 280; Trinidad and 
" o 

Sand and gravel.................- - 2,547 Netherlands Antilles 2,404; Colombia 148. 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black 873 1,131 Ecuador 449; Costa Rica 95; Nigeria 78. 
Coal and coke including briquets. ...... 8 2 All to Japan. 

Gas hydrocarbon, natural gas liquids: 
Natural gasoline 
thousand 42-gallon barrels. . 1,859 2,781 United States 1,933; Brazil 811. 

Liquefied petroleum gases. . do- 5,912 7,650 B 2,821; Argentina 1,487; United States 
Petroleum: 

Crude and partly refined do 903,728 888,637 Netherlands Antilles 282,862; United States 

135,595; Canada 120,019. 

Refinery products: 

Gasoline do- 509 1,819 France 376; United States 319; United 
Kingdom 301. 

Naphtba a do.... 26,889 32,005 Puerto Rico 16,497; United States 10,621; 
United Kingdom 1,798. 

Kerosine do- 96 150 United Kingdom 96; Peru 54. 

Jet fuol- cero do.... 21,684 24,425 United States 18,207; Canada 2,079; 
Japan 1,516; France 577. 

Distillate fuel oil........ do.... 32,466 39,055 United States 11,830; Canada 9,510; 
Sweden 2,668; Netherlands Antilles 
1,486. 

Residual fuel oil. do.... 252,835 272,148 United States 215,444; Canada 15,125; 
Netherlands Antilles 7,936; Panama 
Canal Zone 5,959. 

Lubricants... ........- do- 2,915 2,908 United Kingdom 1,084; Sweden 574; 
Argentina 539. 

Other 3252 ven do 2,490 2,707 Argentina 803; Brazil 682; France 172. 

Asphalt do- 2, 324 2,557 United States 2,006; Costa Rica 95; 
Nigeria 78. 

r Revised. 


Source: 


Dírección General de Estadística y Censos Nacionales, Ministerio de Fomento, Boletin de Comercio 


Exterior 1969 and 1970, Venezuela. Memoria, Ministerio de Minas e Hidrocarburos, Caracas, Venezuela, March 


1969 and 70. 
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Table 3.—Venezuela: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum: 
Oxide (alumina) and hydroxide..... 


Metal: 
Unwrought.............-...- 


Gold, metal, worked or partly worked 
troy ounces. . 


Iron and steel: 
Ore and concentrate 


Pig iron, ferroalloys and 
similar materials 


Steel primary forms, ingots 


Semimanufactures: 
Bars, rods, sections 


Universals, plates, and 
Sheets: 
Medium plates and 
sheets, uncoated.... 


Other coated plates 
and sheets. 


Hoop and strip..........- 


Rails and accessories 


Lead metal, including alloys, all forms 
Mercur 76-pound flasks. . 


Nickel metal, including alloys, all forms. 


Platinum-group metals including alloys, 
all forms, platinum troy ounces 


Silver metal, including alloys. . do 


Tin metal, including alloys, all forms 
long tons 


Titanium oxide 


Zinc metal, including alloys: 
Unwrought..................--.-- 
Semimanufactures. .............-- 

Other: 

Ore and concentrates 


Ash and residue containing non- 
ferrous metals 
Metals, including alloys, all forms 


See footnotes at end of table. 


1969 
33,971 


21 
6,120 


64 
94 
4,756 
99 


47,854 


7,618 
6,549 


89,665 


251,325 


79,672 
20,270 
5,228 
2,094 
31,390 
r 93,272 
1,102 
2,721 
50 

55 


4,726 
162 ,393 


147 
r 5,131 


1970 


45,285 


10 
2,768 
141 
54 
3,866 
38 
219 
118 
6,611 


11,253 


24 
151,585 


10,353 
6 , 467 


. 90,825 


293,582 


97 ,003 
25,423 
3,810 
1,131 
28,333 
77,105 
1,274 


3,153 
189 


10 


1,640 
189,368 


Principal sources, 1970 


as States 38,792; Jamaica 6,348; France 


United Kingdom 10. 
United States 1,872; West Germany 324; 
Switzerland 277. 


United States 121; Belgium-Luxembourg 
15; Mexico 8. 

West Germany 27; France 11; Belgium- 
Luxembourg 9. 

Philippines 3,861; United States 5. 


United Kingdom 7; United States 7; West 
Germany 6. 


All from Colombia. 

United States 56; Belgium-Luxembourg 50; 
Canada 9. 

% United States 1,339; Canada 


United States 9,002; West Germany 1, 157; 
Canada 675. 


United States 22; West Germany 2. 


United States 145,173; Trinidad and 
Tobago 3,224; Guyana 1, 666. 


B quen United States 3,584; Norway 

,620. 

West Germany 1,472; United Kingdom 
1,352; United States 1,240. 


Belgium-Luxembourg 11,577; West Germany 
5,940; Japan 5,033; United States 4,369. 


Japan 224,598; United States 31,438; 
Brazil 11,072; West Germany 9,415. 


J apan 25, £69 ; France 28,421; Netherlands 


,150. 
Japan 19,579; United States 4,440; West 
Germany 385. 
Japan 931; United Kingdom 673; United 
States 444; West Germany 382. 
a States 975; Italy 185; Switzerland 


4. 
Belgium-Luxembourg 12,185; Japan 11,496; 
nited Kingdom 1,803. 
Japan 24,619; United States 22,847; 
Argentina 7,521; West Germany 6,067. 
United States 830; West Germany 180; 
Japan 81. 
Mexico 979; United States 558; Peru 375. 
Mexico 112; United States 50; West 
Germany 12. 
United States 30; United Kingdom 19; 
Canada 9. 


West Germany 1,125; Italy 450; Switzer- 
land 64. 

United States 94,137; West Germany 
77,322; United Kingdom 11,124. 


United States 50; United Kingdom 50; 
West Germany 295. 

United Kingdom 1,531; United States 
1,379; West Germany 923. 


Canada 4,367; Mexico 2,572; Japan 402. 
United States 478; Mexico 367; Canada 111. 


United States 264; United Kingdom 2; 
West Germany 1. 


United States 204. 
United States 59; Canada 6; Belgium- 
Luxembourg 4. 
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Table 3.—Venezuela: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1969 1970 Principal sources, 1970 
NONMETALS 
Abrasives, natural n.e.s_...-..-.-.---- 429 473 West Germany 291; Austria 77; Italy 68. 
Spe ebeud 4,678 6,662 Canada 4,408; Republic of South Africa 
2,063; Chile 183. 
BartBii:- eco ee ee 12,610 20,656 Brazil 12, 196; Canada 4,997; Ireland 8,454. 
Boron materials: Crude natural borates. . 1,089 1,149 Belgium-Luxembourg í 446; United Kingdom 
254; United States 228. 
Cement... ꝛ˙».u muSĩT;: Ä ĩͤ cecus r 1,002 1,006 West Germany 500; United States 325; 
France 172. 
Clays and pr roducts (including all re- 
fractory brick) crude n.e.s.: 
Bentonite on ses oa oe eek 6,843 14,411 United States 14,374; France 15. 
Kaolin (china ))))ʒ /) 9, 104 12,668 United States 7 /142; United Kingdom 
4,111; West Germany 152. 
G));ö§ö;ê—1ũ ⅛ . Ei 16, 563 15,816 United States 8,722; Guyana 4,600; United 
Kingdom 1,268. 
Cryolite and chiolit 552 871 United States 866; West Germany 5. 
Diamond, industrial. thousand carats.. 155 65 Allto the United States 
Diatomite and other infusorial earths. we 3,382 2, 646 1 E y 1,579; Mexico 940; West 
erm 4. 
FeldSD8l ll!fl;G•³ AA 1,841 2,201 United States 2,135; Canada 62. 
Fertilizer materials, crude and 
manufactured: 
Nitrogenous. ...................- 18,828 68,568 West Germany 49,151; B 
14, 360; Netherlands 5, 056. 
Phospha tic 5 EL 14,284 United States 9,556; Romania 4 ,618. 
Potasdie-.22 ³˙·w cu E EROS r 19,240 26,918 8760689. 12,850; France 7 ,006; United States 
MIX6d 2522 534s tee tunc 18 31,090 Belgium-Luxembourg 18,285; Italy 11,185; 
Dominican Republic 1 
Fluorspar_._..-.--------------------- 57 1,685 Mexico 1,456; Spain 30; United States 23. 
Graphite, naturallnnnnnnn 153 102 United States 80; United Kingdom 22. 
Gypsum and plas ters 269 208 West Germany 94; United States 81; 
United Kingdom 33. 
Magnesite____..-_-_-.--_-.--------.- 8,688 1,975 Japan 1,094; Netherlands 218; Austria 63. 
Mica; all forms. —— eR DI 202 340 United States 339. 
Museu M HOUR 8 82 United States 29; "West Germany 3. 
Sodium and potassium compounds...... 62 , 962 68,642 United States 58,826; United Kingdom 
2,468; France 2,111. 
Stone, sand and gravel: 
Dimension stone 5,019 4,021 Italy 2,188; Norway 875; Portugal 608. 
Crushed rock. ..................- 54,322 46, 365 "nee States 46,8318; Belgium-Luxembourg 
Sand and gravel.................- 1,858 3,530 United States 3,448; Austria 49. 
Sul! é 11,598 26,052 Poland 25,215; Belgium-Luxembourg 457; 
United States 208. 
Tale, steatite._.......-..----------.. 4,421 10,120 United States 6,593; Italy 2,200; People’s 
Republic of China 445. 
Other nonmetals, n.e.s.: 
Earth colors, ette 886 425 United States 334; Mexico 1. 
Vermiculite 2 16 All from West Germany 
Mineral substances, n.e.8.........- = 1,040 United States 539; Canada 328; Mexico 107. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural 89 195 United States 165; West Germany 30. 
Carbon black 1,198 553 United States 341; Japan 109; Canada 66. 
Coal and fuel briquets, all grades r 27,190 28,761 United Kingdom 13 ,127; United States 
12,017; West Germany 8,589. 
Coke and semicoke.. ea 276,679 314, 543 United States 289 7748; est Germany 
| 13,965; Colombia 6 ,391. 
Gas, hydrocarbon, natural 910 liquids: 
Natural gasoline. 42-gallon barrels. - 535 s- 
Natural gas liquids 
thousand 42-gallon barrels.. r 98 209 France 151; Sweden 28; Japan 12. 
Petroleum: 
Refinery products: i 
Gasoline... .---------- do- 47 318 Netherlands Antilles 220; United States 50; 
Netherlands 35. 
Kerosine do (2) (2) 
Lubricants... .-------- do- 39 35 United States 26; Netherlands 5; United 
Kingdom 3. 
Paraffin wax and petroleum 
do- r 11 13 i. oar priced 11: United Kingdom 1; 
est 
Other do- r 119 388 United States 369; United Kingdom 12; 
Netherlands 5. 
Mineral tar and other coal- petroleum 
or gas-derived crude chemicals. ...... $11 499 United States 448; Denmark 43; West 


Germany 10. 


r Revised. 
1 Mostly refined. 
2 Less than v unit. 


Source: Díreccíon General de Estadística y Censos Nacionales, Ministerio de Fomento, Boletin de Comercio 


Exterior, 1969 and 1970, Venezuela. 
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COMMODITY REVIEW 


METALS 


Aluminum.—Plans were announced dur- 
ing August 1971 to increase the production 
capacity of Venezuela’s only aluminum re- 
duction plant from 25,000 to 50,000 tons 
per year. This plant, located at Matanzas 
just outside of Puerto Ordaz, is operated 
by Aluminio del Caroni, S.A. (ALCASA) , 
a joint venture of Reynolds Metals Co. and 
Corporación Venezolana de Guayana 
(C.V.G.) , a Venezuelan Government entity. 

Gold.—Preparatory work for the rehabili- 
tation of the El Callao mines in the State 
of Bólivar was initiated during December 
1971. These workings were once the site of 
large-scale gold mining before rising costs 
resulted in the decline of operations during 
the late 1940's and the cessation of all sig- 
nificant activity in the early 1950's. The re- 
newed development of the mines is to be 
carried out by Compafiia General de Mi- 
neria de Venezuela, C.A. (MINERVEN), a 
joint-venture company in which the Gov- 
ernment and foreign private investors 
(probably United Kingdom) each are to 
have a 40 percent interest and private local 
investors are to hold a 20 percent share. 

Iron and Steel.—Venezuela's iron ore pro- 
duction declined 7 percent from the previ- 
ous year's record high during 1971. This 
decrease occurred mainly as a result of 
labor problems at midyear and the decline 
in world demand for iron ore. 

Almost all of the country's output was 
accounted for by the Orinoco Mining Co., 
a subsidiary of the United States Steel 
Corp. which produced 17.0 million tons, 
and Iron Mines Co. of Venezuela, a sub- 
sidiary of Bethlehem Steel Corp. which 
produced 2.9 million tons. The remaining 
600,000 tons of 1971 output was produced 
in conjunction with evaluation activities at 
the San Isidro deposits near Ciudad Piar. 
Most of the iron ore produced was ex- 
ported with 68 percent of these shipments 
going to the United States. All domestic 
consumption was accounted for by Siderur- 
gica del Orinoco, S.A., (SIDOR) , a subsid- 
iary of the Government-owned C.V.G. which 
obtained the bulk of its ore supply from 
the San Isidro deposits. 

Construction of Orinoco Mining's 1-mil- 
lion-ton-per-year iron ore briquetting plant 
was essentially completed at yearend. This 
plant, located at Puerto Ordaz, will use a 


natural gas reduction process to upgrade 
ore to 86.5 percent iron content. Full-scale 
production was expected to begin, after 
several trial runs, by mid-1972. 

During 1971, the Ministerio de Minas e 
Hidrocarburos was in the process of evalu- 
ating data collected with respect to the 
projected development of the San Isidro 
iron ore deposits. Plans being considered 
included the construction of a 2.5-million- 
ton-per-year pelletizing plant adjacent to 
the mine. Indications were, that upon com- 
pletion of its study of the data collected, 
the Ministerio would call for State-private 
company joint venture bids for exploitation 
of the San Isidro deposits. 

In May 1971 Orinoco Mining Co. an- 
nounced a program to expand its iron ore 
export capability by almost 50 percent. 
This program will involve the installation 
of additional crushing facilities and a dry- 
ing and screening plant in Puerto Ordaz 
as well as the accelerated development of 
the Altimara-Rondon concessions near the 
company's Cerro Bolivar mine. The new 
plant at Puerto Ordaz will have equipment 
for crushing ore to 114 inches in three steps 
and will utilize two natural gas-fired rotary 
dryers to reduce the moisture in the ore 
by about 5 percent. Accelerated develop- 
ment of the Cerro Altamira and Cerro Re- 
dondo sites will require the purchase and 
installation of additional mining equip- 
ment, the laying of 25 kilometers of rail- 
road track, and the construction of a 
5-kilometer access road. 

Venezuela's output of pig iron was pro- 
duced exclusively by SIDOR. This company 
also accounted for the bulk of the coun- 
trys production of crude steel although its 
operations were hampered by an employees 
strike at midyear. The country's only other 
producer of crude steel was Siderürgica 
Venezolana, S.A. (SIVENSA), a private 
company. 

Work continued on SIDOR's expansion 
program to increase its basic steel output 
capacity to 3 million tons per year and to 
expand the variety of its products. Modi- 
fication of the Siemens-Martin open-hearth 
furnaces was in progress, and the construc- 
tion of a new oxygen plant and two soaking 
pits probably was nearing completion at 
yearend. Construction of a flat products 
plant and the installation of an electro- 
lytic tinning line were initiated. 


^ 
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Nickel.—During the latter part of 1971, 
the Ministerio de Minas e Hidrocarburos 
announced that the nickel deposits at Loma 
de Hierro in the States of Aragua and Mi- 
randa would be exploited by a mixed Gov- 
ernment-private industry entity. The Gov- 
ernment will have a 51 percent interest in 
this entity and the remaining 49 percent 
will be held by Société Le Nickel of France. 
Reserves at Loma de Hierro have been esti- 
mated at 38 million metric tons (dry) of 
laterite and serpentine ores with an average 
nickel content of 1.5 to 1.6 percent. 


NONMETALS 


Cement.—Early in 1971 the International 
Finance Corp. of the World Bank group 
authorized the purchase of up to $2 mil- 
lion 2 of a new $5.6 million-issue of mort- 
gage bonds of Consolidada de Cementos, 
C. A. (Conceca) . Funds from the bond issue 
are to be used to meet the company's long- 
term capital requirements following the re- 
cent completion of its 400,000-ton-per-year 
San Sebastian plant. 

Conceca's share of the Venezuelan cement 
market has averaged about 16 percent dur- 
ing the past few years. The company sup- 
plies the States Aragua, Carabobo, and Fal- 
cón and also exports small quantities. 

Fertilizer Materials.—Construction was in 
progress during 1971 on a new 600-ton-per- 
day ammonia plant and a 750-ton-per-day 
urea plant at the Morón petrochemicals 
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complex of the Instituto Venezolano de 
Petroquimica (I.V.P.). Work was also in 
progress at Morón on facilities for the pro- 
duction of phosphoric acid and triple 
superphosphate in powder and granular 
form. The phosphatic rock feedstock for 
these I.V.P. facilities will be obtained from 
the Riecito phosphate mine in the State of 
Falcón where operations are being modern- 
ized and expanded. 

Port facilities and the first stage power 
and steam-generating facilities were nearing 
completion and other civil works construc- 
tion was in progress at the new El Tablazo 
petrochemicals complex during 1971. Work 
was also progressing on the petrochemical 
fertilizer plant of Venezolana de Nitrógen 
(NITROVEN), a joint-venture firm owned 
50 percent by LV.P.; 40 percent by Inter- 
national Development and Investment, a 
U.S. and European consortium; and 10 per- 
cent by Petroquímica Atlantico of Colom- 
bia. This plant is to have the capacity to 
produce 660,000 tons of ammonia and 800,- 
000 tons of urea per year. Completion was 
scheduled for the latter part of 1972. 


MINERAL FUELS 


Coal.—Coal production increased approx- 
imately 3 percent during 1971 to a level 
only 2 percent below the peak output of 
approximately 42,000 tons recorded in 1963. 


? Where necessary, values have been converted 
from Bolivares (Bs) to U.S. dollars at the rate of 
Bs 4.485 = U.S.$1.00. 


Table 4.—Venezuela: Salient satistics of the petroleum and natural gas industry 


1969 1970 1971 » 

Crude oil: 

Production. ...................- thousand 42-gallon barrels 1,811,832 1,858,420 1,295,406 

Processed at refineries__.......-.---.---------------- do- 421, 788 471,709 454, 799 

e e . eee do- 908,728 888, 637 844, 575 
Natural gas 

Production million cubic feet.. 1,673,018 1, 710, 200 1.680, 252 

DCS e RITE ß ES do.... 130,736 136,52 184,480 

Producers fue]... ß e RETE do.... 151,078 180,989 196,281 

Shrinkage due to extraction of natural gas liquids do.... 92,278 91,118 37,469 

Field ee; es ba es cee do- 752,845 710,220 741,121 

Flared or otherwise lose do- 606,076 651,350 570, 901 
Natural gas liquids: 

Production. ...................- thousand 42-gallon barrels.. 13,820 16,922 24, 000 

e ß e d eda e O... 7,771 10,413 17,049 
Refinery products: 

Refinery . ð-v ee do- 422, 067 470, 864 452,536 

Consümption -s sss sus do- 51,354 54, 105 57,282 

International bunker eee... do- 18, 859 19,03 18,870 

/ ³˙b1vD d y cm ELLE E do- 341, 209 377, 769 861,326 


P Preliminary. 


1 Includes refined or partly refined products blended with crude oil. 


2 Includes refinery fuel. 


Source: Ministerio de Minas e Hidrocarburos. Memoria y Cuenta, Afio 1969, 1970, 1971. Caracas, Vene- 


zuela, March 1970, March 1971, and March 1972. 
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All production in 1971 was from the State 
of Táchira, and almost three-fourths of the 
total was accounted for by one company, 
C. A. Minas de Carbón de Lobatero. 

In mid-1971, agreement was reached on 
a project to reopen the Naricual coal mines. 
The project is to be carried out by a mixed- 
venture organization comprised of the Mi- 
nisterio de Minas and a consortium of 
United Kingdom and Venezuelan private 
firms. Plans call for development of the 
mines' output capacity to at least 500,000 
tons annually, primarily by the installation 
of mechanized mining equipment. A coking 
plant with a minimum capacity of 360,000 
tons per year is also to be constructed. The 
output of this plant would be used primar- 
ily to supply the coke requirements of 
SIDOR's iron and steel mill at Ciudad 
Guayana. 

At yearend 1971, the Ministerio de Minas 
announced plans for the exploration of the 
Zulia Carboniferous Basin. This basin, 
which is approximately 43 kilometers long 
and from 1 to 3 kilometers wide, is located 
primarily in the Mara District of the State 
of Zulia. The exploration program is to 
include (1) a general geologic survey of 
the basin; (2) a detailed topographic sur- 
vey of the streams where carboniferous out- 
crops are found; (3) a geologic study of 
each outcropping carboniferous mantle, in- 
cluding detailed profiles, measurements of 
strike and dip, thicknesses, and petro- 
graphic studies of samples; (4) correlation 
study of the coal mantles; (5) sampling of 
the carboniferous beds to determine their 
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chemical and physical characteristics; (6) 
selection of the most promising areas for 
economic extraction. 

Petroleum and Natural Gas.—Venezuela’s 
output of crude oil declined 4 percent to 
3,549,000 barrels per day during 1971. Me- 
dium crudes (22.1° to 30° API) accounted 
for approximately 38 percent of total pro- 
duction; light crudes (over 30° API) 36 
percent; and heavy crudes (under 22.1° 
API) 26 percent. Companies owned by U.S. 
firms produced almost 72 percent of the 
total with Creole Petroleum Corp., a sub- 
sidiary of Standard Oil Co. (New Jersey), 
alone accounting for 43 percent. 

Natural gas production, over 98 percent 
of which was from oilfields, declined almost 
2 percent to 4,603 million cubic feet per 
day in 1971. The output of natural gas 
liquids rose 42 percent to 66,000 barrels per 
day in conjunction with a large increase in 
the capacity of the natural gas processing 
facilities in the Lake Maracaibo area. 

Proved reserves of crude oil declined for 
the sixth consecutive year, decreasing 302 
million barrels to a reported total of 13,737 
million barrels at yearend 1971. Natural gas 
reserves, as of the same date, totaled 31,625 
billion cubic feet, 34 billion cubic feet less 
than the revised 1970 yearend figure. Al- 
most 93 percent of total proved gas reserves 
at the end of 1971 was accounted for by 
dissolved and associated gas; only 7 per- 
cent was nonassociated. 

Geologic and geophysical exploration, and 
exploratory development and injection drill- 
ing activities were as follows: 


1969 1970 1971 
Geologic and geophysical exploration: 
Geologic surveying... ggg party months 8.5 6.7 v 
Gravimetric surveying. ____________-_______-_------------- do- 7 4 m 
Magnetic survey ing do 7 4 0.3 
Seismic surveyin gg do- 12.9 11.7 23.3 
Structural drilling. .-------------------------------------- do 11.3 11.9 9.7 
J eo ee do 29.1 31.1 83.3 
Drilling: 
Wells drilled: 
Exploratory: 
Oll. ae chute c RM c A E number 69 64 137 
/ ⁰‚ dd k 98 33 38 29 
Shed. aa do 102 102 166 
Development: 
))öÄ.ê C ³oW¹ü A5 ¹ů . ⁰= d oes do- 375 513 424 
Dry It ¶ M.. 8 do 12 5 12 
Se ³¹ AAA do 387 518 486 
Ih ³oð¹ n ³HwDꝛꝛv he do 11 12 2 
rr eo ⅛²maa E I rud do- 500 632 604 
Footage drille uu thousand feet. 3,188 3,063 2, 955 


Source: Ministerio de Minas e Hidrocarburos. Memoria y Cuenta, Afio 1969, 1970, 1971. Caracas, Vene- 


zuela, March 1970, March 1971, and March 1972. 
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C.V.P., the Government oil company, 
continued its exploratory activity in the 
Orinoco heavy oil belt. Included in these 
activities were a seismic reflection survey 
and several stratigraphic tests in the eastern 
part of the area. Results of these studies 
are to be used to determine future well 
locations. C.V.P. has indicated that a con- 
ventional exploration program might lead 
to discoveries that could be exploited in the 
near future, although it has not discounted 
the possibility that results of the explora- 
tion program might reveal the need for 
pilot test production operations. A need 
for such tests could delay the advent of 
large-scale production from the heavy oil 
belt until the 1980's. 

During October 1971, C.V.P. requested 
bids for a seismic survey covering a section 
of the Continental Shelf located east of 
Margarita Island and north of the eastern 
part of the State of Sucre. This survey will 
involve a study of approximately 7,700 
kilometers of seismic lines. 

Service contracts covering approximately 
250,000 hectares assigned to C.V.P. in the 
Southern part of Lake Maracaibo were 
signed with three private companies during 
1971. Contracts involving three of the five 
50,000-hectare blocks into which the area 
was divided for bidding purposes were 
signed with the Occidental Petroleum Corp. 
Agreements covering one block each were 
signed with Shell Sur del Lago, C.A. (Surco) 
and Mobil de Maracaibo. These service 
contracts call for the initiation of seismic 
surveying within 60 days and for the drill- 
ing of a specified minimum number of ex- 
ploratory wells within 3 years. Each con- 
tractor payed a signature bonus and agreed 
to the payment of specified production 
bonuses. All petroleum discovered will le- 
gally be the property of C.V.P. who will, 
in effect, return 90 percent of production 
to the contractor and pay the production 
costs of the 10 percent retained. C.V.P. also 
has contractual rights to varying percent- 
ages of participation in the contractors’ 
operations. Contractors will be required to 
pay royalties and the Venezuelan petroleum 
income tax on their 90 percent share of 
production. 

The capacity of natural gas injection fa- 
cilities was increased 185 million cubic feet 
daily to a total of 3,850 million cubic feet 
in 1971. Gas injection during the year was 
at an average rate of 2,080 cubic feet daily. 
Water injection capacity was raised 447,000 
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barrels per day to a total of 2,371,000 bar- 
rels daily by yearend 1971, and the average 
injection rate during the year was 1,625,000 
barrels per day. 

Refinery output averaged 1,240,000 bar- 
rels per day during 1971, down almost 4 
percent from the previous year. This de- 
cline occurred in conjunction with a de- 
crease in refined products exported. Vene- 
zuela’s refineries processed approximately 
35 percent of the country’s crude oil output 
in 1971, the same as in the previous year. 

Construction was in progress during 1971 
on a fifth atmospheric distillation unit at 
the Amuay refinery of Creole Petroleum 
Corp. The addition of this unit will in- 
crease the refinery’s throughput capacity by 
about 40 percent to 630,000 barrels per day. 
Completion of this project was scheduled 
for 1972. 

An 88,000-barrel-per-day vacuum distilla- 
tion unit was also under construction at 
Amuay in 1971. In addition, plans were 
announced for the expansion of the plants 
digital control and desulfurization facilities. 
The installation of additional automation 
equipment for production and blending 
operations is expected to improve refined 
product quality control. Desulfurization fa- 
cilities are to be expanded to permit the 
output of an additional 30,000 barrels per 
day of residual fuel oil with a sulfur con- 
tent of 1 percent. 

The total length of crude oil and natural 
gas pipelines in service increased 57 and 
116 kilometers, respectively, during 1971, 
but the length of refined product lines re- 
mained the same. Data on the length of 
pipelines in operation at yearend 1971 were 
as follows: 


Total 

Type of line length 
(kilometers) 

Crude oil: 

Trunk 2). ee eee 3,359 
Secondarxgadmdxmd‚mdmm 2, 738 
Subto tall. 6,092 
Refined products 512 
Natural 988.2 un y ep Uere 2,900 
Total. sce oueuscucse 9,504 


Source: Ministerio de Minas e Hidrocarburos. 
Memoria y Cuenta, Afio 1971. Caracas, Venezuela, 
March 1972. 


Most of the addition to total natural gas 
pipeline length was accounted for by the 
completion of a network of new lines in the 
Lake Maracaibo area. This network was 
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built primarily to serve the petrochemicals 
complex under construction at El Tablazo. 
This pipeline project was undertaken by 
C.V.P. both by itself and in partnership 
with Cia. Shell de Venezuela, Ltd. 

A total of 17 petroleum tanker terminals 
were active in the exportation of crude oil 
and refined products during 1971. Of these, 
the three operated by Creole Petroleum 
. Corp. accounted for 41 percent of all ship- 
ments and the four operated by Cia. Shell 
de Venezuela, Ltd., loaded 31 percent of the 
total. 

Several petrochemical projects in addition 
to those summarized previously under "Fer- 
tilizer Materials" were under construction 
or in the planning stage during 1971. A 
program to expand the capacity of the 
3,000-metric-ton-per-year phthalic anhydride 
plant at Valencia to 10,000 tons per year 
was in progress. This plant is operated by 
Oxidaciones Organica which is owned by 
the Montana Group, comprised of Vene- 
zuelan investors; Sherwin-Williams Co.; and 
I.V.P. 

During 1971 LV.P. signed contracts for 
the design, engineering, and construction of 
olefins and chlorosoda plants at the El 
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Tablazo petrochemicals complex. The con- 
tract covering the olefins plant was signed 
with M. W. Kellog Co. and that for the 
chlorosoda plant was awarded to Oronzio 
de Nora of Italy. The latter plant is to 
have a capacity of 35,000 tons of chlorine 
and 39,200 tons of caustic soda per year. 
Both plants are scheduled for completion 
during the last half of 1972. 

Several other petrochemical plants to be 
located at El Tablazo were in the planning 
stage at yearend 1971. Details were being 
negotiated for the construction of a plant 
for the annual production of 50,000 tons 
of vinyl chloride monomer and 30,000 tons 
of polyvinyl chloride. This installation 
would be operated by Plasticos Petroqui- 
mica, C.A., a joint venture involving I.V.P.; 
Grupo Zuliano, which is comprised of local 
investors; and B. F. Goodrich Co. Other 
joint ventures under consideration for El 
Tablazo were the 15,000-ton-per-year poly- 
Styrene plant of Estireno del Zulia (I.V.P., 
Dart Industries of the United States, and 
unspecified local investors) and the 50,000- 
ton-per-year, low-density polyethylene plant 
of Polimeros del Lago (I.V.P., Grupo Zuli- 
ano, and Ethylene Plastique of France) . 
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Table 5.—Venezuela: Distribution of landholdings, crude oil production, and 
refining capacity, by company, 1971 


Refining 
Conces- capacity 
sions! and Crude oil . as of 
Principal Nationality assigna- production Dec. 31, 
Company ownership or of tions? as of (thousand 1971 
affiliation ownership Dec. 31, 42-gallon (thousand 
1971 barrels) 42-gallon 
(hectares) barrels 
daily) 
PRIVATE 

Amoco Venezuelan Oil Standard Oil Co. United States 5,500 8,387 um 
Co. nena: 

Caracas Petroleum, S. A.. Ultramar Co., Ltd..... British. ....... 29,883 1,876 T 
harter Venezuelan Charter Oil Co United States 7,000 3,349 a 
Petroleum Co. 

Chevron Oil Co. de Standard Oil Co. of  ..... 99898 87,020 20,161 62 
Venezuela, S.A. Calf. 

Cía. Shell de Venezuela, Royal Dutch/Shell British/ 295,680 840,943 404 
Ltd. Group. Dutch. 

Cía. Espafiola de Cía. Espafiola de Spanish. ...... 10,546 22 ce 
Petróleos, S.A. Petróleos, S.A. 

Continental Oil Co. of Continental Oil Co. ... United States 797 2, 269 e 
Venezuela. 

Coro Petroleum Co Texaco, Ine ..... doo 70, 865 2,785 se 

Creole Petroleum Corp... Standard Oil Co. Ct 580, 262 558 , 736 550 

(New Jersey). 

International Petroleum 9%e%do ö: ĩð K aed do. 6,193 Se us 
(Venezuela), Ltd. 

King Mill Oil Co., C.A... King Mill Oil Co...... . do 4,970 E n 

e Grande Oil Co., Gulf Oil Cord do... 593,748 151,159 Zu 

Mito Juan Concesionaria Venezuelan investors... Venezuelan.... 88,775 1,336 Ja 
de Hidrocaruros, C.A. 

Mobil Oil de Venezuela... Mobil Oil Corp United States 144,054 88,102 106 

Phillips Petroleum Co.... Phillips Petroleum Co.. ..... 488 39,447 14, 863 4 

Snes Venezuelan Oil areas Richfield Co.. ..... do. 39 , 082 14 ,858 45 

o. o. 

Sociedad Anónima Texaco, Inc., and United States/ 63,026 629 tas 
Petrolera Las Ultramar Co., Ltd. British, 

Mercedes. 

a Petroleum Co., Kirby Petroleum Co... United States 60,167 966 is 

Texaco Maracaibo, Inc... Texaco, Ine. do 3,147 20, 055 ze 

Texas Petroleum Co..... ..... o a NEEE EER do------- 124,328 19,623 10 

Venezuelan American Atlantic Richfield Co. do 841 is E 
Independent Oil Pro- Sun Oil Co., Texaco, 
urere Association, Inc. 

nc. 

Venezuelan Atlantic Atlantic Richfield Co.. ..... 40. 21,151 Ec ae 
Refining Co. 

Venezuelan Guld Re- Gulf Oil Corp......... ..... doo m cc 159 
fining Co. 

Venezuelan Sun Oil Co... Sun Oil Co. .......... ..... do 20, 000 80, 422 ae 

Total private eompan ies 2,241,422 1,275,019 1,340 

VENEZUELAN 
GOVERNMENT 

Corporación Venezolana 

de Petróleo (C.V.P.)_..---..-----.------------ 5 900, 057 20,887 25 
r ³ð·ü ⁰ e d dude ded le ice 3,141,479 1,295, 406 1,365 


1 To private companies. 
2 To the Government. 


Source: Ministerio de Minas e Hidrocarburos, Venezuela. Memoria y Cuenta, Afio 1971, Caracas, Vene- 
zuela, March 1972. 


The Mineral Industry of Yugoslavia 


By Roman V. Sondermayer 1 


During 1971 Yugoslavia produced a large 
variety of minerals and mineral products 
and remained one of the leading European 
producers of nonferrous metals. The coun- 
trys crude oil output was minor by world 
standards. However, Yugoslavia ranked 
fourth after the U.S.S.R., Romania, and 
the Federal Republic of Germany in Euro- 
pean crude oil production in 1971. Anti- 
mony, bauxite, copper, lead-zinc ores, and 
nonmetallics such as barite, feldspar, mag- 
nesite, and pyrites were among the more 
important minerals and mineral products 
produced. Iron and steel output continued 
to be inadequate to cover demand. Conse- 
quently imports of large quantities of iron 
and steel semimanufactures were required. 


Although crude oil and coal production 


increased in 1971, the output of mineral 
fuels continued to fall short of domestic 
requirements, necessitating imports of both 
high-rank coal and petroleum. The power 
shortages adversely influenced mineral pro- 
duction during 1971 as in past years. 


Major activities in the mineral industry 
included the beginning of trial production 
of aluminum metal at the Titograd alumi- 
num plant, continuation of construction of 
an aluminum plant at Sibenik and alumina. 
plant near Mostar, beginning of pig iron 
production at the Smederevo iron and steel 
plant, continuation of construction of a 
lead and zinc smelter at Titov Veles, cessa- 
tion of offshore drilling near the island of 
Dugi Otok in the Adriatic where four dry 
wells were drilled in late 1970 and early 
1971, and planning for a large open pit lig- 
nite mine at Tamnava in the Kolubara coal 
basin west of Belgrade. 

The foreign trade balance in minerals, 
including mineral fuels, remained negative 
mostly because of imports of fuels and 
steel semimanufactured products. The short- 
age of capital for investment persisted; 
however, the law relating to foreign capital 
investment was modified, making reinvest- 
ments more attractive. 


PRODUCTION 


Mineral producers continued to direct 
their efforts toward better utilization of 
existing facilities rather than construction 
of new plants. Although investments in 
expanding and renovating processing facil- 
ities were predominant, a shift in channel- 
ing available capital toward mine expansion 
was apparent. The shortages of ores and 
concentrates forced the change. Mechaniza- 
tion and automation in both mining and 
processing continued during 1971, but most 
of the modern equipment was installed at 
new mines. 


Productivity per man-shift of Yugoslav 
miners remained lower than the average 
productivity of miners in Western Europe. 
Labor shortages continued in mines as the 


Yugoslav Government mildly encouraged 
the expatriation of surplus workers. 

Modern and efficient methods prevailed 
in petroleum exploration, production, and 
refining. With the drilling of four offshore 
wells by a French drilling contractor, the 
industry gained some experience in offshore 
activities. Al] three primary methods of 
oil flowing, pumping, and gas lifting were 
used; dual completion was used at some 
wells in the country; and secondary re- 
covery was employed at some older fields. 
Chemical and hydraulic methods for stimu- 
lating gas and oil production were every- 
day practice in the oilfields of Yugoslavia 
during 1971. 


! Petroleum engineer, Division of Fossil Fuels. 
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Table 1.—Yugoslavia: Production of mineral commodities 1 
(Metric tons unless otherwise specified) 
Commodity 1969 1970 
METALS 
Aluminum: 
Bauxite, gross weight__..........-.--------------- thousand tons 2,128 2,099 
Alumina, gross weigh 21,568 125,129 
Ingot including secondary. ........................... l2... l.l... 48,248 47, 738 
Antimony: 
Mine output, metal contengmʃeetd t 2,067 2,900 
Mer ³ / ⁰¶⁰ Ad 2,037 1.967 
Bismuth. smelter? ß e Edd Ei t. 102 75 
Cadmium, weilktſe2s2s2sess ecru 170 e 150 
Chromium, chromite, gross weight... ........ LL LL c Lll LLL LLL lll lll l2. 39,434 40,565 
Copper: 
Mine output, metal conteneee᷑nk᷑õr n 81,676 90,808 
Blister: 
Primat on /d ß eee eee 92,619 105,901 
nh muove ees dL k hee 3,304 1,902 
Refined (electrolytic): 
Pmary. 2 as tt edet. ucl UE Edo 78, 326 86, 837 
Secondary o e.c Ce Gn“ (G:. . y EE M 3,677 2,450 
CONG E NER i ß ß ee eee troy ounces.. 84,074 97 , 384 
Iron and steel: 
Iron ore and concentrate thousand tons 2,721 8,694 
III ͥͥ ⁰ ⁰ œ mM! ca eae e dU 8 — „198 1,275 
Ferroalloys, all types do.... 90 102 
üg... ³ 8 do 2,220 2,228 
Semimanufacture s do... 1,570 1,774 
A De Outpt; metal ene teiaa 118,045 126,693 
etal: 
Smelter, crude, including secondary........................... 123,512 112,282 
Refined including secondary. F 106,956 97,399 
Manganese ore and concentrate, gross weight 12,331 14,785 
MePGUR). ec eco ⁰ ⁰ ˙mn y A Rer Le Ld s 76-pound flasks.. 14, 330 15,461 
Selenium, elementa!!!!l ilograms 8, 866 16, 000 
pian refined, including secondary .........- thousand troy ounces.. 8,818 8,417 
ine: 
Mine output, metal contenneetrt «kk 96,728 101, 145 
Smelter including secondar kk 81, 059 65, 028 
NONMETALS 
S hö;.˖ösð[ 11.461 12, 104 
Barlenn a . v REL MEN. 81,511 79,729 
een ß ed thousand tons 3, 964 4,399 
Clays, fire 
e ß . Mi cM E 259,529 292, 070 
Burned. 21-2: 2.2 2l 22m ꝛßdß yd ⁰⁰ʒ y ees 71,671 88,370 
Feldspar, "qii REMARQUES NOME NET PET 44,982 49,504 
Fertilizer materials manufactured: 
Nitrogenous: 
ross weight... eo ee 8 thousand tons 917 1,332 
Nitrogen contennnn ccc LL LLL c eee do.... 183 266 
Phosphatic: 
ross weight... .. ent do.... 872 1,294 
Phosphorus pentoxide content... .--------------------- do 143 214 
Gypsum: 
%%%) ——— — —— — — — «— ——— IM 231,829 250,619 
%%%] dee cee mde iue SS TRE Pee M SS 63,069 66,010 
Lime: 
Quiche. o o oo oe ene cee week thousand tons 1,080 1,078 
Hydrated- ße e eek ed UE do.... 366 430 
Magnesite: 
h ee ee beet wee eet eee eee ae oe 411,417 511,854 
I ͥ St sh ee eee ee 8 198,160 210,309 
; y „ 14,410 10,13 
Mica. all prad@s. s.. kilograms.. 185,565 227,468 
Pyrite: 
o RTninittt ³o A yy ELE LE 272,422 355, 000 
SSC ² // ] & ⁰ ⁵ ß ĩð d ĩ diu ut E 114,417 149, 000 
Quartz, quartzite and glass sand. .....................- thousand tons. . 812 983 
Salt: 
JJJJJJ7/VꝙꝙꝙyCͥVͤͥͤͤͤ ͥͥͥ ³⁰omſm ] Lec se DE NL dE 17.696 23, 510 
FFF ³⁰¹i¹wmꝗꝛ ⁰ m wr E eee 127,887 101, 668 
p mcn Se See Mic e LAS E ed 66,417 84,625 
J)) ͥ ³¹Ü“＋̃⅛˙ ¹⅛ ² d ¼ :...... A E 212,000 209, 803 


See footnotes at end of table. 


1971 v 


1,959 


e 125,000 


46,584 
2,600 
1,381 

92 

e 160 
34,319 
94,410 


103 , 230 
e 1,800 


125,220 


e 115,000 


99,139 
16,113 
16,564 
e 15,000 
8,854 


100,200 
53,110 


15,482 

e 80,000 
4,954 
NA 

NA 

e 50,000 
827 

NA 


647 
NA 


e 270,000 
NA 


e 1,100 
e 450 


e 493,000 
NA 


NA 
e 280,000 


276, 000 
116,000 
NA 


e 209,000 
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Table 1.—Yugoslavia: Production of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 1971 » 
NONMETALS—Continued 
Stone, sand and gravel, n.e.s.: 
D mension: 
Crude 
Ornamental.....................- thousand cubic meters 36 89 NA 
õÜ⁰¹“i Er 022 19 8 NA 
Partly worked faeing stone thousand square meters 427 485 529 
Cobblestones, curbstones, and other. thousand cubic meters 64 51 NA 
Crushed and broken. . nn do 5, 564 6,067 NA 
Milled marble and otherrk 22 ee do 1,410 1. 862 NA 
Sand and graͤve.“,...„„„... ꝛ do 7,163 7,718 NA 
MINERAL FUELS AND RELATED MATERIALS 
hh ⁰owmAAAAſ eae eee 15,531 13,469 e 14, 000 
Coal: rr 
eee, is . adeo thousand tons 682 643 707 
CCC; i el md 8 do 9,442 8,989 9,338 
I1§;łĩAůꝙ1tu ⅛˙.?2uů:0bf ß A AE ec dee do 16, 373 18,790 20,862 
Mf Ar do.... 26,497 28,422 80,902 
Coke: 
Metallurgicaadũfaeeieew7we ~~ eee do- 1. 165 1,226 NA 
Bre028. -... ics se A (cada LM 8 do.... 61 83 NA 
% ee OS Sees eee eU ³ E a rri LM eL do 1.226 1,309 1,297 
cue briquets, all grades... 2.2526) a adno cadReesccinemebcexwr s rupema 36,450 21,312 NA 
Manufactured (city gas only)..................- million cubic feet. . 8,044 e 3, 100 NA 
Natural, gross production do. 25,784 34, 502 40,634 
Natural gas liquids. sees Seas che ches ces hee eth ete thousand 42-gallon barrels 806 NA NA 
Petroleum: 
Crude oil: 
As reported a Te CRINE MU RR UO SEEN thousand tons.. 2,699 2,854 2,961 
Converted - 2-2... -- thousand 42-gallon barrels.. 19,991 21,140 21,932 
Refinery products: 
Gasoline. 626s ß ß LE esL Le do.... 8,526 10,481 12,512 
A ²⁰Ü¹wAvꝛ yd y eL do r 492 588 ) 1.664 
Kerosine -asee . 8 do r 601 696 ; 
Distillate fuel oil!!! do 112,854 15, 606 19,881 
Residual fuel oil.................... 2.2.2 22... 2-2 2l. 2... 0.... r18,107 16,710 19,541 
Fl; Sa ⁰¹u .. medic E do- r 619 719 799 
Asphalt and bitumen including naturalll do 1,902 2,168 2,279 
Refinery fuel and losses. do.... 1,148 1,896 NA 
Othar? x a ie do r 158 426 NA 
PCC Soe eS cle. hr Lit ani dE do.... 39,407 49,290 NA 


e Estimate. P Preliminary. r Revised. NA Not available. 

! In addition to the commodities listed, germanium, clays (bentonite and kaolin), diatomite, and additional 
petroleum products (most notably petroleum coke), are also produced, but information available is inadequate 
to make reliable estimates of production levels. 

2 All as a byproduct of lead and zine production. 

3 Mainly as a byproduct of copper production. 


TRADE 


During 1970, the latest year for which the principal purchaser of Yugoslav prod- 
data are available, Yugoslavia's mineral ucts. However, imports included bitumi- 
trade was diversified and many commodities nous coal, crude oil, and iron and steel 
were exported to and imported from a semimanufactured products, and the larg- 
large number of countries. Exports con- est source of minerals imports remained the 
sisted mostly of nonferrous metals and re- U.S.S.R. 
lated products. West Germany was again 
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Table 2.—Yugoslavia: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Oxide and hydrox ide 
Metal including alloys: 
e . icu e 
Unwrou ght 
Semimanufactures 


Unwrou ght 
Semimanufactures 


Iron and steel: 
Ores and concentrates except roasted 
laris. MENO OE 
5 PII 8X 


teria 


Steel, primary forme 


Semimanufactures: 
Bars, rods, angles, shapes, sec- 
iI... 8 


Universals, plates, and sheets 


Hoop and strip 
Rails and accessories 
Wire, (excluding wire rods) 
Tubes, pipes, and fittings........ 
Castings and forgings, rough 


Lead: 


Metal including alloys: 
Unwrought.................-.- 
Semimanufactures.............. 
Magnesium including alloys, all forms 

Manganese: 
re and concentrates 


Nickel including alloys, all forms 
latinum group including alloys, all forms, 


palladium. mn troy ounces. . 
Selenium, elemental. ......... kilograms.. 
%õĩ¹ð¹ʃ¹ꝛ ELA A 


Silver including alloys 
a . thousand troy ounces.. 
Tin including alloys, all forms. long tons 
Vanadium oxides... s 
Zinc: 
Ores and concentrates___.._..._..__- 


See footnotes at end of table. 


1969 


1,983 
23, 703 
r 5,490 


46,921 
86,105 


94,613 
49,167 


257, 080 
25,812 
1,327 


354 
15,947 
13,190 

23 


8,283 
265 


1970 


55 
11,327 


422 
27,812 
48,052 


178,964 
84 


28, 016 
48, 064 
15,194 


115,341 


59,819 


320,111 


11,833 
640 


18 , 980 


112 
23,149 
14,544 

5, 707 
3,242 
45 
21,028 
1,049 


Principal destinations, 1970 


U.S.S.R. 791; West Germany 600; Italy 319; 
Romania 159; Czechoslovakia 87. 
Austria 21,056; West Germany 7,118. 


Italy 2,698; West Germany 732. 

Italy 10,899; Austria 1,939; Colombia 1,727. 

United States 5,206; Bulgaria 3,995; Poland 
3,005; West Germany 2,874; Sweden 2,624. 

West Germany 369; Poland 260; Italy 220; 
United Kingdom 175. 

Pakistan 139; India 61. 

Netherlands 32; Italy 15. 

Netherlands 27; Italy 19; United Kingdom 8. 

Czechoslovakia 10,468; East Germany 712; 
U.S.S.R. 147. 


All to Italy. 

United Kingdom 17,540; France 9,200. 

United Kingdom $8,465; West Germany 
7,335; Italy 5,402; United States 5,104. 


Romania 178,554. 
All to Austria. 
Italy 15,178; West Germany 6,402. 


West Germany 11,151; Italy 9,904; United 
States 9,803. 
Italy 8,854; Hungary 5,161. 


U.S.S.R. 81,504; mainland China 21,973; 
West Germany 14,512; Italy 14,058. 
Italy 26,278; West Germany 11,788; Greece 


, e. 
Italy 6,422; Switzerland 8,064; Greece 1,958. 
Romania 23,499; Bulgaria 8,099. 
Italy 2,322, Hungary 1,261. 
East Germany 22,361; Italy 10,779. 
Poland 4,930; West Germany 3,060; Italy 
1,185; Austria 1,005. 


Romania 5,788; Greece 5,729; United King- 
dom 365. 
Italy 238; West Germany 205; Hungary 175. 


United States 16,795; U.S.S.R. 15,978; 
Austria 10,219; Poland 6,505. 
Italy 387; Kuwait 143; Austria 86. 


United States 4,729; U.S.S.R. 2,610; West 
Germany 2,075; United Kingdom 1,512; 
Czechoslovakia 900. 

Greece 74; West Germany 33. 


Switzerland 6,687; West Germany 5,112; 
Hungary 3,858. 

West Germany 18,394; United States 1,000. 

United Kingdom 1,645; Italy 1,023; West 
Germany 995. 


West Germany 3,064; United Kingdom 178. 
Belgium 20; Italy 16. 

PTS 22,147; Belgium 2,678; France 
Hungary 694; Czechoslovakia 230; Bulgaria 
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Table 2.—Yugoslavia: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 
METALS—Continued 
Zinc—Continued 
Metal including alloys: 
Unwrou ght 31.033 23,296 Italy 13,589; Greece 4,434; Czechoslovakia 
, 3,147; "United Kingdom 952. 
Semimanufactures 19,351 13,358 Denmark 2 896; West Germany 2,360: 
m France 1 ,986; Czechoslovakia 1,505. 
er: 
Ores and concentratees 37 3,091 Italy 2,616; Japan 475. 
Ash and residue containing nonferrous 
ie see os 7,851 7,719 i West Germany 2,404; Austria 
Metals n.e.s_._._.._-_.___._--.---.- ee 1 All to Switzerland. 
NONMETALS 
Abrasives, natural, grinding and polishing 
wheels and stones. ,612 1,936 Poland 1,320; Italy 241; West Germany 222. 
Asbestol. ....uouisecccostuaus ew oc 2,449 4,741 United States 8,795; Netherlands 445; West 
Germany 250. 
Barite and witherite__............-.---- 52,926 42,755 USS. SR 19, 602; Hungary 13,560; Italy 
9 e. 
Boron material, all form 2,212 e 
Cement, hydrauli ic: 
Portland. dd 131,908 21,725 25 ee Saudi Arabia 4, 500; Malta 
GE ò 36, 585 7, 713 corn States 2,826; Italy 1,660; Austria 
Chalk oe 00000 7 16 Czechoslovakia 12; East Germany 4. 
Clays and products: 
Crude: 
Benton ite 22,335 21,590 Czechoslovakia 7,933; East Germany 4, 471: 
Poland 3, 436. 
i e l2 iu 26,741 29, 525 Deis 1e 509; Hungary 11,641; Czechoslo- 
vakia 
Kaolin (china). ...............- 59 81 East Germany 22; Czechoslovakia 9. 
NOP MN oe RM 160 349 Austria 221; Italy 128. 
oo (including all refractory 
Refractory...................- 62,975 69,944 West Germany 31,423; Romania 13,984. 
Nonrefractory.................- ,997 6,931 Czechoslovakia 3, 41 1; Hungary 2 698. 
Diatomaceous earth... ..........-...--- 1,236 619 A cux 446; Switzerland 98; East Germany 
Peldsp8f 222222203226 sec cS oecGeecets 18,088 16,840 Czechoslovakia 5,750; East Germany 5,464; 
Hungary 2,946 
Fertilizer materials manufactured: 
Nitrogenous. ............-.......-- 26 8,850 France 6,800; West Germany 1,500. 
Phosphatic. ......................- 110,913 33,128 All to Bulgaria. 
Potassle. lcu ue cheese ccsus 8 eM 
Other including mixed. ............. 837 23,645 are 12,560; Italy 6,418; Czechoslovakia 
Ammonia..............-.-.....--- 1,034 1 Allto Pakistan. 
Gypsum and plaste rr. 1,839 10,954 Hungary 10,935. 
dn. S 688 19,780 Hungary 19,778. 
Magnesite 
PG7%§ê⁵ö51 « ůB ¼ñ ði2 ð m EEG EN q ees 898 1,595 Italy 1,580; Austria 15. 
Calcined____-._......._---.--.---- 9,559 7,917 Romania 3,0 3, pd Netherlands 1,478; West 
ermany 
e chsh hoe esse comede 78,521 97,512 poland. A3, 4885 „United States 25,166; Italy 
Pigments, mineral: 
Natural erudded 13 zm 
Iron oxides, processed. .............- 10 - 
Pyrites, gross weight 109,327 51,533 West Germany 20,135; Arab Republic of 
Egypt 12,895; Greece 8,800 
J//!ö(C0öĩõ⁰ö..blI ! 10 102 All to Hungary. 
Sodium and potassium compounds n. e.s . 18,651 26, 568 ie 5 Indonesia 1,800; Malaysia 
Stone, sand and gravel: 
8 crude, paniy worked..... 48,676 52,944 Italy 40,047; West Germany 4,829. 
Gravel and crushed stone 53,427 19,687 Italy 19, 666. 
Limes tone 2% 15 All to Hungary. 
guariz and quartzite__-------------- 10,132 12,322 West Germany 7,608; Austria 4,163. 
Sai nd excluding metal bearing 6,430 585 Italy 578. 
ulfur: 
Elemental, all forme 1,080 624 Romania 590. 
Sulfur dioxidde . 273 87 All to West Germany. 
Sulfuric acid... ---------------- 41,427 41,084 Italy 19,766; Hungary 12,323; Turkey 4,200. 
Talc, steatite, soapstone, and pyrophyllite. 657 = 
Slag, dross, and similar waste not bearing: . 
From iron and steel manufacture 5,530 453 Italy 327; West Germany 78; Austria 48. 
Slag and ash n.e.s. .................-- 8,320 204 All to Italy. 


See footnotes at end of table. 
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Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural 81 
Carbon black and gas carbon: 
Carbon black ggg 6,413 
Gas carbon. nnn 783 
Coal: 
Bituminous call 1,280 
Coal do ucezollos.--e m 66,014 
Brown coal.......-...-.-.......-.- 12,134 
Fil 88 37, 987 
Coke a semicoke. . ..............--.- 112,846 
Petroleum: 
Crude and partly refined 
tho usand 42-gallon barrels.. 1,756 
Refinery products: 
Gasoline (including natural) 
do.... 829 
Kerosine and jet fuels do 192 
Distillate fuel oil. do.... 470 
Residual fuel oil do.... 161 
Lubricants..........-..-- O.. 1 
Other... 0524-5 oco 31 
Total oho oe do.... 1,684 
Mineral tar and other coal, pence or 
gas derived crude chemica 5 4, 42 5 


1970 


288 


596 
208 


2, 296 
62, 140 
35, 628 

129,743 
132,177 


568 


Principal destinations 1970 


All to Guinea. 


Czechoslovakia 545. 
Poland 152; Italy 56. 


Greece 1,850; Austria 386. 

Italy 61 420. 

Aust ria 33, 950. 

Italy 75, 105; Austria 51 „358. 

Switzerland 81, 994; France 12,811; Bulgaria 


Mainly to Austria. 


Austria 447; Netherlands 275; Italy 186. 

United Kingdom 80; West Germany 46; 
East Germany 17. 

Italy 551; Austria 145; West Germany 76. 

Italy 428; Netherlands 213; Austria 190. 


NA. 
Italy 217; Hungary 193. 


r Revised. NA Not available. 
Table 3.—Yugoslavia: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1969 1970 Principal sources, 1970 
METALS 
Aluminum: 
Bauxite and concentrates 
thousand tons 225 258 Australia 230. 
Alis 88 6,040 6,472 Greece 5,330; West Germany 962. 
Metal including alloys: 
Unwrought. ..................- 39,991 68,615 U.S.S.R. 28,934; United States 15,782; 
Switzerland 7 ,019. 
Semimanufactures.............. 9,105 18,458 West Germany 4 711: Austria 4, 338; 
U.S. S. R. 1,995. 
CCC nua e ian 22 12 All from Bulgaria. 
Antimony: 
Ore and concentrate 1,340 1,939 ae A aan 870; West Germany 700; Nether- 
an 
z Metal including alloys, all forms 1,348 16 8 8; Netherlands 4; Italy 2. 
rsenic: 
Üxide. cos A! ³ . ⁰ 8 771 58 Austria 54. 
Metal and alloys, all form 8 7 West Germany 4; Sweden 3. 
Beryllium including alloys, all forms 
kilograms. . 53 507 West Germany 500 
Bismuth including alloys, all forms 13 21 ie enel iae 12: Netherlands 4; United 
in 
Cadmium kilograms. - 21 2,797 U. DA fom 1, 500; Italy 1,000; West Germany 
Chromium: 
Chromite, gross weight. 66,478 68,472 Pipe 5 Iran 8,024; United King- 
om 2, 
Oxide, hydroxide and chromic acid, 
anhydrous_______.-___---_-------- 548 699 West Germany 359; U.S.S.R. 185; Hungary 
83; Poland 70. 
8 M ra including alloys, all forms 18 5 Mainly from United Kingdom. 
obalt: 
Oxide and hydrox idee 20 34 Bel e 13; Switzerland 10; United King- 
om 6. 
Metal including alloys, all forma 55 57 Belgium 43; United Kingdom 12. 
Columbium and tantalum, tantalum in- 
kilograms.. 4,588 472 United States 284; Belgium 106; Austria 36; 


cluding alloys, all forms 


Italy 19; West Germany 14. 
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Table 3.—Yugoslavia: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 
METALS—Continued 
Copper: 
Ore and concentratess 4,216 
Copper sulfate -- 985 
Metal including alloys: 
E61 A 8 1.917 
Unwrought: 
Blister and other unrefined 
unalloyed..............- 10,818 
Refined and alloys.......... 21,585 
Semimanufactures.............. 8,105 
Germanium including alloys, all forms 
kilograms. . 6 
Iron and steel: 
Ore and concentrate 263,590 
CIaD-. o ²»w»wA· —T—W———b——— EE 78,170 
Pig iron including cast iron. ......... 215,483 
Sponge iron, powder and shot 1,486 
erroalloys: 
Ferromanganese...............- 169 
Other. o. ese pae oe 3,303 
Steel, primary forms: 
%%% ͤ ee eee 103 
Blooms, billets, sla bs 142, 928 
Coils for reroll ing 9,451 
Steel semimanufactures: 
Bars, rods, angles, shapes and 
Seis Ee es el 95,387 
Universals, plates and sheets 489,727 
Hoop and stri d 87,407 
Rails and accessories 3, 580 
Jö. ⁵ð v 8 16, 794 
Tubes, pipes and fittings 39, 852 
Castings and forgings, rough..... 873 
MOA sooo cee osha te VU 733 ,620 
Lead: 
Ores and concentrates 2,833 
Oxides s ũ ⁰n Fqpbt . Moca icacp erue 620 
Metal ere alloys: 
Tae ent RR PED PENNE ES 467 
Unswroüght CC 4,617 
Semimanufactur es 249 
Magnesium including alloys, all forms 615 
Manganese: 
Ores and concentrates I E AED 53,783 
ieee... 279 
Metal including alloys, unwrought 153 
Mercur 76-pound flasks.. 1,585 


Molybdenum including alloys, all forms 
kilograms 9,834 


Nickel: 
Matte, speiss, and similar materials 59 
Metal including alloys: 
SOPHIA y.öiꝛ 8 167 
Unwrought and semimanufactures 1,414 


1970 


211.556 
146 , 727 


171,535 
1,342 


568 
3,162 


100,136 
9,474 


219,616 
607,320 
160,150 


3,883 
19,962 


67,302 
858 


1,079,091 
451 

22 

5,595 


740 
896 


48,240 
491 
190 


380 


23,672 


Principal sources, 1970 


All from United Kingdom. 
U.S.S.R. 1,202; Hungary 610. 


United States 1,041; United Kingdom 898. 

United Kingdom 11,298; United States 774. 

United Kingdom 34,711; Bulgaria 3,220. 

West Germany 4,537; United Kingdom 
4,065; Austria 918. 


Japan 3; Unites Kingdom 2; Belgium- 


uxembourg 1 
India 180,655; Sweden 20,346; Sudan 8,148. 
U.S.S.R. 44,007; Switzerland 43, 199; 


Lebanon 39, 781. 

U. S. S. R. 99 516; Czechoslovakia 23, 354; 
East Germany 13, 083. 

Sweden 967; Italy 172. 


Italy 415; United Kingdom 100. 
West Germany 878; Switzerland 633; Aus- 
tria 440; United Kingdom 414. 


U.S. S. R. 55,916; Czechoslovakia 30, 631; 
Romania 6, 807. 
Ponai 7,510; "Czechoslovakia 1,007; U.S.S.R. 
57 


Czechoslovakia 75, 535; 
32, 250; Bulgaria 31, 125. 

Japan 157, 823; West Germany E 236; 
Greece 82, 701; Czechoslovakia 4 8,583. 

Czechoslovakia 93, 015; Japan 16, 486; West 
Germany 13, 064. 

West Germany 1,493; Austria 1,458. 

West Germany 13, 417; Austria 1,879; 
Czechoslovakia 1 851; Italy 1,131. 

Bulgaria 21, 412; West Germany 14,170; 
Hungary 10,945. 

Czechoslovakia 497; West Germany 153; 
Poland 85. 


West Germany 


bn Germany 310; Switzerland 100; Austria 
0. 


All from Libya. 
a dne 2,058; 


Bulgaria 1,662; Italy 
West Germany 488; Netherlands 150; 
Switzerland 100. 


U.S.S.R. 475; Norway 146; Switzerland 106; 
United States 100. 


U.S.S.R. 30,981; Brazil 16,5 
Netherlands 212; United arte 140; Japan 


80. 
an 82; Switzerland 42; United Kingdom 


United Kingdom 150; United States 130; 
Switzerland 100. 


Austria 20,392. 


All from Switzerland. 
Italy 459; West Germany 435; Netherlands 
186; Switzerland 188. 
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Table 3.—Yugoslavia: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 
METALS—Continued 
Platinum group: 
Platinum, all formas troy ounces.. 12, 820 1,207 U. S. S. R. 788; Italy 222; West Germany 197. 
Palladium, all forms. ........ do.... 1 14, 253 26, 146 U.S.S.R. 26,042. 
Rare earth including alloys, all forms 
ilograms. . 143 145 All from West Germany 
Selenium, elemental. ............. do.... 1,860 3,114 West Germany 2,110; Albania 1,000. 
Silver, all forms. . thousand troy ounces 2,256 1,388 West Germany 448; Austria 247. 
TUUM elemental. ........ ograms 200 197 All from West Germany. 
in: 
Oxides__----------------- long tons 16 26 West Germany 24. 
Metal including alloys: 
( AE do ie 805 Switzerland 220; West Germany 85. 
Unwrought.............- 0.... 1,089 1,609 Malaysia 1,174; Indonesia 225; United 
Kingdom 181. 
Semimanufactures do 39 83 West Germany 67; Italy 12. 
Titanium: 
Ore and concentrate 1,771 1,427 United Kingdom 1,244. 
02 MITIS 5,120 5,686 West Germany 8, 870; United Kingdom 906. 
Metal including alloys, all forms 
kilograms.. 4,341 27,784 Italy 24,150; United Kingdom 3,137. 
Tungsten including alloys, all loris do. 15,869 20,281 Net erlands 7,179; Sweden 7 ,091; United 
Kingdom 2 ,906. 
Uranium and thorium: 
Ore and concentrate do -- 200,000 All from India. 
Metal including alloys, all forms 
zi do.... 70 M 
ine: 
Ores and concentrates. .............. 50,681 18,666 Tunisia 4,653; Switzerland 3,437; Italy 2,284; 
West Germany 2,092. 
OXIGGS ;õö;˙d%ê ] ] ꝛ A cessed 59 76 Mainly from West Germany. 
Metal including alloys: 
Scrap and blue powder 1 26 All from Italy. 
Unwrou ght 11,714 18,282 Saimbia 9,901; Bulgaria 2,820; Switzerland 
Semimanufactur es 211 760 West Germany 581; Italy 186. 
Zirconium including alloys, all forms 
od. kilograms.. 2,088 1,109 West Germany 1,108. 
er: 
Ores and concentrates..............- 410 477 United Kingdom 393; Switzerland 70. 
s in residue containing nonferrous 
NORTE 8 81 520 United States 275; Austria 140; Italy 105. 
Oxides, hydroxides and peroxide of 
metals n. e. 286 477 West Germany 178; Norway 67; U.S. S. R. 67. 
Metal including alloy sss r3 14 United States 10; United ingdom 2; Aus- 
ria 
NONMETALS 
Abrasives, natural, n.e.s.: 
Pumice, emery, natural corundum, etc. 557 987 West Germany 800; Denmark 258; Greece 
170; Italy 163. 
rinde and polishing wheels and 
7) MC ATIS 1,322 1.632 Austria 1, 134. 
Asbesto J ⁵⁵¼ẽ 8 26,462 28, 552 uico .R. 17, 849; Botswana 6, 145; Canada 
Barite and wither ite 1,278 518 West Germany 320; Switzerland 148. 
Boron materials: 
Crude, natural bora tes 521 1.731 Turkey 1,000; United States 730. 
Oxide and acid 107 405 U.S. 7 LR. 21 Czechoslovakia 90; West 
Bromine FFC kilograms.. 1,691 6,247 United xd Kingdom 6,092; West Germany 155. 
ment: 
Portland...........- thousand tons 975 1,478 Arab 5.88. R. 271; of Egypt 335; Romania 314: 
Czechoslovakia 201. 
OA. K aeu ER do- 100 165 dualis 119; Turkey 
))) 8 451 929 Prance 321; East 3 265; Switzerland 
Clays and products: 
Crude AIRA 
FCC 42 rahe Sant 20; Austria 16. 
Fire including calcined) ........ 84,758 33,019 a oslovakia et 855; Poland 5,775; West 
rmany 
Fuller's earth, dinas, chamotte... 1,818 4,060 AMA 2 "480: Wei Germany 1,014; France 
n 529 86,163 37,463 Czechoslovakia 19,828; East Germany 7,332; 
Greece 4,784. 
f eni sp Eds 8,192 1,247 Czechoslovakia 57 1; West Germany 4659; 


See footnotes at end of table. 


Netherlands 104. 
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Table 3.—Yugoslavia: 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 
NONMETALS— Continued 
Clays and products—Continued 
Products: 
Refractory (including nonclay 
bricks) )))) 19,083 
Nonrefractor y 96,201 
Diamond, all grades carats.. 72, 725 
Diatomite and other infusorial earths 1,210 
Feldspar...................- kilograms.. 72,000 
Fertilizer materials: 
Crude: 
Phosphatic. ............-.----- 727,359 
PS /((/ÄÄ§öofĩ⅛˙ẽům k c4LEc De SE 7,722 
Manufactured 
Nitrogenou s 329, 882 
Phosphatic: 
homas 8lag..............- 26,500 
Other... 5.22. 2220922225 29,053 
e sos 201, 861 
Other including mixed. ......... 8,400 
Amm oni 46,235 
Fluorspar and eryolite:e zn 5, 639 
Graphite, natural......................- 999 
Gypsum and plaster. ..................- 16,134 
disse kilograms.. 9,751 
117777·;ẽ ⅛˙¾] ]⅛%ʃdJ ⁰m eee ee eee 27 
M . Se pee ene eae ead eo A ne pt 427 
ca: 
Crude including splittings and waste 86 
Worked including agglomerated split- 
tings cee oss ee 77 
Pigments, mineral: 
Natural, erujdlee 
Iron oxides, processed 1,878 
Precious and semiprecious stones except 
diamond.................. kilograms.. r 235 
Pyrite (gross weight) 2,915 
Quartz, piezoelectric.......... kilograms - - 838 
Gd ĩ³˙”n½à½)) ç½ y d a eee 171,043 
Sodium and potassium compounds, n.e.s.: 
Caustic soda_._.......-..-...------ 15,912 


Caustic potash, sodic and potassic 
peroxide s. 2,128 
Stone, sand and gravel: 


Dolomite, chiefly refractory grade.... 5,579 
Gravel and crushed rock. ..........- 14,522 
Limestone except dimension 24,190 
Quartz and quartzite...............- 6,034 
Sand excluding metal bearing 82, 717 
Dimension: 
Crude and partly worked 4,943 
Worked... ede ( 492 
Sulfur: 
Elemental, all form 22 , 782 
Sulfuric aciicc 140 
Tale and related materials________-_._-_- 1,539 
Other nonmetals n.e.s.: 
Cô⁵§ô«ö1ñĩ]ĩ?ð1 99 
Slag, dross, and similar waste, non- 
metal bearing 63,055 


See footnotes at end of table. 


1970 


16,196 
289,949 
138,085 
1,417 
789, 673 
2, 796 

80, 158 


7.850 
304,197 


68,354 
6, 835 
1,788 

19,987 

11,644 


3,225 
720 


165 
466 


145, 445 


17,770 


81,063 
17. 866 

8,626 
20,596 


356 
1,396 


427 
107,731 


Principal sources, 1970 


West Germany 6,189; East Germany 3,564; 
France 2,133. 

Italy 180, 853; Romania 24,836; Hungary 
21,229. 


West Germany 48,950; United Kingdom 
26,900; Switzerland 21 835. 
Austria 1, 188; Italy 144. 


Morocco 324,621; Jordan 208,907; Tunisia 
202,842. 

All from East Germany. 

M yu 28,887; Poland 25,225; Bulgaria 


All from Arab Republic of Egypt. 


East Germany 139,887; U.S.S.R. 116,950; 
West Germany 23,066. 


Hungary 24,587; Austria 16,958; Greece 
11,428. 


East Germany 5,839; Italy 574; West Ger- 
many 240. 

Austria 1,462; West Germany 252. 

Italy 19 ,986. 

Poland 5 ,449; United States 2,495; United 
Kingdom 2 000. 

Austria 3,214. 

Austria 482; Netherlands 197. 


United Kingdom 50; Norway 50; Austria 35. 
Austria 387; Czechoslovakia 24. 


Hungary 50. 
West Germany 1,438; Switzerland 786; 
Netherlands 249. 


NA. 

U.S.S.R. 94,705. 

United Kingdom 815; West Germany 750. 

Poland 90,009; Tunisia 36,252; United Arab 
Republic 18, 330. 


West Germany 12,419; Italy 4,139. 

East Germany 1,988. 

Italy 5,549. 

Hungary 184,596; Austria 22,653. 

Hungary 16,236. 

Hungary 5,902; West Germany 3,342. 

Italy 48,057; Hungary 17,666; West Ger- 
many 7,097. 


Austria 17,518. 
Italy 3,579. 


hue d 10,588; Poland 5,862; Italy 
4,1 


Albania 352. 
Italy 487; India 360; Czechoslovakia 821. 


Austria 381. 
U.S.S.R. 107,155. 


Table 3.—Yugoslavia: 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural............ 8,264 18,705 Romania 15,535; Albania 2,064. 
Carbon black and gas carbon 1,669 2,471 Italy 1,084; West Germany 973. 
Coal, anthracite and bituminous 
thousand tons.. 1,830 1,820 U.S.S.R. 1,116; Czechoslovakia 531. 
Coke and semicoke. .............. do.... 120,928 201 West Germany 67; Italy 47; Poland 32. 
Hydrogen, helium, and rare gases 
kilograms.. 7,874 35,845 Italy 25,097; Austria 9,340. 
Peat including briquets and litter 462 2,346 Poland 1,587. 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels 23,867 33,053 Iraq 14,940; U.S.S.R. 10,921; Iran 7,192. 
Refinery products: 
Gasoline including natural 
do 202 258 United Kingdom 90; Romania 83; Italy 65. 
Kerosine and jet fuel do 39 174 Romania 161. 
Distillate fuel oil. ........ do 1,956 2,876 Romania 1,174; U.S.S.R. 1,106; Italy 514. 
idual fuel oil. do.... 2,524 2,809 U.S.S.R. 1, 803; Romania 807. 

Lubricants. .. .........- do 364 411 Hungary 102: West Germany 83; Romania 

Mineral jelly and wax..... do.... 40 1.040 Italy 819; Albania 285; Czechoslovakia 128. 

Others. ˙ AA do 486 ; 

LOtalecsonteeoscnchcss do.... 5,611 7,568 
Mineral tar and coal, petroleum, or gas 
derived crude chemicals 43,144 48,552 U.S. S. R. 16,011; Italy 14,048; Czechoslo- 


r Revised. NA Not available. 


vakia 5,216. 


COMMODITY REVIEW 


METALS 


Aluminum.—During 1971 Yugoslavia re- 
mained a significant producer and exporter 
of bauxite, and a modest producer of alu- 
minum metal. Annual aluminum production 
during 1968-71 has plateaued at about 
48,000 tons. The major development in the 
aluminum industry in Yugoslavia in 1971 
involved the processing segment of the in- 
dustry. Plants under construction included 
alumina and aluminum producing facilities 
at Titograd, having capacities of 50,000 
of aluminum metal and 200,000 tons of 
alumina per year; two plants at Sibenik 
each having a capacity of 50,000 tons of 
aluminum metal per year; an alumina fa- 
cility at Obrovac, with a capacity of 300,- 
000 tons per year; another alumina plant at 
Mostar capable of producing 200,000 tons 
yearly, and a 50,000-ton-per-year aluminum 
rolling facility at Sevojno. Policy goals are 
to shift the country from an exporter of 
bauxite to a producer and exporter of 
alumina, aluminum metal, and aluminum 
semimanufactured products. All of the 
Yugoslav aluminum projects were in dif- 
ferent stages of construction; the Titograd 
plant started trial production in 1971. 


The Adriatic littoral remained the prin- 
cipal bauxite-producing area followed by 
the bauxite-bearing region of Bosnia and 
Hercegovina. The intensive development of 
mines near Mostar, Vlasenice, Jajce, and 
Bosanska Krupa, together with extensive 
exploration for bauxite in Bosnia and 
Hercegovina continued during 1971. Ap- 
proximately one-third of the country's out- 
put comes from inland regions. 

Copper.—The expansion of Bor-Majdan- 
pek copper mining region and the Bor 
smelter complex was completed in late 
1971. As of December 31, 1971, the capacity 
to produce electrolytic copper at Bor 
reached 100,000 metric tons per year. The 
latest expansion started in 1961 when Bor's 
electrolytic capacity was about 40,000 tons 
of copper per year. The mines at Bor and 
Majdanpek were expanded accordingly and 
their mining and processing capacity was 
elevated to 12 million tons of ore per year. 
In addition three sulfuric acid plants with 
an aggregate capacity of 500,000 tons per 
year of sulfuric acid, based on smelter 
gases, were operational at yearend. Feasi- 
bility studies were prepared which consid- 
ered doubling Bor's electrolytic capacity. 
Large copper reserves were discovered in 
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the vicinity of Bor, at Krivelj. The 600- 
million-ton ore body with an average cop- 
per content of 0.4 percent appears to pro- 
vide a solid raw material base for increased 
output at Bor. In addition the exploration 
for copper ore continued during 1971. A 
copper ore discovery at Kosjerić in Serbia 
was reported. The estimated reserves were 
sct at about 3 million tons with an average 
copper content of 2.5 percent. Studies were 
underway to determine feasibility of copper 
ore production from an ore body at Bačine, 
near Radoviste in Macedonia, containing 
an estimated 100 million tons of 0.5 percent 
copper ore. The activity was partially fi- 
nanced by private funds from the United 
States. 

Iron and Steel.—The slowly implemented 
expansion plans for the iron and steel in- 
dustry showed some results during 1971. 
Significantly, pig iron production at the 
new iron and steel plant near Smederevo 
began and an agglomeration plant at Zen- 
ica was completed. 

During 1971 most of the domestic out- 
put of iron ore came from the Vares and 
Ljubija mines in Bosnia and the Tajmiste 
mine in Macedonia. The output of iron 
ore remained on the same level as in 
1970. Imports of iron ore covered about 
7 percent of total iron ore supply. The 
exploration of large iron ore deposits dis- 
covered in 1969 in the vicinity of Ljubija 
near Omarska continued. Results confirmed 
200 million tons of reserves ranging in 
quality from 50 to 60 percent iron. 

Yugoslavia's largest blast furnace, a 720,- 
000-ton-per-year furnace at the new iron 
and steel plant near Smederevo, was fired 
during September 1971. In addition, a 
natural gas pipeline from Banat, an ag- 
glomeration plant at Smederevo, an asso- 
ciated power plant, and a railroad spur 
were completed. Plans for Smederevo call 
for the construction of an 840,000-ton-per- 
year converter steel unit, a 200,000-ton-per- 
year cold-rolling plant, and an 800,000- 
ton-per-year hot-rolling plant. The latter 
unit is being financed with a loan equiva- 
lent to $100 million from the West German 
firm Tisen.? About 60 percent of the loan 
will be for West German equipment. The 
remainder will be repaid with deliveries 
from the new hot-rolling plant. 

During 1971 the 1-million-ton-per-year 
agglomeration unit of the Zenica iron and 
steel plant in Bosnia was completed and 
began test production. This unit was de- 
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signed by U.S.S.R. engineers. In addition, 
construction of a new converter steel plant 
with two 100-ton vessels and three con- 
tinuous casting lines began in the fall of 
1971. It is expected the new steel converter 
plant will be operational in 1974. Renova- 
tion and expansion of the Sisak Iron and 
Steel Works started during 1971. The steel- 
making capacity is being increased by 100, 
000 tons per year for a new total of 400,000 
tons per year, and a continuous casting 
plant is being installed. The installation of 
a 50,000-ton-per-year seamless pipe mill 
will raise the pipe-making capacity to 
215,000. Data on pipe sizes were not given. 
Plans call for increasing pipe-making ca- 
pacity at Sisak to 245,000 tons by 1975. 

The plans for Boris Kidric" Steel Works 
envisage an increase in capacity from the 
present 180,000 metric tons per year to 
350,000 metric tons by 1975. The expansion 
will include additional Siemens Martin 
furnaces and renovation of existing ones. 
Furthermore, two new electric furnaces 
with an annual capacity of 50,000 tons 
each will be included in the expansion. 
The total expansion costs were put at 
$81.3 million,3 of which $40 million will be 
a credit offered by a Belgian consortium. 
The rest of funding will come from com- 
pany funds, local banks, and the Govern- 
ment of Crna Gora. 

The Store Slovenia Iron and Steel Works 
was expanded during the year by the in- 
stallation of a 30,000-ton-per-year unit to 
produce springs and others specialty items. 
Future expansion is scheduled to raise the 
annual output of special rolled products 
at this plant to 100,000 tons by 1975. With 
assistance from U.S.S.R. experts, prelim- 
inary work on exploring possibilities for 
construction of a new integrated iron and 
steel works near Prijedor in Bosnia started 
in 1971. The new smelter will be based on 
new iron ore reserves recently discovered 
in the general area of Ljubija; however, 
plant capacities have not been announced. 

Lead and Zinc. —The shortage of con- 
centrates, created by the lack of adequate 
lead and zinc mining facilities persisted 
during 1971. Several projects are underway 
in order to reduce the need for importing 
zinc concentrates. The new mine at Besna 
Kobila and the lead and zinc smelter at 


2 Privredni Pregled (Belgrade). June 1, 1971, 


. 9. 

3 Where necessary, values have been converted 
from Yugoslavian Dinars (Din.) to U.S. dollars at 
the rate of Din. 17.5 —US$1.00. 
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Titov Veles reportedly will be completed 
during 1972. 

Nickel.—The development of nickel de- 
posits at Gole$ Mountain near Pristina in 
Serbia and preliminary plans for developing 
nickel deposits in Macedonia continued 
during 1971. Most of the operations at 
Goles Mountain nickel deposits were pro- 
ceeding according to plan, however, the 
beneficiation plant will be completed in 
1972 instead of 1971. Development of the 
Rzanovo nickel deposits in Macedonia were 
in the financial planning stage. The new 
organization, FENI, was negotiating with 
several foreign financial sources including a 
French banking consortium. Results of ne- 
gotiations have not been reported. 

Other Metals.—Yugoslavia produced small 
quantities of a variety of other metals dur- 
ing 1971. Antimony was produced at 
Zajaca in Serbia and chromite was pro- 
duced in Raduša and other locations in 
Macedonia. Bismuth, cadmium, and silver 
are produced as byproducts of the Trepča 
lead and zinc plant in Serbia. The Bor 
copper complex yields byproduct gold and 
silver. Byproduct cadmium is also produced 
at the Zorka zinc facility in Sabac, Serbia. 

Except for mercury which is produced at 
Idrija in Slovenia, Yugoslavia's produc- 
tion of these other metals is of little world 
significance. Most of their production trends 
followed the trends of other minerals com- 
modities. The output of antimony and 
chromite continued their downtrend, of re- 
cent years, whereas byproduct production 
trends reflect that of the primary product. 


NONMETALS 


Cement.—Expansion and modernization 
of Yugoslavia's cement industry continued 
during 1971. The policy goals were to build 
new cement producing facilities so that 
imports may be eventually eliminated; 
however, because of increasing demand, im- 
ports of cement will continue during 1972. 
The larger domestic output in 1971 re- 
sulted from the following plants reaching 
production capacity levels: Boe¢in in Ser- 
bia; Usje near Skopje in Macedonia; Gor- 
azde in Bosnia; and Trbovlje in Slovenia. 

Cement shortages necessitated imports of 
1.4 million tons of cement in 1971. The 
country has ample reserves of raw materials 
for cement production. Access to the Kos- 
jerié area, which is rich in calcareous hy- 
draulic materials, will be enhanced by the 
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completion of the Belgrade-Bor railroad 
now under construction. To eliminate im- 
ports and reenter the export market the 
authorities decided to start construction of 
several new cement plants. Construction of 
a 400,000-ton-per-year cement plant began 
near Kosjerié in Serbia. The plant can be 
expanded by an additional 400,000 tons per 
year. In addition, cement plants at Kakanj 
and Lukavac in Bosnia; Podsused near 
Zagreb; Ostruznica and Popovat in Serbia, 
with an aggregate capacity of 2.5 million 
tons of cement per year, were in different 
stages of planning or construction during 
1971. 

Fertilizer Materials.—FExploration of phos- 
phate deposits at Lisina near Bosiljgrad 
continued at a slow pace during 1971. Re- 
sults so far confirm that the Lisina de- 
posits contain about 40 million tons of 
indicated ore with an average PO, content 
of 12 percent. The deposits reportedly are 
unique in the country. The Prahovo Fer- 
tilizer Plant near Prahovo in Serbia, part 
of the Bor copper complex, was financing 
part of the exploration costs. 

Lime.—The capacity of the Kicevo lime 
production and processing facilities in 
Macedonia has been 
tons per year by the expansion of nearby 
quarries and modernization of the lime hy- 
dration plant. 

Magnesite.—A new  54,000-ton-per-year 
magnesite sinter plant was under construc- 
tion at yearend near Kosovska Kamenica. 
Investments in the plant are expected to 
reach $2 million. Completion date was set 
for the end of 1973. All plant production 
will be delivered to the Magnohrom re- 
fractory plant near Kraljevo. 

Salt.—The salt output of the Tuzla salt 
basin in Bosnia is slowly shifting from 
brine to rock salt production. The brine 
wells started to dry up in the basin re- 
cently. The present yearly output of rock 
salt of 90,000 tons is planned to increase to 
700,000 tons per year. 


MINERAL FUELS 


During 1971 coal remained the country’s 
principal source of energy. However, crude 
oil and natural gas increased their com- 
bined share of total energy input to about 
38 percent, the largest since World War II. 

Most of Yugoslavia’s coal production, 
which increased by 8.7 percent over 1969, 
consisted of low-rank coals. Consequently 


increased to 90,000 - 
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significant quantities of anthracite, coking 
coals and coke were imported to meet the 
demand. In 1971 domestic crude oil output 
higher by 3.7 percent than in 1970, sup- 
plied about 34.5 percent of the country's 
refinery throughput of 8.5 million metric 
tons. Substantial imports of liquid fuels, 
mostly crude oil, were necessary, as the 
domestic economy continue to expand. 

The use of natural gas as both an 
energy source and a raw material for petro- 
chemicals increased. However, wider use of 
natural gas for heating purposes was ham- 
pered by lack of a national gas pipeline 
grid. Although several electric power plants 
started production. during 1971, power 
shortages continued to be a serious prob- 
lem for the country's major industrial con- 
sumers of electricity. During the winter, 
shortages of fuels persisted in large cities 
indicating weaknesses in the distribution 
system of the country. 

Coal.—Financial and labor problems 
made 1971 a difficult year for the coal in- 
dustry. However, the production increases 
in the second half of the year minimized 
the adverse effects of these problems. 

Most of the activities in the coal indus- 
try were centered around the following 
large coal basins: Kolubara, Kosovo, Alek- 
sinac, and Kostolac in Serbia, and the 
Banoviti-Kreka and Central Bosnian Mines 
in Bosnia and Hercegovina. In these basins 
efforts were directed primarily toward 
streamlining mine production and improv- 
ing or expanding operations at associated 
powerplants and gas plants, the major 
users of domestic coals. 

In the Kolubara lignite basin, located 
about 30 miles west of Belgrade, prepara- 
tions for opening a new opencast lignite 
mine named “Tamnava” were underway 
during 1971. The new mine will produce 
24 million tons per year from about 700 
million tons of recoverable reserves. The 
new mine located near the villages of 
Skobalj, Brgule, Radljevo, and Mali Borak 
will employ about 1,200 workers when 
fully operational in the beginning of 1978. 
The total investments in the new mine are 
reportedly equivalent to $80 million. The 
principal consumers of Tamnava lignite 
wil be nearby thermal powerplants, the 
existing Obrenovac plant and the planned 
200-megawatt plant at Crljeni.* 

The Central Bosnian Mines had prob- 
lems in supplying its consumers with ade- 
quate quantities of coal because of labor 
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shortages. At the same time shortages of 
railroad cars made the financia] situation of 
mines more difficult. 

The brown coal mine “Soko” at Citluk 
near Soko Banja was temporarily closed 
because of a fire in the summer of 1971. 
About 380 miners will be jobless until the 
mine is reopened, scheduled for early 1972. 

Reportedly, "large" brown coal reserves 
were discovered along the Belgrade-Ni$ 
highway near the Aleksinac mines. No de- 
tails on quantities were disclosed. 

The coke demand in Yugoslavia will in- 
crease with new iron and steel producing 
facilities going on stream in the early 
seventies. Domestic coke production, how- 
ever, will fall short of demand until 1974 
or 1975 when new plants will be completed. 
Until then demand will be met with im- 
ports. 

Petroleum and Gas.—During 1971 petro- 
leum industry developments were high- 
lighted by offshore Adriatic exploratory 
drilling, development drilling in Slavonia, 
new discoveries (mostly gas) in northern 
Serbia, and development of an oilfield near 
the Hungarian border. Although produc- 
tion of crude oil and natural gas increased 
when compared with output in 1970, no 
major new fields were put into production. 
Increases were accomplished by the further 
development of existing fields. Industrija 
Nafte (INA) headquartered in Zagred, and 
Naftagas in Novi Sad, remained the most 
important producers and processors of 
crude oil in the country. 

Exploration and Development.—INA, 
through its exploration and production 
division, Naftaplin, was the larger pro- 
ducer of crude oil accounting for about 
70 percent of the total. Offshore drilling 
by Naftaplin in the vicinity of Dugi Otok 
Island in the Adriatic Sea was terminated 
during the Spring of 1971. Two dry holes 
were drilled with No. 3 reaching a total 
depth of 4,218 meters and well No. 4 was 
plugged back as dry at depth of 3,120 
meters. 

The drilling was performed by the 
French firm Société des Forages en Mer 
"Neptun" with its rig "Neptun" 2. Re- 
portedly, the findings were promising, how- 
ever, before deciding on further offshore 
drilling Naftaplin planned to thoroughly 
analyze data obtained from the four dry 
wells drilled during 1970-71. 


Fe Pregled (Belgrade). May 4, 1971, 
p. 4. 
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The development of Benièanci oilfield 
in Croatia by Naftaplin continued during 
1971 and production is expected to start 
in 1972. About 22 wells were drilled and 
a pipeline to Slavonski Brod was near com- 
pletion at yearend. The planned produc- 
tion for 1972 was reported at 300,000 tons. 

Naftaplin announced a new oil discovery 
in the vicinity of the Lipovljani oilfield 
near Novska in Croatia. Except for a 
potential production of 300,000 tons per 
year of crude oil from the new field, no 
other information was disclosed. Existing 
facilities at the nearby Lipovljani field 
will be used for handling and storing crude 
oil. A new well was drilled in the vicinity 
of Tuzla, but no results of drilling have 
been published. 

With an output of 2,142,000 tons in 
1971, Naftaplin continued to be the leading 
producer of crude oil in the country. Al- 
though the 1971 output was higher by 
about 4.1 percent compared with results 
in 1970, Naftaplin failed by 58,000 tons 
to fulfill its 1971 production plan. Zutica 
oilfield, located about 30 miles east of 
Zagreb in the Sava River Basin, remained 
the country's largest producing field with 
an output of 675,000 tons. The next largest 
fields in 1971 were Struzec and Sandrovac 
which produced 475,000 and 340,000 tons, 
respectively. In 1971 INA obtained a $7.3 
million loan from U.S. banks to purchase 
oilfield equipment in the United States. 


Naftagas, the country's only other crude 
oil producer, accounted for 30 percent of 
the total output in 1971. During the year 
Naftagas discovered accumulations of hydro- 
carbons (mostly gas) near Centavir, Dolovo 
in the Banat area, Bačka Topola, and 
Prigrevica near Bačka Palanka in Bačka. 
Development of an oilfield near the town 
of Kelebija close to the Hungarian border 
continued and the field is expected to go 
into production in 1972 at a rate of 50,000 
tons per year. Most of the Naftagas's pro- 
duction comes from fields near Kikinda, 
and Mokrin, in Bačka, and Velebit in the 
Banat area. 


Refining—No major events were re- 
ported in the refining industry of Yugo- 
slavia. The country's six refineries have a 
total annual capacity of 12.8 million tons 
and operated at 68 percent of installed 
capacity during 1971. The following tabula- 
tion shows capacity of each refinery in 
million metric tons per year: 
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Capacity, 
Operating million tons 
company Location per year 
Industrija Nafte.. Lendava......... 0. 
8 Rijeka..........- 4.5 
55 Sisak...........- 8.6 
HENA........-- Bosanski Brod. ... 2.5 
Naftagas......... Novi Sad 1.4 
989 Pancev oo .6 
Total EE" — Á€ 12.8 


Except for Lendava, all petroleum re- 
fineries had expanded and/or were adding 
new facilities during 1971. At the Rijeka 
refinery the atmospheric distillation capac- 
ity was increased by 2 million tons per year 
and a new isomerisation plant was under 
construction. A new lube plant and a 
catalytic hydrotreater (Unifining) were 
built at Sisak. In addition facilities for 
processing an additional 2 million tons of 
crude per year were under construction at 
yearend. At the Bosanski Brod plant (near 
Modrica) new dewaxing and lubricant 
blending facilities were under construction. 
At the Pančevo refinery, an additional 1.5- 
million-ton-per-year atmospheric distillation 
unit was under construction and at Novi 
Sad a vacuum distillation unit, a lube 
plant, and an asphalt plant were built. 

At yearend INA was building a lube 
plant at the existing lubricant blending 
plant located at Zitnjak in Zagreb. The 
plant will have a capacity of 12,000 tons 
of lubricants per year when completed in 
1972. Two new refineries are being consid- 
ered, one at Koper in Slovenia and the 
other at Skoplje in Macedonia. A feasibility 
study was underway. A new petrochemical 
plant is under construction at the Rijeka 
refinery. When completed in 1974, the an- 
nual capacity will include 300,000 tons of 
ethylene, 200,000 tons of vinyl chloride, 
25,000 tons of plasticizers, 100,000 tons of 
cumene, and 150,000 tons of polyethylene. 
Engineering plans are being prepared for 
a petrochemical complex at Pančevo as 
part of Hemiska Industrija organization. 
The annual capacity of this plant, when 
completed in 1974 includes 200,000 tons of 
ethylene, 88,000 tons of propylene, 110,000 
tons of gasoline, and 100,000 tons of vinyl 
chloride. 

Pipelines.—The major pipeline develop- 
ment in Yugoslavia during 1971 centered 
around the continuing controversy on con- 
struction plans for two pipelines from the 
Adriatic coast to inland refineries. One is 
planned by INA and involves a line from 
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Bakar, near Rijeka, to Belgrade, via Sisak 
and Bosanski Brod. The other planned 
by Energoinvest of Sarajevo envisages a 
line from Naum, near Ploée to Bosanski 
Brod. Both lines have planned extensions 
into other East European countries. Ac- 
cording to Yugoslav sources, there is need 
for no more than one line. Although INA 
announced that its line was under con- 
struction, nothing has been reported on the 
progress of either line. In addition another 
trunk pipeline was in the making. The new 
refinery planned for Skopje in Macedonia 
reportedly will be connected by a crude oil 
pipeline with the port at Saloniki. Nafta- 
gas is building a 20-inch natural gas pipe- 
line from its fields in Bačka and Banat to 


913 


Belgrade. It is expected that by 1976 the 
line will be extended to Nis and to Loz- 
nica, by that time the spur to Hungarian 
border should be completed and imports 
of Hungarian gas could start. 

To meet the increasing demand for 
natural gas and liquefied petroleum gases 
a natural gas processing plant was built 
in 1971 by Naftagas at Mokrin in Serbia. 
Reportedly, its input capacity is about 1 
billion cubic meters per year. The large 
lignite gasification plant located near Obi- 
lié in Kosovo, Serbia, and commissioned in 
1970 was on trial production throughout 
1971. Mechanical difficulties at the plant 
hampered regular pipeline deliveries of 
gas to consumers in Skopje. 
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The Mineral Industry of Zaire 


(Formerly the Democratic Republic of 
the Congo (Kinshasa) 


By Harold J. Schroeder 


On October 27, 1971, the Democratic Re- 
public of the Congo (Kinshasa) changed its 
name to the Republic of Zaire. Other name 
changes included the following: The Congo 
River became the Zaire River; Katanga 
Province became Shaba Province; Orientale 
Province became Haut-Zaire Province; and 
Kongo-Central Province became Bas-Zaire 
Province. Kinshasa remains the name of the 
capital city. 

Production of minerals remained an im- 
portant part of the Zaire economy, provid- 
ing approximately 80 percent, by value, of 
the nation's exports and 45 percent of 
government revenues. Copper, cobalt, zinc, 
and associated metals produced in Shaba 


dominated the mineral output, account- 
ing for about 87 percent of the value of 
1970 exports of mineral products. Most 
of the remaining mineral exports were 
diamond, tin, and manganese. Zaire con- 
tinued to be the largest producer of cobalt 
and industrial diamond in the world and 
was the fifth ranked country in the pro- 
duction of copper. Developments were in 
progress to substantially expand produc- 
tive capability for copper and associated 
metals in Shaba Province. The Government 
was also making'a determined effort to 
encourage output in other mineral produc- 
ing sectors. 


PRODUCTION AND TRADE 


Production of copper continued an up- 
ward trend, increasing 5.5 percent to a 
record 407,000 tons. Other important min- 
eral commodities with increases were cobalt 
(8.6 percent); zinc (14.2 percent); gold (1.1 
percent); silver (5.3 percent); and man. 
ganese (11.5 percent). Output of diamond 


and smelter tin decreased 2.7 and 3.2 per- 
cent, respectively. Details of mineral pro- 
duction are shown in table 1 and available 
trade data in tables 2 and 3. 


1 Physical 
Metals. 


scientist, Division of Nonferrous 
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Table 1.—Zaire: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 1971 » 
METALS 
Bery um; beryl concentrate, gross weight r145 130 76 
mium smelter producetiboinnmnuniununnnss 222.222.2.2 ee r 300 817 260 
Cobalt: 
Mine output, metal content... ...... 22: 22. LL l2 LL LLL LLL 22222222. 10,596 18,958 13,426 
Refinery production. nnn .d 10,596 13,374 14,518 
Columbium-tantalum concentrate... ._.....-----.----.--- ~~~ r 174 146 114 
Copper: i 
Mine output, metal content... 2.2.2. 2-2 Lll c LLL LL LLL lll ll... 856,906 385,679 407, 000 
Blister and leach eathodeꝝaꝛnssssů—ꝛůn : ̃ t 863,758 385, 543 408 , 426 
Hefined. cc ours cece eee ³V ( 8 182,291 189,600 200 , 000 
Germanium, content of concentratee s kilograms... 11,825 21,205 
Gold. uu. so ⁵ꝛ˙—'Üĩ?w ete oe ees ee seen troy ounces... 175,804 177,128 179,079 
Manganese ore and concentrate, gross weight. 811,429 346, 950 387, 000 
Rare-earth metals, monazite concentrate, gross weighgt 178 143 
T ER A tat al ah nee 8 thousand troy ounces. . 1,896 1,709 1,800 
in: 
Mine output, metal content long tons 6,542 6,345 e 6,400 
Smelter, r itt!ff ⅛⁊— ⁰⁰ mac M He neS do.... 1,851 1,374 e 1,330 
2m mine output, metal content... ...... . cL LL LL LLL LL LLL L ll. r 65 be om 
inc; 
Mine output, metal content__.-.....--.-------------------------- 94,558 105, 082 120, 000 
Metál; i ⁵ðᷣA ⁰ ⁰ sume. 63, 732 63, 750 63,600 
NONMETALS 
Cement, hydraulic... 2 22222222 eee thousand tons 822 855 e 860 
Diamond: 
Gen. oe eee te ee eee eee tee thousand carats.. 71,802 1,649 e 1,700 
Ill a es y do.... 111,621 12,438 e 12, 000 
rr ͤĩÜ¹ĩ¹bwi «]²u ¼ : ... Eie do.... 13, 428 14, 087 e 18,700 
, MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous... -2-20a thousand tons 66 102 114 
Petroleum refinery products: | | 
1 ⁰ T ee ebhsPadéczs thousand 42-gallon barrels. . 884 1,022 925 
Kerosine and jet fuel... 2222222222222 LLL ll cL Lll ll.. do 573 572 53 
Distillate e...... mm een do.... 1,180 1,332 1,285 
Residual fuel e iiůIddgd◻dln do- 1,898 : 1,970 
EPP a eee ee x 8 do 9 17 
Refinery fuel and losses do- 354 266 264 
z d ID sr utc ee do 4,898 4,959 4,964 


e Estimate. » Preliminary. t Revised. 
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Table 2.—Zaire; Apparent exports of mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 
METALS 
Aluminum scrap FFCFFCFC RUNI NERIS E 50 uL 
Copper: 
Ore and concentrate am 1,261 All to Belgium-Luxembourg. 
% es ordeo dei 460 75 Italy 50; France 25. 
Metal: 
SOAP. 2 sees Sloe steele 899 491 ee Germany 265; Belgium-Luxembourg 
Unwrought: 
Unrefined................. 2,444 6,757 France 6,537; Italy 220. 
Refined... ...............- 19,004 87,687 Italy 42,441; France 29,085; United King- 
dom 4,560. "M 
Unspecified (unrefined and/or 
refined 245,725 277,822 i 264,122; Japan 
Semimanufactures ces 75 All to Italy. 
Iron and steel serap 3 5, 146 5,573 Italy 3,799; Spain 1, 774. 
Manganese ore, gross weight |... 274,977 231,595 Belgium-Luxembourg 188,547; West Ger- 
15 many 47,442; United States 30, 634. 
in: 
Ore and concentrate, gross weight 
long tons 7,285 7,476 Belgium-Luxembourg 4, 529; Netherlands 
1,829; Spain 1, 118. 
Metal, unwrou ght do 1.777 1.371 All to Belgium- Luxembourg. 
Tungsten ore and concentrate, gross weight 117 164 f 78; France 33; West 
ermany 33. 
Uranium and thorium ores 
$i value, thousands $142 $99 All to France. 
ne: 
e ane concentrate 72, 679 37,303 All to Belgium- Luxembourg. 
etal: 
Unwrought. ..................- 57,440 84,629 Belgium-Luxembourg 12,591; West Ger- 
many 8,501; Italy 4,997. 
Worked___.__-_________.._._--- "- 25 All to Italy. 
Other: 


Ores and concentrates n.e.s. 
value, thousands.. $1,286 $2,597 Belgium- Luxembourg 11,750; United 
States $803. 
Metallurgical residues containing re- 
coverable metals 122 1,006 West Germany 547; Belgium-Luxembourg 


359; Netherlands 100. 
Metals, nonferrous, n.e.s. unwrought 
and semimanufactures ? 14,953 17,261 Belgium-Luxembourg 13,137; Japan 8,544; 
est Germany 365. 


NONMETALS 
Diamond: 
Gem value, thousands. $438,966 e 
Industrialllll do.... $1,462 $1,172 Italy $888; United States $266. 
Fertilizer manufactured, potassic. ............. Es 23,160 All to United States. 


MINERAL FUELS AND RELATED MATERIALS 


Petroleum refinery products: 
Distillate fuel oil 
thousand 42-gallon barrels. . 150 P 
Residual fuel oil unc 40:2. 718 228 All to United Kingdom. 


1 Compiled from import data of Australia, Austria, Belgium-Luxembourg, Canada, Denmark, Finland, 
France, West Germany, Greece, Iceland, Ireland, Italy, Japan, the Netherlands, New Zealand, Norway, 
Portugal, Spain, Sweden, Switzerland, Turkey, the United States, and Yugoslavia. s 

2 Partial figure; quantity listed valued at $60,101,000; an additional unspecified quantity was reported in 
sources, which gave a value of $9,948,000 for the unreported quantity; by far the larger part of this total value 
for unspecified quantities was credited to the United States, 


Source: Statistical Office of the United Nations. 1969 Supplement to the World Trade Annual. V. 3 (Africa), 
Walker and Company, New York, 1971, pp. 462-464; 1970 Supplement to the World Trade Annual. V. 3 
(Africa), Walker and Company, New York, 1972, pp. 209-211. 
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Apparent imports of mineral commodities 1 


(Metric tons unless otherwise specified) 
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Table 3.—Zaire: 
Commodity 
METALS 


Aluminum metal and alloys, all forms 
Copper metal and alloys, all forms 
Iron and steel: 
Pig iron and ferroalloys. ...........- 
Primary form 


Semimanufactures: 
Bars, rods, angles, shapes, and 
sections 
Universals, plates, and sheets 
Hoop and stri dd 


Rails and accessories 


Tubes, pipes, and fitting 
Castings, rou ggg 


C/CôÜ;ĩè¹e 8 

Lead metal and alloys, all forms 
Silver, erude and partly worked 

value, thousands 


Tin metal and alloys, all forms. long tons 
Titanium oxide 
Zinc metal and alloys, all forms 
Other metals and alloys n.e.s., all forms 


NONMETALS 


Clay specter: 
onrefractory...........-..--...--- 


Diatomaceous earth... ..........-....- 
Fertilizer materials manufactured: 
Nitrogenouns s 


Slag and other nonmetal bearing metal- 
lurgical residues 


MINERAL FUELS AND RELATED MATERIALS 
Coal, coke and briquets. ................ 


Petroleum: 
Crude. thousand 42-gallon barrels. . 


Refinery products: 


Kerosine and jet fuel. do 
Distillate fuel oll. do 
Lubricants. |... .........- O:ccc 
Other do 

tell... do 


1969 


83,268 
38,475 
1.617 
9,293 
1,624 
7,418 
732 


151 


1970 


1,067 
328 


412 
574 


57,014 
53, 260 
2.949 
7,891 
2,202 
13,072 
759 


137,147 
166 


$174 


261 


144 


Principal sources, 1970 


Belgium-Luxembourg 574; Norway 266. 
Belgium-Luxembourg 223; Yugoslavia 100. 


All from West Germany. 
Italy 410; i Lur amnboiii 164. 


Belgium-Luxembourg 49,520; Japan 3,545; 
France 2,333. 

Belgium-Luxembourg 28,462; 
12,332; Austria 5,305. 

Belgium-Luxembourg 1,363; West Ger- 
many 1, 082; France 504. 

Belgium- Luxembourg 4,084; France 3,005; 
United Kingdom 561. 

Belgium-Luxembourg 1,998; West Ger- 
many 204. 

Bel eae 4,290; Japan 3,822; 

nce 1,171. 
E A 241; Belgium-Luxembourg 2989; 
nited States 230. 


Japan 


All from Belgium-Luxembourg. 
»» 3107: Switzerland 


All Tom Belgium-Luxembourg. 
o. 
Do. 


All from Canada. 
All from France. 
Denmark 7,700; 


,010. 


Belgium-Luxembourg 


uu ee 2,070; Belgium-Luxembourg $871; 

est Germany 884. 

Belgium-Luxembourg 994; Austria 367; 
est Germany 139. 

All from United States. 


France 3,642; Belgium-Luxembourg 3,100; 
West Germany 1,885. 


Belgium-Luxembourg 2,532; Italy 708; 
West Germany 578. 

All from France. 

All from Belgium-Luxembourg. 


Belgium-Luxembourg 27,273; 
States 2,766; France 2,045. 


All from United Kingdom. 


United 


All from Netherlands. 
Belgium-Luxembourg 35; United King- 


dom 1. 
Spain 70; Netherlands 15; Belgium- 
Luxembourg 9. 


1 Compiled from export data of Australia, Austria, Belgium-Luxembourg, Canada, Denmark, Finland, 


France, West Germany, 
tugal, Spain, Sweden, 


Greece, Iceland, Ireland, Italy, Japan, the Netherlands, New Zealand, Norway, Por- 
witzerland, Turkey, the United Kingdom, the United States, and Yugoslavia. 


Source: Statistical Office of the United Nations. 1969 Supplement to the World Trade Annual. V. 3 N 
Walker and Company, New York, 1971, pp. 465-478; 1970 Supplement to the World Trade Annual. V. 
(Africa), Walker and Company, New York, 1972, pp. 212-229. 
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COMMODITY REVIEW 


METALS 


Cobalt, Copper, Zinc, and Associated 
Metals.—All of the copper, cobalt, and zinc 
production was from mines in Shaba oper- 
ated by the nationalized company, La 
Générale des Carriéres et des Mines du 
Zaire (Gécamines), formerly La Générale 
Congolaise des Mines (GÉCOMINES). The 
structure of the Gécamines complex in- 
cludes the open pit mines of Musoshi, 
Kamoto, and Ruwe, and the underground 
mine at Kamoto in the western group; the 
M'Sesa and Karanda open pit mines and 
the Kambove-West underground mine in 
the central group; and the Kipushi under- 
ground mine in the southern group. There 
are associated concentrators at the mine 
groupings and metallurgical plants at Lu- 
bumbashi, Shituru, and Karanda. Cobalt 
production derives principal from the 
western group of mines and zinc with 
associated cadmium and germanium output 
from the Kipushi mine. Byproduct gold 
and silver are recovered during metallurgi- 
cal processing of the concentrates. 

Gécamines is in the midst of a 5-year 
development program designed to pro- 
gressively increase copper production to 
460,000 tons in 1976, to 560,000 tons in 
1978, and to 600,000 tons in 1980. The pro- 
gram calls for investing $100 million, two- 
thirds to be financed by the company and 
one-third to come from abroad, mainly by 
the Export-Import Bank and the European 
Investment Bank. 

Société de Dévelopement Industrial et 
Miniere du Zaire (Sodimiza), formerly 
SODIMICO, a joint Zaire-Japanese consor- 
tium, was developing mines at Mososhi and 
Tshinsenda in Shaba Province and had 
plans for a third mine. Ore reserves are 
estimated to be 100 million tons of 3.5 per- 
cent copper at Musoshi and 35 million tons 
of 5.5 percent copper at Tshinsenda. 

Shafts and underground development at 
Musoshi will reach the stage where initial 
output is anticipated in July 1972, with 
the rated annual capacity of 50,000 tons to 
be attained in October. Plans call for an 
increase to 60,000 tons per year at Musoshi 
and initiation of output at the same rate 
at Tshinsenda during 1976. At that time 
Sodimiza, according to its agreement with 
the Zaire Government, will study the feasi- 
bility of building refining facilities. 


Société Minière de Tenuke-Fungurume 
(SMTF), formerly SOCOTEF and Société 
Internationale des Mines du Zaire (SIMZ), 
formerly SIMICO were created in 1970 by 
signature of a convention between the 
Zaire Government and an international 
consortium of five companies. Ownership 
of SMTF and SIMZ is as follows: The Zaire 
Government (20 percent); Amoco Minerals 
Co. (28 percent); Charter Consolidated Ltd., 
of London, (28 percent); Mitsui & Co. Ltd. 
(14 percent); Omnimines, which recently 
replaced Bureau de Recherches Géologiques 
et Miniéres (BRGM), of Paris, (7 percent); 
and Leon Tempelsman & Son, Inc., of 
New York, (3 percent). 

SMTF was conducting extensive explora- 
tion in the Tenke-Fungurume district of 
Shaba. Results have been quite favorable, 
with the discovery of substantial reserves 
of copper-cobalt ore. Plans are to construct 
a mining-milling-refining complex with the 
related infrastructure costing approximately 
$300 million for production in late 1976 at 
an annual rate of 150,000 tons of copper. 
SIMZ had exploration concessions in five 
zones totaling 30,700 square kilometers. 
One-half of this area was recently returned 
to the Zaire Government and in accord- 
ance with the convention, two-thirds of the 
remaining area must be returned in Sep- 
tember 1973. Exploration rights on the 
final 5,000 square kilometers expires after 
5 years, but is renewable. 

All of the copper expansion plans in 
Shaba are contingent on the availability 
of electrical power. A shortage seems likely 
in 1976 unless additional power can be 
brought to Shaba from the second stage of 
the Inga dam and power station on the 
lower Zaire River. Feasibility studies are 
being made to determine whether a power 
transmission line from Bas Zaire to Shaba 
can be built. 

Falconbridge Nickel Co. of Canada was 
investigating the feasibility of mining two 
copper deposits in eastern Shaba near the 
town of Pweto. These deposits are con- 
trolled by Enterprises Miniéres Zairoises 
(EMZ). 

Columbium-Tantalum, Gold, Tin, and 
Tungsten.—Syndicat Minière de lEtain 
(SYMETAIN) is Zaire's largest producer 
of tin and a major producer of tungsten. 
There are two major production areas, 
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Kalima and Punia, both in the Maniema 
district of Kivu. Tin production consisted 
of 3,200 tons of cassiterite concentrate con- 
taining about 75 percent tin. The concen- 
trate is obtained by crushing, screening, 
and washing the ore which yields about 
2 kilograms of product per ton of material 
treated. 

Cobelmin-Zaire, a subsidiary of Com- 
pagnie Belge d'Enterprises Miniéres, oper- 
ates concessions owned by Compagnie 
Miniére des Grands Lacs (MGL), Kinore- 
tain, Kindamines, Minerga, and Miluba. 
Cobelmin’s production from mines in Kivu 
Province included 1,278 kilograms of gold, 
2,234 tons of tin concentrate, and quanti- 
ties of columbium-tantalum and tungsten 
concentrates. 

Philips Brothers Sobaki (Phibraki) oper- 
ated properties at Kabili, Kivu Province, 
and produced 93 tons of concentrate from 
a mixed  cassiterite-columbium-tantalum 
ore. Société Miniére Union Carbide-Somi- 
kubi (SOMUCAR) completed construction 
of a plant in 1970 for treatment of a 
columbium-tantalum ore (pyrochlore) at 
Bingo in Kivu Province. However, technical 
difficulties, high transportation cost, and 
a low market price caused abandonment 
of the project. Somikubi, owned by Kivu- 
mines and MGL, produced 99 tons of tin 
concentrate. 

In Shaba Province, Zaire-Etain, owned 
equally by the Government and Compagnie 
Géologique et Miniére des Ingénieurs et 
Industriels Belges (GÉOMINES), produced 
1,393 tons of tin and 65 tons of byproduct 
columbium-tantalum. The ore is mined 
from four open pits near Manono, concen- 
trated, and then converted to metal in 
Zaire's only tin smelter. 


Manganese.—Société Minière de Kisenge 
(SMK), a Zaire company owned wholly by 
Société Générale de Belgique, was the only 
producer of manganese. Under the terms 
of SMK’s charter with the Zaire Govern- 
ment, the Government holds 50 percent of 
the voting rights and receives 60 percent 
of the profits. The company operated two 
open pit mines at Kisenge near the Angola 
border. Most of the ore, which averages 47 
percent manganese, is upgraded for ship- 
ment to 50 percent manganese by simple 
crushing and washing. However, about one- 
fourth of the crushed ore in the form of 
fines is shipped without washing. Operation 
of the existing concentrator, which would 
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permit mining lower grade ore with subse- 
quent concentration to a 90 percent man- 
ganese product, is considered to be un- 
economic. 


NONMETALS 


Cement.—Ciments et Materiaux de Con- 
struction du Shaba (Cimshaba) began a 
modernization and expansion program at 
their Labudi, Shaba Province, cement plant. 
The project will cost more than $2 million 
and will include improved coal processing 
facilities and a change from wet to dry 
processing. Annual production capacity will 
increase from the original 90,000 tons to 
120,000 in 1971 and 150,000 in 1973. 


Société des Ciments du Congo (CICO) 
has been operating at maximum capacity of 
322,000 tons per year. The estimates are 
that demand exceeds output by 100,000 
tons per year. CICO has obtained a $2.25 
million loan from the European Develop- 
ment Fund for an expansion program to 
increase capacity to 600,000 tons, scheduled 
for completion in 1972. 

A German firm, Klochner-Industrie-An- 
lagen, started construction of a cement 
plant in Bas-Zaire Province. A final capacity 
of 1.5 million tons per year is anticipated 
for 1976. 

Diamond.—Production of diamond de- 
clined 2.7 percent to 13.7 million carats. 
Most of the output was as industrial dia- 
mond in Lubilash by Société Miniére de 
Bakwanga (MIBA). Diamond of gem stone 
quality was obtained from alluvial deposits 
in the Kasai field. 


MINERAL FUELS 


Coal.—La Société des Charbonnages de la 
Luena operates a colliery about 45 miles 
northwest of Lubudi in southwest Shaba. 
Since Luena coal is soft and not satisfactory 
for coking, the colliery operates at only a 
fraction of its capacity even though Zaire 
imports coal from the Wankie mines in 
Southern Rhodesia. Production in 1971 in- 
creased 12 percent to 114,000 tons, well 
below peak production of 456,000 tons in 
1955. Coal from Luena is sold to the KDL 
Railroad, Gécamines, and Cimshaba. 

Petroleum.—Société Zaire-Italienne de 
Raffinage operates an oil refinery at Kinlao 
near the mouth of the Zaire River. The 
plant processed 678,500 tons of imported 
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crude oil to produce motor gasoline, jet 
fuel, distillate fuel oil, and residual fuel 
oil. 

In late 1970, Société du Littoral Congo- 
lais (SOLICO) and a Zaire affiliate of 
Gulf Oil Co. (CONGOCO), reported 
test production at a rate of 1,800 barrels 
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per day from a discovery oil well drilled 
10 miles offshore. No further results of this 
exploration have been announced. Société 
Congolaise de Recherche Petroli¢re (SO- 
COREP), acting for Mobil Oil Co., Shell 
Oil Co., and the Belgian Fina group, has 
also been active in offshore oil exploration. 
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The Mineral Industry of Zambia 


By Gertrude N. Greenspoon ! 


Production of copper, the predominant 
commodity in the Zambian mineral indus- 
try, did not regain the level existing prior 
to disruption of operations at the Mufulira 
mine in September 1970. The reduced out- 
put together with lower copper prices re- 
sulted in a drop in value to $620 million 
from $908 million? in 1970. The copper 
industry, however, continued as the main 
provider of government revenue. Since 
1965, copper has accounted for over 90 
percent of total export values. 

Although the first national development 
plan was to end in 1970, it was extended 
until the end of 1971. The extension pro- 
vided time to assess Zambia's past eco- 
nomic reforms. The second national devel- 
opment plan, effective January 1972 to 
December 1976, will give priority to rural 
development. 

Mindeco, Ltd., a State corporation oper- 
ating under the Ministry of Mines and 
Mining Development, which had acquired 
51 percent interests in the copper, lead, 
and zinc mines, was planning expansions 
in the small mines sector. These included 
an emerald deposit near Kalulushi and a 
tin mining cooperative in the Choma dis- 
trict. 

The Meta] Fabricators of Zambia (ZA- 
MEFA) manufacturing plant at Luanshya 
began operations in February. The com- 


pany will supply about 80 percent of Zam- 
bia's demand for finished and semifinished 
products. The remainder of demand, con- 
sisting of highly specialized products, will 
continue to be imported. 

By yearend the Export Import Bank 
(EXIM) was considering requests for ex- 
pansions in the Zambian copper industry. 
A Nchanga Consolidated Copper Mines, 
Ltd. (NCCM) loan would approximate 
$30 million, and that of Roan Consoli- 
dated Mines, Ltd. (RCM) about $20 mil- 
lion. Both loans would cover purchase of 
U.S. goods and services for expansion of 
mining and processing facilities. Financial 
arrangements for each would be 10 percent 
cash payment, 45 percent EXIM direct 
credit, and 45 percent commercial bank 
credit with EXIM guarantee or repayment. 
Proposed repayment terms would be 10 
years beginning in early 1974. 

The 1,100-mile Tan Zam Railway sched- 
uled for completion in 1975 was about a 
year ahead of schedule. Work was begun 
from the port of Dar es Salaam, Tanzania, 
on the Indian Ocean and was nearing the 
Zambia border by yearend 1971. 

Difficulties experienced in obtaining gen- 
erators, transformers, and other equipment 
for the Kafue hydroelectric plant increased 
costs from $193 million to $202 million. 
Construction of the project was proceeding 
steadily. 


PRODUCTION 


The value of mineral production totaled 
$659 million in 1971, a 30-percent decrease 
from 1970, and was the lowest since 1965. 
Output of blister and anode copper and 
electrolytic copper dropped 6 and 8 per- 
cent, respectively, reflecting limited activity 
at the Mufulira mine. A 7-percent increase 
was recorded in electrolytic zinc produc- 


tion, and a small gain was made in refined 
lead output. Coal production rose 30 per- 
cent to a record high. 


1 Mineral specialist, Division of Nonferrous 
Metals. 

2 Where necessary, values have been converted 
from the Zambian currency kwacha to U.S. dollars 


at the rate of K1.00=US$1.40. 
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Table 1.—Zambia: 


MINERALS YEARBOOK, 1971 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 1971 » 
MET ALS 
Cadmium meld... ⅛ði⅛ yd 6 12 10 
Cobalt: . 
Mine output, metal ceontenndgdʒddʒddddw «44 1,812 2,400 2,080 
f 2.2220 0. ⁊ m ꝙJ9jô. chu tede uen 8 1,798 2,052 1,886 
Copper: ! 
Mine output, copper content ttkkkẽk«««õ««hce «„ 719,467 684,064 651,896 
Blister and anodes, copper contennnt td 708,692 682,820 648,674 
Refined -seere eeina a ee w. mts Sits he cL EL 608,199 580,722 534,339 
vo p %. ROOM ERE troy ounces... 5,000 r 4,800 4,400 
Mine output, lead content. ..........-....-..... «k««õ««4«4 22 , 900 82,900 80,800 
Smelter (refined) ,... 8 28,007 727,800 27,700 
Manganese ore, gross weight._..............-.----.---..------------- 25, 659 ie zz 
Selenium **.. uu ecco ⁰¹·wtttddt ³ 6 mM. d LEE QE kilograms.. 26,000 725,000 28, 000 
Siver LI merde thousand troy ounces... 768 r 740 680 
inc: 1 
Mine output, zinc contenietk dk 68, 200 65, 800 68, 700 
Smelter (electrolyti0ͥ ⸗ů) hh 60,165 153, 500 57, 000 
NONMET ALS 
C ⁰oð¹¹]]¹Ü¹¹Ü] u coche co AAA mE EE kilograms.. 114,172 85,172 98 , 417 
Cement, hydraulic. _....-..-.-- 22 ee eee thousand tons r 381 r 9717 e 470 
GY DSU ie  erclnecocdue esame eee ads ³³Üàq D LL M 88 1,200 (5) PN 
Lime, hydraulic and quick. ..........................- thousand tons r 75 104 e 104 
ne: 
IIC ĩ ↄͥ¹W.;.l..]ꝙß y A ceoees 772,291 741,193 800, 000 
e ß ß e E Ead E 63 , 093 56,171 73, 713 
Blocco taco Lc e ĩ³ĩ• wi m;. mys 8 2,290 ze 718 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminoun s thousand tons 397 r 628 812 


e Estimate. r Revised. 
1 Data on cop pper 
of this chapter 


2 Chiefly contained in blister cop 


P Preliminary. 


; lead, and zinc are reported under somewhat different headings than in previous editions 
order to conform with general style guidelines for this volume of the Minerals Yearbook. 
r, refinery muds, and electrolytic copper. 


3 Contained in blister copper, refinery muds, and electrolytic copper 
4 5 silver and silver contained in blister copper, refinery muds, and electrolytic copper. 


vised to none. 


TRADE 


The value of mineral exports from 
Zambia in 1970 was $985 million, 98 per- 
cent of total commodity exports. Copper 
continued as the principal export, account- 
ing for 97 percent of the mineral commod- 
ities exported and 95 percent of all ex- 
ports. Japan displaced the United 
Kingdom as Zambia's major market. 

Imports in 1970 were valued at $502 
million, 15 percent more than in 1969 and 
a record high. Mineral commodities ac- 
counted for $65 million. Despite comple- 
tion of the petroleum products pipeline 
and production of indigenous coal, Zambia 
imported mineral fuels in 1970 valued at 
$54 million. 

The value of mineral trade and total 
trade was as follows in million dollars: 


Mineral Total 
commodity commodity 
trade trade 
Exports: 
19888 iana 744.2 762.2 
1 99990«ĩÜoo aia 1,046.5 1,073.1 
j | Y A | Pace eee ean oe 984.6 1,000. 
Imports: 
1968 9«öÜo 24 555 2.6 455.3 
1989 8 56.1 486.5 
1970 8 8 501.9 


Trade missions to and from Zambia 
were much in evidence during 1971. On 
June 21, the Mineral and Metals Trading 
Corp. of India announced that a 3-year 
trade agreement was signed with Zambia. 
The agreement called for the purchase by 
India of 18,000 tons of copper annually. 
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Also in June, Mindeco, Ltd., said Zambia 
would sell 1,000 tons of copper monthly to 
the People's Republic of China. The con- 
tract was signed in Peiping by a negotiat- 
ing team from RCM with the China Na- 
tional Metals & Minerals Import & Export 
Corp. Shipments would be from Dar es Sa- 
laam beginning in August. A trade agree- 
ment with the U.S.S.R. was signed on De- 
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cember 17. The agreement reportedly set 
forth the basic principles on which trade 
between the two countries will be carried 
out and established the lists of goods to be 
traded. Among the items to be imported 
by Zambia are mining equipment, chemi- 
cal fertilizers, and rolled steel. The 
U.S.S.R. will import copper and copper 
products, lead, and zinc. 


Table 2.—Zambia: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 
MET ALS 
Cadmium metal................-.....-..- r 9 
Cobalt metall 1,588 
Copper metal including alloys: 
S . o cuoc ꝛ Ä 8 882 
SUIS. . 8 681 
Unwrought, crude: 
. A dau 3,190 
Blister 25 x ee eee eae 107,124 
Refined: 
Wire b ( 584, 288 
Cathode form 33, 169 
Ingots and bar˖ss 923 
ron and steel semimanufactures__________- 222 
ead: 

Unwrought..................-..-..-- 20,891 
Semimanufacture s (1) 
Silver un worked troy ounces.. 49, 163 

Zinc: 
Unwrought.------------------------- 53,586 
Semimanufacture s 28 
NONMET ALS 
Abrasives, natural, precious and semiprecious 
Stones- -------------------- kilograms.. 27,573 
Cement -co Lolo % 8 202 
Linie 2 netu Ede se ed PN 
Precious and semiprecious stones, except 
diamond................- value, dollars... $593,765 
Tale ete RODEN AL a ⅛ðͤ K ͤ CORP RE Le: 984 
r Revised. 


1 Less than 14 unit. 


Table 3.—Zambia: 


1970 Principal destinations, 1970 


31 
1,814 


Republic of South Africa 30; Southern 
Rhodesia 1. 

United Kingdom 1,640; Japan 100; 
Australia 58. 


651 
815 


sapan 448; West Germany 126; Belgium 
West Germany 384; Sweden 345; Japan 
86. 


736 
103,226 


Austria 652; Italy 84. 
Japan 55,264; West Germany 20,438; 
United Kingdom 13,469. 


United Kingdom 129,986; Japan 97,739; 
Italy 73,637; West Germany 60,684. 
Japan 12,167; United Kingdom 10,824; 

West Germany 3,182. 
J 1 588; Belgium 319; West Germany 


543, 998 
33, 628 
990 

(1) 


22,065 Republic of South Africa 9,366; Italy 
3,527; Arab Republic of Egypt 3,277; 
Iran 2,561. 

All to Southern Rhodesia. 


Republie of South Africa 97,491. 


Republic of South Africa 15,037; Greece 
5,265; Italy 5,104; Yugoslavia 3,999. 


16 
97,491 


50,343 
(1) 


5,475 
65 


5697, 728 
358 


Zaire 5,315; Tanzania 160. 
All to Zaire. 


Hong Kong $422,129; West Germany 
$217,200; Netherlands $26,173. 

Republic of South Africa 308; United 
Kingdom 49. 


Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1969 
METALS 
Aluminum semimanufactures.. ............- 517 
Antimony: 
Powder including tellurium powder. .... 2 
Ingots and ba 29 
Arsenic acid... .. 2.22222 cL cc LLL lll. 12 


1970 Principal sources, 1970 


601 Republic of South Africa 181; Tanzania 


116; United Kingdom 77. 


All from Republic of South Africa. 
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Table 3.—Zambia: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 
MET ALS—Continued 
Cobalt metal including alloys, all forms 5 Sa 
Copper: 
Copper sulf ate r 810 5 Republic of South Africa 5. 
Metal including alloys, all forms 419 862 R of South Africa 339; United 
ingdom 181; Zaire 177. 
Iron and steel: 
Ore and concentrate 88 29,379 merous of South Africa 29,070; France 
Pig iron, sponge iron and ferroalloys.... 8,766 8,814 E o Sou Africa 8,274; France 
weden 
Ingots and other primary forms 11 113 Republic of South Africa 59; Japan 52. 
Semimanufactures. ................... 119,074 86,236 Republic of South Africa 48,083; Japan 
15,239; United Kingdom 11,697. 
Lead: 
T] Ü¹wꝛ]¹ͥ¹i eee eee cee eee 15 85 United Kingdom 71; Republic of South 
Africa 18. 
Metal unwrought and semimanufactures 
including alloyy s r 36 44 Republic of South Africa 19; United 
ingdom 8. 
Mercury 76-pound flasks.. 12 8 All from United Kingdom 
Nickel motal including alloy NA 14 i eee 6; Republie ‘of South Africa 
Platinum-group metals, metals including 
alloys, all forms troy ounces.. NA 889 d e 849; Republie of South 
rica 
Silver metal including alloys. ........ do.... NA 15,378 Republic ot South Africa 14,433; United 
Kingdom 844. 
Tellurium elemental..................-..- NA 145 All from Republic of South Africa. 
Tin metal including alloys. ...... long tons 85 65 Re Hid o o Pousa Africa 33; United 
ngdom 
Titanium oxide 301 594 Republic y Saath Africa 400; West 
Germany 126; Norway 60. 
Zine: 
Üxidél. So 19 NA 
Metal including allo ys 8 6 Belgium 2; United Kingdom 2; Republic 
South Africa 1. 
Other: 
Ore and concentrates of base metals n.e.s. 51 78 All from Republic of South Africa. 
€: ane residue containing nonferrous à 56 
Metals ls including alloys, ‘all forms______- 87 120 Re ubile 8 South Africa 82; Japan 24; 
aire 1 
NONMET ALS 
Abrasives: 
Pumice, emery, natural corundum, etc. . 6 16 West 5 10; Republic of South 


Grinding and polishing wheels and stones. 


Speed EIL uere S cherche ES 


Boron materials: 
Crude, natural borate s 
Oxide and acid. ...................... 


Bromine. ...................-- kilograms. . 
Cement: oclo usui uem E euni Hau wa 


Products: 
Refractory (including nonclay bricks) 
value, thousand dollars 


Nonrefractor y 898 


See footnotes at end of table. 


125 18280, 519 


569 
177 
1,500 
NA 


$1,568 
$178 


1 
15,607 
112 


105 
9 


917 


391 


288 
100 
708 
1,189 


$1,624 
$168 


Africa 
"Germs a South Africa $230,418; West 
2 2708 513,931; United Kingdom 


270. 
Republie of South Africa 1 
. of South Africa 15 „585; Italy 


Republic of South Africa 68; West 
Germany 24; France 20. 


Republic of South Africa 105. 
Re of South Africa 6; Netherlands 


United Kingdom 433; Denmark 243; 
Republic of South Africa 207. 
e ra Kingdom 304; West Germany 


United States 200; Republic of South 
Africa 74. 

United Kingdom 89; Republic of South 
Africa 11. 

Republic of South Africa 391; United 
ingdom 209; United States 91. 
Republic of South Africa 1,090; United 

ingdom 57; United States 41. 


EIOS S of POUR Africa $766; United 


ingdom $ 
Republic of udi Africa $85; United 


ingdom $71. 
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Table 3.—Zambia: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 
NONMET ALS—Continued 
Diatomite and other infusorial earths 286 804 Re — 2 e South a 395; United 
Feldspar and fluorspp art NA 45 Re el of South Africa 38; Southern 
odesia 
Fertilizer materials: 
Crude, phosphatic.................... NA 175 Republic of South Africa 95; United 
Kingdom 44 
Manufactured 
Nitrogenous....................- 31,743 Netherlands 15,281; Republic of South 
Africa 12, 621; France 2,471. 
Phosphatic 4,188 Republic of South Africa 4, 095; Nether- 
54, 840 lands 91. 
POURS: ooo iS aa 8 Republic of South Africa 1; United 
Kingdom 1; ee Germany 1. 
Other including mixed 1 United Kingdom 
Ammonia, anhydroun s 57 1,245 Republic of South Africa 640; Southern 
hodesia 586; West Germany 18. 
Graphite, natural 8 United Kingdom 6. 
Gypsum and plasters. ...............--..- 19,099 11,822 Republic of South Africa 11,663. 
Lime (building) ........................-- 89 NA 
Magnesite including magnesium carbonate... 74,917 286 ps Dues of 1 7 Africa 269; United 
ingdom 1 
Mica, all form 8 80 Republic of South Africa 23. 
Pigments, mineral: 
Natural crude.................-.....- 10 26 ag ey South Africa 20; West Ger- 
Iron oxides, processed 146 311 Miss "Kingdom 223; | Republic of South 
rica 
Precious and semiprecious stones, except 
diamond........ value, thousand dollars r $88 $26 Zaire $17; Republic of South Africa $3. 
Pyrite (gross weight) 22 En 
IQ WES ONE 45,846 13,186 United Kingdom 4,794; Angola 4,130; 
: Mozambique 2,598. 
Sodium and potassium compounds n.e.s.: 
Caustic soda____......-_....--_-_-.-- 3,146 2,163 United States 645; Italy 500; West 
Germany 257; Japan 202. 
cr potash, sodic and potassic perox- 
YIN REP REUS VK ICH, 20 22 Norway 16; Czechoslovakia 3. 
Stone, sania and gravel: 
Dimension stonennkkn 210 101 Tipe’ of South Africa 81; Kenya 19. 
Dolomite, chiefly refractory grade NA 2,500 All from Sweden. 
Gravel and crushed rock. ............. NA 75 Repupie x oue Africa 44; United 
ingdom 
Limestone (except dimension) 1,311 26 All from Republic of South Africa. 
Sand excluding metal bearing 196 Republic of South Africa 147; United 
Kingdom 49. 
Sulfur: 
Elemental, all form 63 53 Republic of South Africa 27; United 
: ingdom 26. 
Sulfuric geigagaa 6,242 268 Republic of South Africa 143; Israel 80; 
outhern Rhodesia 18. 
T alc, steatite, soapstone, and pyrophyllite 57 7 United States 5; Norway 2. 
Vermiculite 8 10 All from Republic of South Africa. 
Other nonmetals n.e.s.: 
TUud8...— o AA NA 203 R of South Africa 152; Australia 
Slag, dross and similar waste, not metal 
, 2 bed meT CL NA 105 All from United Kingdom 
Oxides and hydroxides n.e.8............ 892 2,179 br ui 1,005; Republic ot South Africa 
Building materials of asphalt, asbestos 
and fiber cement and unfired nonmetals 
J DC ena et ng WSL ĩðâv aR ern ND NA 3,091 Republic of South Africa 2,539; Singa- 
pore 282; Belgium 210; United King- 
dom 55 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black and gas carbon 398 NA 
Coal and coke including briquets. .......... 760,808 364,921 Southern Rhodesia 352,859; United 
Kingdom 11,569. 
Gas, hydrocarbon. ...................-..- 2,855 527 Republic of South Africa 262; Tanzania 
262; France 3. 
Petroleum: 
Crude and partly refined 
42-gallon barrels. . 63 is 
Refinery products: 
Gasoline 
thousand 42-gallon barrels. . 1,112 1,145 Iran 1,095; Tanzania 39. 
Keros ine do- 65 83 Iran 46; Tanzania 83; Saudi Arabia 3. 


See footnotes at end of table. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 
MINERAL FUELS AND RELATED MATERIALS 
—Continued 
Petroleum—Continued 
Refinery products—Continued 
Jet fuel 
thousand 42-gallon barrels. . 159 276 Tanzania 246; Iran 29. 
Distillate fuel oil........... do.... 1,585 1,620 iT s 1,540; Tanzania 61; Saudi Arabia 
Residual fuel oil. do.... 107 18 Kenya 18. 
Lubricants..............-.. do.... 159 162 United Kingdom 81; Kenya 40; Re- 
ublic of South Africa 14; United 
tates 12. 
Mineral jelly and wax....... doi... ? 24 20 Hon 6; United States 4; Singa- 
pore 
ther 
Pitch and pitch coke 
42-gallon barrels. . 182 i Sae 105; Republic of South 
ca 
Petroleum coke. ....... do 28,320 10,236 Iran 7,849; Tanzania 1,865. 
Bituminous mixtures n.e.s. 
do 27,845 Kenya 19,701: Netherlands 1, 545; 


Mineral tar and other coal-, petroleum-, or 
gas- derived crude chemicals 
value, dollars 


r Revised. NA Not available. 
1 Tonnage not repor 
2 Previously reported in metric tons. 


$15,480 $112,801 


United Kingdom 1,436. 


Kenya $93,600; United Kingdom 
dnd ; Republic of South Africa 


COMMODITY REVIEW 


METALS 


Cobalt.—At the Rokana division of 
NCCM, 2,600 tons of cobalt was produced 
in the 15-month period ended March 31, 
1971. Construction of a new cobalt flota- 
tion circuit which will improve recovery 
and grade was nearly completed. In Febru- 
ary, RCM acquired the Baluba property 
northwest of Luanshya. The Baluba proj- 
ect will be operated as part of the Luan- 
shya division and was expected to be in 
production by the second half of 1973. 
The Baluba ore contains an estimated 0.17 
percent cobalt. Concentrate will be sent to 
the Chambishi division for the production 
of cobalt hydroxide. 

Copper.—Zambian copper production in 
1971 was the lowest since 1966 as activities 
related to restoring full output at Mufu- 
lira continued. Partial production at Mu- 
fulira, begun in November 1970; attained a 
monthly rate of 6,000 tons by June 1971 
but was 10,000 tons per month less than 
output planned prior to the accident on 
September 25, 1970. 


The expansion program in the copper 
industry announced in 1970 continued, al- 
though it may not be possible to meet the 
original completion date of 1974. Two con- 


centrators were completed and in opera- 
tion, the Kalengwa in March and the 
Bwana Mkubwa in May. The leach-precip- 
itation plant at Chingola was not com- 
pleted in mid-1971 as scheduled, owing to 
delay in delivery of materials and equip- 
ment. 

RCM produced 250,400 tons of refined 
copper in the year ended June 30, 1971, 
compared with 342,700 tons in the same 
period of 1970. Production at Mufulira 
continued to be affected by the cave-in on 
September 25, 1970, and total output by 
RCM was the lowest since the year ended 
June 30, 1967. 

The Ndola Copper Refinery produced 
119,400 tons of cathodes, and casting 
plant production of refinery shapes to- 
taled 132,100 tons. 

Ore production at Mufulira totaled 3.75 
million tons averaging 2.20 percent copper 
(7.49 million tons and 2.51 percent in 
1970). Smelter production, including con- 
centrates and smelting ore from other 
RCM mines, was 128,900 tons of anodes 
(175,900 in 1970). Refined copper output 
was 84,400 tons, compared with 173,700 
tons in 1970. 

The Luanshya division produced a rec- 
ord 6.55 million tons in 1971. The smelter 
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produced 110,500 tons of anodes, and re- 
fined copper output was 101,700 tons. The 
Luanshya division was expanded by the ac- 
quisition in February of the Baluba Mines, 
Ltd., property. Production at Baluba is 
planned to begin in 1973 with an annual 
rate of 22,000 tons by the second half of 
the year. Total output at Luanshya will be 
increased to nearly 120,000 tons annually. 
The concentrator was being expanded to 
handle the Baluba ore, but existing 
smelter capacity will be sufficient to treat 
the concentrates. 


At Chibuluma, 659,700 tons of ore aver- 
aging 4.01 percent copper and 0.20 percent 
cobalt was produced. Refined copper pro- 
duction totaled 23,900 tons, and cobalt hy- 
droxide containing 922 tons of cobalt was 
sold to the Rokana division of NCCM. A 
total of 1.66 million tons of ore was pro- 
duced at Chambishi, and output of refined 
copper totaled 30,000 tons. Expansion of 
underground mining to increase output to 
48,000 tons of copper annually in 1973 at 
Chambishi continued during the year. The 
open pit mine at Kalengwa produced 
116,300 tons of ore and 10,400 tons of re- 
fined copper. The 600-ton-per-day concen- 
trator began operations in March, and by 
yearend most sections of the plant were 
operating satisfactorily. Ore and concen- 
trate were smelted at Mufulira and Luan- 
shya. 

Ore reserve data for the RCM group at 
the end of June 1971 were as follows: 

Mine 


Thousand Copper 


metric tons (percent) 
Mufulira..............- 182,500 8.16 
Luanshya (includes 
Baluba ) 130,300 2.71 
Chambishi............. ,900 2.93 
Chibuluma............- 6,000 4.81 
Kalengwa.............- 1,600 8.53 


Copper operations of NCCM, comprising 
Rokana, Chingola, and Konkola divisions, 
produced 494,800 tons of refined copper in 
the 15-month period ended March 31, 
1971. A total of 6.7 million tons of ore was 
produced by the Rokana division, of 
which 56 percent was from the Mindola 
ore body. Smelter output was 368,000 tons, 
and refinery production totaled 364,500 
tons. 

At the Chingola division, 12.0 million 
tons of ore was produced; 3.4 million tons 
was from the Lower and Upper under- 
ground mines and 8.6 million from open 
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pit operations (Nchanga, River Lode, 
Chingola, and Fitula). The Chingola con- 
centrator treated 10.1 million tons, and 1.9 
million tons was sent to the Konkola con- 
centrator. In addition, the Konkola concen- 
trator treated 2.3 million tons of ore from 
the Konkola division mining operations 
which yielded 61,900 tons of copper con- 
tained in concentrates. 

The Bwana Mkubwa concentrator of the 
Rokana division began operations in May, 
and output was proceeding at the planned 
15,000-ton-per-year rate. Slow delivery of 
materials and equipment delayed comple- 
tion of the leach-precipitation plant at 
Chingola, and operations were rescheduled 
for late in the year. The solvent extrac- 
tion-ion exchange process plant scheduled 
for 1973 would not be operable until early 
1974. Although reopening of the Kansanshi 
mine was planned for 1973, production of 
copper would not begin until installation 
of the solvent extraction plant. Plans for 
the Torco process plant to treat Kansanshi 
ore were abandoned because of the sub- 
stantial increase in the estimated cost of 
the plant. 

Ore reserve data for the NCCM group 
were as follows: 


Mine Thousand Copper 
metric tons (percent) 
Chingola..............- 234, 900 3.91 
KONG o hace 124,600 2.55 
Bancroft._........_---- 94,100 8.53 
Kansanshi............. 500 3.44 
Bwana Mkubwa........ 5,600 8.31 


Lead and Zinc.—On January 1, 1971, the 
Broken Hill mine became the Broken Hill 
division of NCCM. Operations for this di- 
vision reflect activities for the first 3 
months of 1971. In this period, 7,400 tons 
of refined lead and 13,400 tons of zinc 
(7,600 tons from the Imperial Smelting 
Furnace and 5,800 tons from the electroly- 
tic plant) were produced. 

The flotation plant treated 30,700 tons 
of ore containing 10.6 percent lead and 
29.2 percent zinc and produced 5,500 tons 
of lead concentrate, averaging 39.9 percent 
lead, and 6,200 tons of zinc concentrate, 
averaging 59.1 percent zinc. Proven reserves 
at the end of 1970 were 1.8 million tons 
averaging 23.7 percent zinc and 11.2 per- 
cent lead, and indicated reserves were 1.4 
million tons containing 26.3 percent zinc 
and 10.7 percent lead. 

A decision, dependent upon capital costs, 
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is expected to be made soon on the instal- 
lation of Waelz kilns to treat refractory 
materials from dumps and future mining 
operations. The kilns could extend the life 
of the mine from 12 to 20 years. 


NONMETALS 


Construction of the Nitrogen Chemicals 
Co. of Zambia, Ltd., fertilizer plant was 
completed and operations commenced in 
February. 


The development of lime production in 
Zambia has grown with the copper indus- 
try. Virtually all requirements of the cop- 
per producers are furnished from local 
sources. Development of the lime industry 
began in the late 1930's with operations on 
the edge of the Itawa stream at Ndola and 
at Misundu. Limestone was railed to Mis- 
undu for burning, but the kilns were 
abandoned in 1962 when the present oper- 
ations were begun. The massive limestone 
bed extends from the fringe of Ndola to 
the Republic of Zaire border. The high- 
grade material is suitable both as smelter 
flux rock and as a feed for the kilns pro- 
ducing lime. Two quarries are in opera- 
tion—Mwatesi, where the limestone is suit- 
able as a flux rock; and Fox Cut, where 
the limestone is compact and suitable for 
kilning. Rights of part of the vast lime- 
stone deposit were transferred to Chilanga 
Cement Co. Ltd., and a $17.4 million lime 
plant was completed in 1969. The com- 
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pany announced plans for expanding out- 
put by the construction of a second kiln at 
Ndola. 

Mindeco, Ltd., Zambia’s mining develop- 
ment corporation, announced that studies 
were underway to determine the possibility 
of reopening the gypsum mine at Lochin- 
var, 30 miles northwest of Monze. The 
mine was originally operated by Anglo- 
American Corp. with plans to produce at 
the rate of 10,000 tons per year. After pro- 
duction of about 1,000 tons per year for 3 
years, the operation closed at the end of 
1968. Zambia relies on imports of gypsum 
to meet its requirements, which are esti- 
mated at 15,000 tons per year, principally 
for the cement industry. It is hoped that 
reactivation of the mine will develop use 
of gypsum in other industries such as plas- 
ter and agriculture. 

Feasibility studies to develop a phos- 
phate operation at Kaluwe were also in 


progress. 
MINERAL FUELS 


Coal.—In June, the National Coal Board 
of Zambia was reincorporated as Maambe 
Collieries, Ltd., a 100-percent subsidiary of 
Mindeco. Despite a record output of 
812,000 tons, supplies of coal were ad- 
versely affected by delayed rail deliveries 
from Maamba in early 1971. By midyear, 
the situation had improved and coal stocks 
and rail deliveries were satisfactory. 
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BAHAMAS ! 


Ocean Industries, Inc., a subsidiary of 
the Dillingham Corp. of Hawaii, continued 
to expand its aragonite (calcium carbon- 
ate) production facilities during 1971. In 
addition to the production figure shown in 
table 1, Ocean Industries dredged over 
640,000 tons of aragonite for use in ex- 
panding the area of an artificial island 
named Ocean Cay. This island, located 
south of Bimini, is used as an aragonite 
storage and export terminal and will be- 
come a petroleum transshipment terminal 
upon completion of the necessary tanker 
handling and associated storage facilities 
under construction. Oil will be transported 
from the Persian Gulf to Ocean Cay via 
two 350,000-deadweight-ton tankers that 
Ocean Industries is having built. The oil 
will then be loaded aboard smaller tankers 
for delivery to a U.S. east coast refinery. 
Ocean Industries also hopes to eventually 
establish iron ore transshipment facilities 
on Ocean Cay. 

Following several years of difficulties, op- 
erations of the Diamond Crystal Salt Co. 
marine salt production facilities on Long 
Island began to approach their anticipated 
level. Salt output from these facilities in 
1971 totaled 200,000 tons, almost a fourfold 
increase over the previous annual produc- 
tion record. The company was planning 
the expansion of its facilities at yearend. 


The Freeport refinery on Grand Bahama 
Island, owned by Bahamas Oil Refining 
Co. (BORCO), a subsidiary of New Eng- 
land Petroleum Corp. (65 percent) and 
Standard Oil Co. of California (35 per- 
cent), completed its first year of operation 
at approximately its design capacity of 
250,000 barrels per day. This plant oper- 
ated primarily for the purpose of supply- 
ing low-sulfur residual fuel oil to the east 
coast of the United States; lighter products 
output was shipped to Western Europe. 
Feedstock consisted primarily of almost sul- 
fur-free Libyan and Nigerian  crudes 
blended with higher sulfur crudes from 
the Persian Gulf area. 

During August 1971, BORCO awarded a 
contract to an Italian firm for the expan- 
sion of the Freeport plant's crude oil dis- 
tillation capacity to 450,000 barrels per 
day. This expansion is to be accomplished 
primarily by the addition of a third at- 
mospheric distillation unit. At yearend, 
BORCO was also preparing specifications 
for bids on the construction of desulfuriza- 
tion facilities at Freeport. Plans involve 
the installation of a hydroisomax desulfur- 
ization unit capable of processing 60,000 
barrels of oil per day. 


1 Gordon W. Koelling, geographer, Division of 
Fossil Fuels. 
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Table 1.—Islands of the Caribbean: Production of mineral commodities 


Area, commodity, and unit of measure ! 


ANTIGUA ? 
Petroleum refinery products: ? 
asoline ¢. ee «4 thousand 42-gallon barrels. . 
Jet fuel and kerosine e... .......... 2 2-2 LL lll ll LLL. l.l 0...- 
Distillate fuel oil. ....................---22-..- lll ll -L2.2.- do- 
Residual [uel ii.... Ru EC do- 
Other, including refinery fuel and losses -- - do- 
ERE E ai ocu god lt M é é d . LL do.... 
Stone, crushed and broken....................- thousand cubic meters 
BAHAMAS ? 
Cement, hydraulic thousand metric tons 
Petroleum refinery products: 
rr 8 thousand 42-gallon barrels. . 
Distillate ue. 3 do- 
Residual fuel oil“““hhhhkkk «„ do 
Other ⁵⅛ “» ⁰]%¾) m mfg; y do- 
Refinery fuel and losses do- 
TOUS uec tors hunc ͤſß ⁰ m " 
Salb.. sh ... At UL eee ae ME thousand metric tons 
Stone: 
| EE ³ð A ĩͤ sect 8 do- 
Limestone (for cement only))))õh do- 
BARBADOS ? 
Gas, natural: 
Gross production..........................-... million cubic feet. 
Marketed production. ...............-..-...... L2 2l. l.l... do 
Petroleum refinery products: 
Gasoline... o9 ⁊ĩ ae thousand 42-gallon barrels. . 
Kerosine: v ß ee tee eee do- 
Distillate fuel oil. .__..__._-..---------------------------- do- 
Residual fuel olillllll . do 
OUNGR ese eee E EE y 8 do 
Refinery fuel and lossenmnmewnn „ do 
P ³˙¹O¹2⁴iꝛA1AAA ͥͥͥͥ ͥͥ ³¹ www. %ð⅛AA ͤ Ed Ue e E do- 
CUBA ?5 
Cement, hydraulic thousand metric tons. . 
Cobalt mine output, metal content ................... metric tons. . 
Copper mine output, metal content TZI do.... 
Ron ang steel, crude steel e... ....---------- thousand metric tons 
Nickel: 
Content of oxide produet .----------------------- metric tons 
Content of sulfide produ et do.... 
Petroleum: 
rr... ĩð2Au Seed thousand 42-gallon barrels. . 
Refinery products: ? 
Gasoline AME d HÓA do.... 
r.; do- 
Kerosine õÜ¹ WWW AqꝓAũſw 8 do- 
Distillate fuel oil ͤ„„»̃nn 2. 22222. L 22... ... 0-.-- 
iene: e ³o˙ m ee eee ead 0-.-- 
Liguen uefied petroleum gas do- 
Others 33d ů / eb ee i ĩð . eon do.... 
Réfünery fuel and losses ¢._2.....-.-------------------- do 
Ä ÄůÄ 2m c dx nOD Rid 8 do 
DOMINICA ? 
Pumice used for aggregate..............................- metric tons 


DOMINICAN REPUBLIC ? 


Aluminum, bauxite, dry equivalent, gross weight * thousand metric tons 


Cement, hydraulie———- „ !ͤ⸗„⸗ 8 
Copper mine output, metal content.. Ep m 
Mr ERI ⁵ðidd%dddddd x ANES, 0-..- 

Nickel content of ferronickel product. ..................... metric tons 
"PT RT ⁵ 8 thousand metric tons 
Stone, limestone (excluding that for cementt“dzddꝛʒ do- 

GRENADA 

Sand and gra vel thousand cubic meters 
Stone, crushed and broken JJ HERE do- 


See footnotes at end of table. 


1969 


680 
561 
1,068 


108 
91 


18,500 
16,700 


821 


7.212 
16,518 


1.829 
1,594 


87,960 


55, 983 


19,267 
59, 558 


1970 


1971 v 
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Table 1.—Islands of the Caribbean: Production of mineral commodities—Continued 


Area, commodity, and unit of measure ! | 1969 1970 1971 » 

HAITI 27 
Aluminum, bauxite, dried, gross weight thousand metric tons. . 665 632 648 
Cement, hydraul [T MU T DERI ec do r 55 65 72 
Kopper mine output, metal content......................- metric tons 1,797 1,696 e 1,500 
Gol mine output, metal content ¢____.....--.-.--.------- troy ounces... 8,000 ,000 8,000 
Silver mine output, metal content e. o thousand troy ounces. . 17 17 

JAMAICA 
Aluminum: 


Bauxite, dry equivalent of crude ore, gross weight 
thousand metric tons gii 8 12,767 


Alumina (expori8) .. esse meas arem aus do.... : ; 1,812 
Cement, hydrauliccckkck kk Lc LLL LLL LL22..-- do.... 414 457 481 
Clays JJ) v8 do- e 140 161 e 150 
e ß ß i eaae mE c metric tons 255 „029 282,848 309, 249 
1Jõͤ§ÜõA.. ⅛ Vd k y diueis made uuu Rd Sud e e do- NA NA 137, 000 
Petroleum refinery products: 

e e CERE thousand 42-gallon N " 1,988 2,248 1,247 

J es deed ——— '———á— —— —À—— — E ⁊ð a à | à RE 549 1.319 

Siar ananassae ieee Siena uate ⁵ ͤ V do- don 672 , 

Distillate r y A ede do- 2,204 2,258 2,042 

Residual fun .d oss RE do.... 5,103 5,104 5,467 

/// coeno uetus ⁰¹mmꝛxã umym y 8 do- 301 985 345 

Refinery fuel and losses do 281 808 885 

£cl e —— ³⁰˙“ww-wrr r ͤ³ do — 11,212 12,114 10,755 
Sand and gravel 

Sand: 

D ————— AA AA thousand metric tons 12 15 14 
Common ®è_.--.--------------------- thousand cubic meters 904 NA NA 

r . caca idi a Rss aule xe iet do- 68 NA NA 

ne: 

Limestone for cement and lime. ............. thousand metric tons NA 744 494 

lll ³ 8 metric tons NA NA 2,604 

MARTINIQUE 

»”é•́ͥʃ . d cea thousand metrie tons 50 NA NA 
lul. ee PM E do.... 18 18 e 18 
%·˙ààà :::: eos oe ae EORR RR ATUS ccce 824 e 300 e 800 
JJõ . ]. ⁵ðò ⁵ ⁵ T do- 46 NA N 
Stone including gravel: 

Crushed and brokce nee do- 645 NA NA 

Other MEME HE do- 159 NA NA 

NETHERLANDS ANTILLES ? 

Fertilizer materials: 

Phosphatic, crude phosphate rock. ......................... do.... 118 e 110 92 

Nitrogenous, manufactured (sales) ) do- e 220 NA NA 
Petroleum refinery products: 

asoline, aviation thousand 42-gallon barrels. . 6,159 1,828 2,114 

Gasoline, ee o. — 85,496 30, 180 27,964 

M ³Ü¹w⁴i˙ꝛe 0= m do.... 21,590 14,662 12,877 

P/ ꝛ ę êͤ: dd 8 do.... 19,785 16,046 14,045 

Distillate eil si.... 88 do.... 27,532 27 , 857 25 ,208 

Residual fuel oil. .._..................-.-.---------------- do.... 170,716 200, 160 159, 545 

lll ³W- - ⁰⁰u es woh et es do- 6,774 7, „459 2,519 

Othar e c uoz ee 0᷑ .:... 8 do.... 6,940 21, 697 25, 060 

Refinery fuel and losses do 16, 292 16,189 15,842 

M ²³ ² E c casi dre do.... 311,234 336,017 285,174 
Stone, limestone...........------.----.----------------- metric tons NA NA 975 

ST. LUCIA 
Sand and gravel ¢_.......--.------------------- thousand metric tons NA 70 NA 
Stone, crushed * ⁵ðù/ Cet et eee ieee LU do- NA 520 NA 
ST. VINCENT 
Sand Q AG f ͥͥ ͥͥAſͥ ⁵ . e metric tons.. 31, 000 NA NA 
Stone ]xðiUꝛU ͥ Ä—T—2— mew em eee aU do.... 25, 000 NA NA 
TRINIDAD AND TOBAGO 

Asphalt, naturaaaallllnlnnsssss thousand cubie meters 124 132 NA 
Cement, hydraulicococ kee. do 243 271 259 
Clays: 

Fi f egi uus do- 79 181 NA 

Other, unspecified. ..........--.-------------------------- do.... 62 929 NA 
Fertilizer materials, manufactured nitrogenous. - --- thousand metric tons.. 624 605 NA 


See footnotes at end of table. 
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Table 1.—Islands of the Caribbean: Production of mineral commodities—Continued 


Area, commodity, and unit of measure ! 1969 1970 1971 v 


TRINIDAD AND TOBAGO— Continued 
Gas, natural: 


Gross production million cubic feet.. 187,508 121,060 109,814 
Marketed production. _..........------------------------- do.... 69,297 66,687 65,066 
P — . — metric tons 4,064 e 4,000 e 4,000 
Natural gas liquid thousand 42-gallon barrels.. 158 168 NA 
Petroleum: 
Crud -sisus ] ³W¹Aͤ ³ LL AD ELM EIE E do.... 57,418 51,047 47,148 
Refinery products: 
Gasoline, aviation do.... 2,099 1,671 210 
Gasoline, d t ⁰ do.... 20,081 19,392 22, 928 
JJ ²˙ö˙w].,. odes ote ⁰⁰yd r do.... 16,181 12,141 11,626 
Rerosin@2 .— 2s Seo oe send y ces eee se do- 2,809 6,100 5,782 
Distillate fuel oil. ......_.....-.-----------.------------ do.... 17,116 15,269 18,728 
Residual fuel oil. .................... ««« „ do.... 88,271 91,501 79,272 
Bowl DHT eetee ts do.... 1,471 1,261 1,270 
0000%%Ü ³⁰-Aàͥ ³A mt 8 do- 2,953 1,832 1,787 
Refinery fuel and losses do- 5, 196 5, 687 4,045 
P ³¹·¹0¹ÜA ͥ ⁰ͥ—dꝙðͥ Km sdRS NE Ee Lr do.... 154,077 154,860 145, 548 
Sand and gravel: 
ß thousand cubie meters 28 12 NA 
Other sand and gravellnluln lll LL ee do- 190 92 NA 
Stone: 
DIOP UO ses ß . docu RICE do- NA 3 NA 
IIC ³Ü¹w¹ A ĩ³ - qaaa y uem MEE do- 266 9199 NA 
Fell d ere du Cru css do- 48 85 NA 
Sulfur, elemental, byproduct. ...........................- metric tons. . 4,901 4,194 e 4,000 


e Estimate. » Preliminary. r Revised. NA Not available. 

1 In addition to the countries listed individually in this table, Bermuda, also covered by this chapter, pre- 
sumably produces crude construction materials (clays, sand and gravel, and stone) but output is not reported 
and available information is inadequate to make reliable estimates of output levels. 

2 In addition to the commodities listed, mineral commodit opur may also include crude construction 
materials (clays, sand and gravel, stone, and lime) other than those listed (if any) but data on such production 
are not collected and general information is inadequate to make reliable estimates of output. 

3 Official figures are not available; data on products listed 5 a pee are converted to barrels from metric 
tons given in: United Nations, World Energy Supplies 1961-70, Statistical Papers, Series J, No. 15, New 
York, 1971, pp. 122-245; total estimated from crude oil imports reported on pp. 102-108 of same source; 
other products derived by subtraction. 

* Of total output, a large pate in each year was used locally for fill, with only a small part of the total ex- 
hei for agricultural use. Exports totaled 60,600 tons in 1969 and 109,775 tons in 1970 (1971 data not avail- 
able). 

5 In addition, chromite, gypsum, iron ore, manganese ore, pyrite, and salt, all produced in significant quanti- 
ties prior to the termination of publication of official statistics, presumably were produced during the period 
sc by ing table, but information is inadequate to formulate reliable estimates of output. 

pments. 

7 Salt presumably also is produced, but output is not reported, and information is inadequate to make re- 
liable estimates of output levels. 

$ Includes volcanic tuff and materials used for fill, ballast, and other purposes. 

? Excludes output for cement production; a total of 408,140 metric tons of limestone and clays (undiffer- 
entiated) was reportedly produced for this purpose in 1969. 
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Table 2.—Bahamas: Foreign trade of crude oil and petroleum products 
(Thousand 42-gallon barrels unless otherwise specified) 


EXPORTS 
Commodity 1969 1970 Principal destinations, 1970 
Petroleum: 
Refinery products: 
Gasoline: 
M/ AA eens 1 1,625 Puerto Rico 1,164; United States 484; 
Turks Islands 26. 
Aviation 2 218 Puerto Rico 207; Turks Islands 6. 
Kerosine. .............-.-...-- 1 15 Mainly to Turks Islands. 
Jet uel cc Soe sce sec. (1) 152 All to United States 
Distillate fuel oil 2 2,531 Canada 1,0938; United Kingdom 565; 
Netherlands 468. 
Residual fuel oil...............- 1 2,680 United States 2,503; Canada 124. 
Lubresnias ...... i ĩ v (1) (1) NA. 
Mineral jelly and wax 
value, thousands. . $420 $6 All to Venezuela. 
Other, liquefied petroleum gas (2) 1 Jamaica 1. 
IMPORTS 
Commodity 1969 1970 Principal sources, 1970 
Petroleum: 
Crude and partly refined 42 18,857 Libya 5,564; Nigeria 5,422; United States 
2,298; Liberia 2 ,018. 
Refinery products: 
asoline: 
Mot EL DEus 708 540 United Kingdom 172; Venezuela 151; 
Jamaica 188. 
Aviation 632 352 United States 189; Curacao 78; Venezuela 
36; N etherlands 36. 
Kerosine 568 212 Aruba 122; Netherlands 58; Jamaica 30. 
eee! mes 45 66 Netherlands 41; Argentina 20; United 
Distillate fuel oll 1,075 1,012 "Venezuela 543; Jamaica 146; United 
Kingdom 130. 
Residual fuel oll... 102 :2,845 V Curacao 273; Aruba 271; 
pain 
Lubrican ts 108 49 United States 24; Jamaica 20; United 
Kingdom 4. 
Mineral jelly and wa -— (1) 
Other, liquefied petroleum gas (3) 108 


United States 58; Venezuela 25; United 
Kingdom 20. 


NA Not available. 


2 No tonnage fi reported but values for unspecified quantities were given in source, exports were valued 


at US$24,000; imports were valued at US$1,615,000. 
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BARBADOS ? 


General Crude Oi] Co. of Houston, Tex., 
which held the only petroleum exploratory 
concession in Barbados, completed one ex- 
ploratory well during 1971. This onshore 
well, Ruby 1, located at the southeastern 
end of the island, was drilled to a depth 
of 10,000 feet before being abandoned as a 
dry hole. 

Two 5,000-foot wells in General Crude 
Oil's Turner Hall field continued to pro- 


duce small quantities of crude oil and nat- 
ural gas. The island’s small refinery, 
owned by Mobil Oil Barbados, Ltd., had 
an average throughput of approximately 
2,500 barrels per day. 

The production of mineral commodities 
in Barbados is shown in table 1. 


? Gordon W. Koelling, geographer, Division of 
Fossil Fuels. 


Table 3. Barbados: Exports and reexports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 
METALS 
Aluminum metal including alloys, all form 46 28 
Copper metal including alloys, all form 2 4 
Iron and steel: 
rrj o ———Ó——— ——— ———— ——Á———— UN (1) 2,186 
Pig iron, ferroalloys, and similar materials 17 5 
Steel; primary forma... bo ͥͥõſÿydßſ ee EAE (i) 18 
Sewimaufse tu y ele qa mar emi 647 884 
Lead metal including alloys, all formw eee 840 64 
Tin metal including alloys, all form long tons 9 1 
Zinc metal including alloys, all form „ r2 1 
Other ash and residue containing nonferrous metals r 900 92 
NONMETALS 
%%% ³˙¹¹¹ 4 ⁰Üͤ¹⁰l .. ⁵ ⁵ ⁵ 8 58 12 
Clays and products (including all refractory brick): 
Crude clays mmnaaddddſx 11 (1) 
Products: 
Refractory (including nonclay brick zz 28 2 
NM ⸗ h ch if AAA cesses eee 3 272 
Diamond, gem not set or strun gg P P carats.. 711,544 EN 
Diatomite and other infusorial earth ccce coc e ce LL 
Fertilizer materials. ß ß tene ea ee D 11 (1) 
Ee. et eee loce ic ddddddddddddddddddd x EE E 8,855 6,122 
JJ))%/%%%%˙ͤ !!!!!! m;mn!n . x RS 6 16 
Sodium and potassium compounds n. ess „„ r 6 6 
Stone, sand and gravel: 
Dimension stone: 
CIUdB c uo cca eee aa ðOA ðͤ Ed Edw eL TA 861 12 
%§/§Ä⁵ÜũvC pP" 169 52 
Gravel and crushed stone U it LLL c LLL LL LLL eee 2,146 1,329 
Sand excluding metal bearing Ds 2 
c em c P 1 (2) 
Other crude nonmetals n.e.s8.. 2 -- nee eee 7 6 
MINERAL FUELS AND RELATED MATERIALS 
Coal and 5 ——— — À— ¼0d⸗:p,.‚,;;; M T — 6 4 
Peat and Driguete... ETTTTTVTVVHVVTTVTVTVTVTVTVVTVVVTVVTWTTVAB—e iw! a SAT 2 
Petroleum refinery products: 
F oe ee eee thousand 42-gallon barrels. . 86 45 
Kerosine and jet fuel „„ do.... 212 846 
inn y a do- r 465 343 
Residual fuel oĩ lil 2. LLL L2 lll LL LL LL Lc cL LLL l.l. do. r 644 551 
%% ͤð»œOðỹ˙¾f ]q ꝙſßſ er iste ee ee ⁰mi§ .... 8 do 1 2 
Other: 
Nonlubricating oilVůu „„ „ãç⏓é“?v do- 4 (1) 
%%)%%ö§öͤ;Ä»ẽf]fffPffPffffhhfßßßfßffͤͤ ·dddddſfãͤ ⁰⁰⁰t dM kr E O- 3 1 
r Revised. 
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Table 4.—Barbados: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1969 1970 
METALS 
Aluminum metal including alloys, all forms..............-.---------------------- 128 110 
Cobalt oxides and hydroxides. __.........-----.--.----------------------------- 4 (i) 
Copper metal including alloys, all forms............---.--.---------------------- r 87 89 
Tron m: Lon metal: 
%] ]i§ÜB.. ð —Zß: D Ere dd dd ðè d cen i Ei us 61 65 
Pig fron, ferroalloys, and similar materials............___..--_-.-.----------- 10 6 
steel. primary [orm ³ W % m ⁵ d ⁵⁵ ecco ose 84 62 
N Semimanufactures PENTA E Ses Rae eta ares tat la corn KP 8 9,503 12,141 
ad 
Oxides neve 82 67 
Metal including alloys, all form8. ß . eek eee ewes 108 115 
Silver metal including alloy s troy ounces.. 1,155 8,484 
Tin metal including alloys, all form „ long tons 553 621 
Titanium.óXid68- ⁵ð Zſſſſſſ/ ccu c ſdddddddddſſſ ⁵⁰²⁰( c Lic pees 141 197 
Zinc: 
% ˙³·ꝛ!wiiDWDun.. y eee Ee ees 11 40 
Metal including alloys, all formueeuꝛů çkp - LLL LLL LLL LLL Lll l.l... 88 87 
Other: 
Ash and residue containing nonferrous metals m 80 
Oxides, hydroxides and peroxides of metals n. e. sss r 6 4 
NONMETALS 
Abrasives, natural, n.e.8. 2... 2.2 LLL LLL LLL LLL wn 4 24 
ASDeBLOS pd dd Li eese e mde eas (1) 4 
Cement ic ̃ ů HMM. yy ß 51,024 54, 836 
. / Mꝓ¼ .. w PPM 
Clays and products (ineluding all refractory brick): 
Crude 6 S46. usse ]ðV-Ws?yꝛ K ß eee 24 45 
Products: 
Refractory (including nonclay bricks)..........--.-.-.----------.------- 45 151 
C enda teamed ease e uu m Ld eL 486 666 
Diamond, gem not set__.._._...-.----------------------------- thousand carats.. ? 12 a 
Diatomite and other infusorial earths. e r 42 65 
Fertilizer materials: 
Manufactured: 
Nins nt ee Ste ls dM ete 4,505 1,606 
Fele. ß ete E cL 10 88 
POLUBSSIO nones Mego ͥͥ ⁰ ͤ6 — « ... yk MEDI ce 3,058 812 
Other including mixed... ]mddfdͥ ⁰k d eee seer e ees 6,476 9,515 
Ammonii- ·ĩ˙w . eee ee A EL ee out 18 12 
0 — miri: m y EL LM EE 293 102 
spen mineral, iron oxides, processed 4 1 
MMC onc RC TERRE r 1,967 2,932 
Sodium and potassium compounds, n.e.s.: 
%%% 2s eee eo eee z E 184 183 
Caustic potash, sodic and potassic peroxideennnun sss 6 10 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked__...........-.---.--------------------------- 17 64 
WOLkOd. oo ³˙/ſ AAPq]]] www! A EL CE 120 65 
Gravel and crushed rock.. -.---------------------------------------------- 253 262 
Sand excluding metal bearing 5 19 
Sill ³ðVU]ſſſ dd eeceeueeo c Le 122 117 
Other nonmetals n.e.8.: 
; niea; feldspar, 606. ood oec Ao ERE LEE ICE 10 57 
hhhhhhhhkkk eie 8 r 76 97 
Building materials of asphalt, asbestos and fiber cement, and unfired nonmetals, n.e.s. . 947 711 
MINERAL FUELS AND RELATED MATERIALS 
hh ð³/ſ dd (1) 1 
Coal including briquets, all grades_-.....-...----------------------------------- r 205 205 
C ⁵˙”'ñiyZõ õyydddddſd ⁰ðydddd ͥꝗqyp d eL 40 44 
Hydrogen and rare gases. __..._-...------------------------------------------- 93 2 
Peat and briqUeté occaeca Oe doe mcIU y ß S EL UE e Eis ces 4 21 
Petroleum: 
//·³ÜLCꝛA ³˙¹ͤ OU... E thousand 42-gallon barrels.. 574 604 
Refinery products: 
l en codes wesc wes Leet ieee eee E due do- 55 124 
Kerosine and jet fuel... lll «„ do- 367 422 
Distillate et ð-¹a eee Len Cri do 540 316 
Residual fuel s IlII..ẽ3ẽõP] eme cm OS do.... r 784 562 
Fl o I¼ꝓJyyyyy 8 do 13 12 
1 e ß d eae do- 1 (1) 
Lique uefied petroleum gas do.... t 30 38 
ͤͤĩͤĩõẽ⅛i q ⁰ ec tates 88 do- r 10 8 
Mineral tar d other coal-, petroleum-, or gas-derived crude chemicals 8 11 
t Revised. 


1 Less than 4 un 
* Reported as ase diamond last year. 
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BERMUDA ? 


Mineral production in Bermuda in 1971 
consisted of small quantities of sand, di- 
mension limestone, and crushed limestone. 
Limestone quarried for use in private resi- 
dences is a soft, porous, but very durable, 
type of dimension stone. Production of 
crushed limestone totals about 50,000 tons 
per year. The great bulk of the output is 


used as aggregate in asphalt mixes; the re- 
mainder is used in paving and concrete 
construction units such as blocks and curb- 
ing. Imports consisted principally of petro- 
leum refinery products, cement, and ferti- 
lizers. Table 5 shows foreign trade in 
selected mineral commodities for 1968 and 
1969. 


CUBA * 


Since diplomatic relations were broken 
between the United States and Cuba on 
January 3, 1961, U.S. interests in Cuba 
have been represented by Switzerland; 
therefore, no firsthand information con- 
cerning the mineral industry was available 
for 1971. 

The country is endowed with significant 
deposits of nickel, iron, copper, chromium, 
manganese, tungsten, and asphalt. No 
major petroleum deposits have been dis- 
covered although some minor deposits do 
exist and are being exploited. Extensive 
low-grade, mostly lateritic nickel deposits, 
which could supply a good portion of the 
world's nickel] requirements, were located 
around Nicaro and Moa Bay on the north 
coast of Oriente Province. AS an export, 
nickel is the second most valuable com- 
modity after sugar, providing about 10 
percent of the total export earnings. 


COMMODITY REVIEW 


Cement.—A second kiln was installed at 
the Nuevital plant in Camaguey Province. 
Final mill capacity will be 600,000 tons per 
year. In addition, two cement plants are 
under construction, one by the U.S. S. R. 
and one by Czechoslovakia. Each plant will 
have a capacity of about 400,000 tons per 
year. 

Copper.—Production from the Capitan 
Alberto Fernandez copper mine (formerly 
the Matahambre mine) has been about 
3,000 metric tons annually in recent years. 
Plans for expansion of the facility have 
been underway for some time to develop 
and mine the newly discovered extensions 
of the ore body that may supply copper 


for at least another 10 years at the current 
rate of mining. 

Nickel.—Cuba's nickel reserves are 
among the world's largest. The ore is proc- 
essed on the island in its plants at Nicaro 
and Moa Bay. Plans are underway to build 
a new 30, 000-ton-per-year oxide plant at 
Punta Gorda, which would put the capac- 
ity of nickel production at 120,000 tons per 
year. About 40,000 tons of nickel oxide 
and nickel sulfide are exported annually, 
which provides more than 10 percent of 
the total export earnings. 

Petroleum. —No statistics are available 
on Cuban crude oil output, but it was es- 
timated that between 2,000 and 2,500 bar- 
rels of oil per day is being produced. No 
change in refining capacity was known of 
at Belot, Cabaiguan, Havana, and at San- 
tiago de Cuba. Reports indicate capacities 
of 8,000, 2,000, 27,000 and 20,000 barrels of 
crude throughput per day, respectively. 
Cuba must rely on the Soviet Union for 
about 95 percent of its domestic oil re- 
quirements. 

At yearend, the Cuban Government was 
studying the feasibility of building a $40 
million synthetic fertilizer complex at 
Cienfuegos. Plans are for production of 
700 tons per day of ammonium nitrate. 

Other.—Among other minerals, Cuba 
produced about 1,100 metric tons of 
chromite, which was exported. Manganese 
was also produced both for consumption 
within the country and for export. Both 
chromite and manganese ore were mined 
in the Oriente Province. 


3 Harold J. Drake, physical scientist, Division of 
Nonmetallic Minerals. 

* Herbert R. Babitzke, chemist, Division of Non- 
ferrous Metals. 
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Table 5.—Bermuda: Foreign trade of selected mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1969 1970 1 
EXPORTS AND REEXPORTS 
Petroleum refinery products: 
Gasoline, aviation- .-.---------------------------- thousand 42-gallon barrels. . t 86 88 
Gasoline, r do t 11 17 
pcs pp MEC —— . ee do 1 (2) 
Jet (UG) io es r ⁰ I do- r 817 798 
Residual eil s- do- r 0 177 
Lüubpriea Gng ll- éé³:i ⁵ a mLocumeue dee bas do. 2) 
Scrap metal unspecified. . ------------------------------------ value, US dollars.. 18 474 802,678 
IMPORTS 
METALS 
Aluminum metal including alloys, all formmmdmdmdwmnunu NA 1,123 
Copper metal including alloys, all forms........................................- NA 1,040 
Iron and steel: 
Pig iron, sponge iron and ferroalloys....--.--------------------------------- NA 4,486 
Steel, primary [orm -sesini rr e REI PR acer E RE aO MEE E NA 18,392 
Semimanufactures_________--_------------ o-oo nnn nee NA 327 , 159 
Lead metal including alloys, all forms__......-..-..----------------------------- NA 44 
Nickel metal induding Ape io: JõöÜ⁵¹1bͥͥv ˙˙ꝛ a NA 18 
Platinum-group meta and silver: 
Metals including alloys: 
Platinum gTOUD. ³ĩiW¹w0.iÜ⁰¹ẽ qe das wc troy ounces.. NA 875 
S 5 c:coeetco a sane stewie came clin eee do.... NA 29,856 
Tin metal including alloys, all forms......--...--.---.---------------- long tons NA 6 
Zinc metal including alloys, all forms. - - - --------------------------------------- NA 2 
Other metals including alloys, all form —ö —ö ꝛU 444 NA 18 
NONMETALS 
Abrasives, natural, grinding and polishing wheels and stones NA 8 
Cement: 
I ocnlcs LO cuu ib iccdd ͥ La 1,409 49 
G a ok ie cae ͥ ⁰ͤA..ffſͥͤũ y sete eee sete r 2,548 
Clays and products: 
Clays and other refractory materials- --------------------------------------- NA 9 
Clay DrickS ß dd ect cun boe dM du zr s Me 3 $9,322 250 
Diamond not set or strung... _----.------------------------------------- carats.. NA 579 
Fertilizer materials: 
%%% ] ⁰ 9p yy y ee eee ee ce 12 
Manufactured 
NhhhhhhhhGh!! ͥ ⁰ꝙyꝑſſ d EE 1,056 7 
Phosphate... 22 ecco AAA 2 
l5 boc MEME 138 
Gypsum f MV IPEA ME 244 65 
1õ⁵%§5õ“ ³ ³ f t AAA ³ x LEE IL 2, 686 86 
Precious and semiprecious stones, except diamond: 
Natural... ùòͤ Z; ttt. .. K 8 carats.. NA 186 
Moantilacttred 2355 oo ee ) c aea A nna iE do.... NA 14 
III MIT c ð y e a a aA 159 71 
Stone, sand and gravel: 
Dien ð—-)0 yy e uten Een eene zie 1 
Gravel and crushed stone_............-.-.--------------------------------- ) * 18,310 91,644 
d ³o¹.. ³¹ —w¹q C ͤ·ddſ ͥ⁰yꝙd yd y 89,618 
MINERAL FUELS AND RELATED MATERIALS 
Coal and coke, including briquets_._.........-..---------------------+----------- 15 (3) 
Petroleum refinery products: 
%%% / aS ee tease essed eds thousand 42-gallon barrels. . r 226 254 
FHC ² 550s ere eee eee ue pre cuti Dui d 8 do.... 245 630 
JOG TUG set . ß e eee ecee es d60- 509 
Distillate fuel Oll... conu nol-éRZexzxGe-e- RES. RxeÉ a e imamA d meecemm do 185 787 
eds Kd f d CAS CES cS EE do- 329 
Lubricants (including grease)))7)7ꝛ/ßhß 44k! do 8 6 
Other: 
ain, ß ß dn eee ee do r 17 14 
Other eee ee ⁵%⅛ d ĩͤ eee tee eee O... 38 11 
r Revised. NA Not available. 
1 For year nning April 1, 1970. 


2 Less than 
3 Value in US$1.0 00, 
4 Includes stone chips 
5 Includes 926 barrels ‘of natural asphalt and bitumen. 


Source: Report of the Customs Imports and Exports, Bermuda, 1969 and 1970. 
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Table 6.—Cuba: Selected mineral commodity trade with Poland 


(Metric tons) 
Commodity 1969 1970 
EXPORTS TO POLAND 
1C1§öê—⅛ↄAß].1Uw.. d GnêtGn;..; ³ ] RÉEL LLL M t 9,614 17,721 
Copper Concentrate... < ⁵ↄð“ ð y ͤ=o᷑= d ⁰⁰k 587 e 
Manganese Of@ os oe oe Fo ee ⁰ ⁰kꝛßd . LE oe 15,546 NA 
Other nonferrous metal concentrateeẽ sss 478 228 
IMPORTS FROM POLAND 
Steel semimanufactures. |... 22. 22 ee eee 810 800 
Petroleum products... ß e emp ß . ee cau 8,890 494 


NA Not available. 


17 e Rocznik Statystyczny Handlu Zagranicznego (Foreign Trade Statistical Yearbook), 1970, Warsaw 
, pp. 


Table 7.—Cuba: Selected mineral commodity imports from U.S.S.R. 1 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 
METALS 

Aluminum metal including alloys, all forms...............----.--.-------------.- r 5,779 4,218 
Copper metal including alloys, all forms...------------------------------------.- r 5,148 5,698 
Iron and steel: 

Pig WON nk ——————————————— ———— — e 85,400 72, 400 

FerroalloVW. ues e eR IEEE GE EeRiui aue ³ðͤA / A 1,900 2,700 

Steel semimanufactures_.-_----_------------------------------------------ r 183,600 235, 800 
Lead metal including alloys, all form ꝓanꝓnᷣ m — n 1,100 1,200 
Zinc metal including alloys, all forrmmdmdwmm nununͥun· l.c. l2l2 222... .-- 500 

NONMETALS 

h/ ——————————Á———— P 10,600 9,500 
Cement, hydraulic. iilllllllllln..5?ĩ2 ]⅛ A3 188 , 000 103,000 
Fertilizer materials: 

Nitrogenous: 

iQ. DOM IRE UE LIEU Oe pU NRI NER ⁰⁰ãyd eee eo : 
Other manufactured... ----------------------------------------------- 217,800 241,700 

hd prie Ae ————————————— 52, 500 82, 500 

J ""—— Á—————————————— — HX 80,800 76,800 
Relractory materials. 2-2 2-208 ol 90e secs see . stole Sos 18 ,800 12,100 
Sodium compounds n.e.s.: 

„%%% ũ ¶ PM bee ote oe eee . uiu ces E d 25 ,900 16 ,300 

SS! ˙ ³1àT AAAAdddddddddꝙõ x LL ELE 6,779 8,019 
J%%%%%ßÜ—ã ͤ0ꝶ :::: — h! x 111,200 137,200 

MINERAL FUELS AND RELATED MATERIALS 

Carbon DlacE 2526 S322 :: y ß ED LEA r 8,027 2,425 
Coal: 

l o“¶·ꝛi ³⁰˙üͤ˖»ꝛ; ͥox( d E thousand tons 62 41 

Bill.. ⁰ LI EE QE do 24 10 
len] ]]] ⅛ ³ vd ĩè y ³ 4 Leases do 33 
Petroleum, crude oil and refinery produet s do 1 6,759 5, 987 

r Revised. 


1 Soviet exports to Cuba, reported in: Vneshnyaya Torgoviya S. S. S. R. za 1970 god (Foreign Trade of the 
U.S. S. R. for 1970). Moscow, 1971, 298 pp. 


DOMINICAN REPUBLIC ? 


The Government of the Dominican Re-  ductions for depletion are not permitted; 
public enacted a new mining law in June royalties on exports are set at 5 percent of 
1971. The principal features of the mining f. o. b. value; export prices are set by the 
law included: recipients of exploitation Dominican Government; the negotiation of 
concesions must form Dominican compa- an accelerated depreciation schedule is per- 
nies; exploration concessions are granted mitted; certain categories of imports used 
for 3 years and are limited to 30,000 hec- in exploration and exploitation operations 
tares, and exploitation rights are granted can be exonerated or pay reduced tariff 
for 75 years and limited to 20,000 hectares; duties for the first 25 years of operations; 
concessions are forfeited upon failure to 5 m i 
meet timing and work requirements; de- Netais. ECC 
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and the Dominican Government retained 
the right to declare certain areas as re- 
serves, the initial exploration of which is 
to be performed by the Government, with 
exploitation rights in these areas to be 
granted by the Government on a contract 
basis. 

The Dirrección de Minerias was in the 
process of reorganizing existing concessions 
in accord with the terms of the new law. 
Tenneco Oil Co., Bellomar, Inc., and Pit- 
man Petro Mining Co. were among compa- 
nies that had to relinquish their conces- 
sions in order to meet the requirements of 
the new mining law. Since the exactment 
of the 1971 mining law, Honduras Rosario 
Mining Co. and Morrison-Knudsen Con- 
struction Co. have applied for mineral 
concessions in the country. 


COMMODITY REVIEW 


Aluminum.—Bellomar, a consortium 
composed of Campbell Chibougamau 
Mines Ltd., Bayou Interests, Inc., and the 
Phelan Sulphur Co., investigated two 
bauxite prospects through its exploration 
concessions. The larger concession in the 
Barahona Peninsula covers an area of 
more than 776,400 acres. The second area 
covers about 324,000 acres in the northern 
region of the country. The Aluminum Com- 
pany of America has been mining bauxite 
since the late 1950’s at a rate of about 1 
million tons per year in the Barahona 
Peninsula. 


Table 8.—Dominican Republic: 
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Cement.—Despite a shortage of cement, 
the Government did not grant permission 
for the construction of two cement plants 
proposed by a Dominican-Spanish group at 
a site in Barahona and the other at Gua- 
vacanes by Gulf-Western Industries Inc. 
The country's only cement plant, which is 
Government-owned, increased production 
in 1971 by 23 percent. 

Copper.—Denison Mines continued ex- 
ploration driling on the Lion Mines por- 
phyry copper-zinc prospect. 

Toledo Mining Co. acquired exploration 
rights over three sites covering approxi- 
mately 140,000 acres. Preliminary 
examinations of the prospects indicated 
potential copper deposits of substantial 
tonnages. 

Mitsubishi Metal] Mining Co., Ltd., and 
Northbridge Mines, Ltd., voluntarily aban- 
doned copper concessions during the year. 

Gold and  Silver.—Honduras Rosario 
Mining Co., in a joint venture with J. R. 
Simplot Co., New York, outlined a gold- 
zinc-silver-copper ore body, which is ame- 
nable to open pit mining, at its Pueblo 
Viejo prospect. Exploration work report- 
edly indicated a commercial ore body con- 
taining in excess of 6,500,000 tons of oxi- 
dized gold-silver ore averaging 0.192 ounce 
of gold and 1.48 ounces of silver per ton. 
The ore consists of a mixture of oxide and 
sulfide minerals. An additional] deposit 
containing 17,700,000 tons of complex sul- 


Imports of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 1970 
METALS ! 
Copper including alloys, semimanufactures.................... ll. l ll... 831 NA 765 
Gold, silver, and platinum metal unworked and worked troy ounces.. 25,045 NA NA 
Iron and steel semimanufactures-_.__...--_--------------------------- ,195 NA 59,812 
Other nonferrous metals, all forms... ..... 22. Ll LL LL LL LLL lll... 2,128 NA 8,410 
NONMETALS ! 
COMMON sac tora camis 0 ͥ⁰ͥ⁰y; ELE E Ed M E 8,893 NA 5,551 
Gem stones (including pearls) unmounted. .................. kilograms.. 2,260 NA NA 
MINERAL FUELS AND RELATED MATERIALS 
Coal and coke including briquets- .----------------------------------- 587 NA NA 
Petroleum refinery products: ? 
Gasoline: 2. te eat thousand 42-gallon barrels. . 1,317 1,653 1,947 
Kerosine and jet fue 0...- 401 380 477 
Distillate fuel oil. ............---..----------------------- do- 849 719 799 
Residual fuel oliIII h do- 2,818 2,472 2,774 
Fl ieee oe ⁰⁰⁰ eames i E E do.... 13 180 
0 ͥ%] 29. nt y 8 8 227 358 342 


NA Not available. 


1 Data for metals and nonmetals from 1970 edition of Supplement to the World Trade Annual. V. 2 (South 


and Central America) 


2 From International Petroleum Annual, 1969 and 


ublished by Walker and Co. 275 York, 1972. 
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fide ore averaging 0.131 ounce of gold, 1.12 
ounces of silver, and 2.19-percent zinc, and 
0.252-percent copper was outlined. 
Nickel.—The nickel mining and metal- 
lurgical complex in the Bonao area, about 
60 miles to the northwest of Santo Dom- 
ingo, started production. The mine was de- 
veloped by Falconbridge Dominicana C. 
por A., a subsidiary of Falconbridge Nickel 
Mines, Ltd. Armco Steel Corp. holds a 
16.4-percent interest in the enterprise. 
Opencast mining methods are employed, 
and the lateritic ore is treated by a new 
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metallurgical process developed by Fal- 
conbridge. The deposits contain reserves 
estimated at 64 million metric tons of 
nickel. The production capacity of this 
complex is expected to be more than 63 
milion pounds of ferronickel per year 
when the mine and plant are in full pro- 
duction. 

On December 29, 1971, the first ferro- 
nickel exports by Falconbridge Dominicana 
left the port of Haina representing the 
culmination of the $180,000,000 project ini- 
tiated by Falconbridge in 1956. 


HAITI ° 


An agreement to develop bauxite in 
Haiti was signed by the Haitian Develop- 
ment Bank and Haiti Mineral Corp. of 
America. The agreement excluded the 
present workings by Reynolds Haitian 
Mines S. A. The concession agreements 
with Haiti Minerals were for 30 years with 
an option for renewal for an additional 20 
years. Total bauxite reserves in Haiti were 
estimated to be between 40 and 50 million 
tons. 

International Halliwell Mines of Canada 
was nearing completion of its exploration 
activities for copper at its holdings in 


Haiti. Upon completion of Halliwell’s in- 
tensive drilling program started 2 years 
ago, an assessment of the prospects will be 
made. Sedren S.A., a subsidiary of Consoli- 
dated Halliwell Ltd., operates a 150,000- 
ton-per-year copper mine at Mémé. 

The Haitian Government granted a 
prospecting license for copper and other 
minerals in the northern region of Haiti 
to the Haicana Mining Corp. S.A. The du- 
ration of the concession was 25 years, with 


the right of an extension for another 25 


years. 


JAMAICA * 


Jamaica was the world's largest bauxite 
producer in 1971 with production reaching 
over 12.7 million long dry tons. Alumina 
production in 1971 was over 1.8 million 
long dry tons. The value of bauxite and 
alumina production accounted for over 13 
percent of Jamaica's gross national prod- 
uct. 

Kaiser Bauxite Co. remained the largest 
producer. Alcan Jamaica Ltd., Reynolds 
Jamaica Mines Ltd., Alcoa Minerals of Ja- 


maica Inc, and Revere Jamaica Alumina 
Ltd. also mined bauxite. 

According to the Ministry of Trade and 
Industry, Reynolds, Alcoa, and Kaiser 
agreed to pay $3.9, $0.9, and $6.5 million, 
respectively, to the Government of Jamaica 
for retroactive income taxes from 1966. 


6 E. Chin, chemist, Division of Nonferrous 
Metals. 
7 E. Chin, chemist, Division of Nonferrous 
Metals. 


Table 9.—Haiti: Exports of mineral commodities 1 


(Metric tons) 
Commodity 1969 1970 Principal destinations, 1970 
Aluminum: 
Bax soo oe ee Lu 164 646 All to United States. 
1 (3) NA. 


Copper metal, all forms. .................- 


Iron and steel, all form. 1 


NA Not available. 
1 Years ended September 30 of those stated. 
2 Less than }4 unit reported. 


5 All to Japan. 
14 Mainly to United States. 


Source: Rapport Annuel de L’Administration Generale des Douanes, Pour L’Exercice, 1969 and 1970. 
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Table 10.—Haiti: Imports of mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 1969 
METALS 
Aluminum metal, all form 142 
Copper metal, all forma 9 
Iron and steel semimanufactures 6,954 
Lead: 
Ores and concentrates... .............. 22 
Metal, all form 10 
Nickel metal, sera zzz 1 
Silver metall kilograms.. 4 
metal, all form long tons 152 
NONMETALS 
Cement. -i2l2lo.sosncs ez mecddd dcc 816 
hall ee era 8 ur 
Clays: 
Crude. os ꝛoW . A 75 
Manufactured products. .............. 60 
Diamond, industrial thousand carats.. 880 
Fertilizers: 
Crude: 
Phospha tic 14 
Fo e 
Manufactured, nitrogenous 116 
Graphite, natural......................... Po 
BOM ise os ſ:é' ⁰ Se s te 53 
Stone, sand and gravel: 
Dimension 8tone....................- 8,457 
Sand and gravel...................... 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt, naturalll 850 
Coke and semicoke. ...................... 8 
Petroleum refinery products 
ne. - -thousand 42-gallon barrels. . 87 
Kerosine. ....................- Oase 9 
Distillate fuel oil..............- do.... 464 
Lubricants. ..................- do.... 11 
Ae. ec ce n do- 2 


1970 Principal sources, 1970 
245 Austria 155; United States 55. 


17 United States 11; Mexico 2. 
10,544 France 4,095; Belgium-Luxembourg 2,919; 
Japan 1, 152. 


() NA. 
() NA. 


United States 176; West Germany 164. 


Denmark 114; France = United States 25. 
18 Mainly from Puerto Ric 


48 United States 34; West Germany 14. 

United States 136; Japan 61; 
Kingdom 17. 

55 All from United States. 


"United 


Puerto Rico 14; United States 1. 
United States 28; France 9. 
(2) NA. 
1 Mainly from Canada. 
United States 107; Netherlands 18. 


West Germany 183; United States 5. 
8 All from United States. 


Jamaica 104; West Germany 37; United 
States 25. 


Curacao 68. 

3 United States 1; Curacao 1. 

Curacao 344; Honduras 68. 

11 United States 5; Curacao 3. 
3 Mainly from United States. 


NA Not available. 
1 Years ended September 80 of those stated. 
3 Less than }4 unit reported. 


Source: Rapport Annuel de L'Administration Générale des Douanes, Pour L' Exercice, 1969 and 1970. 


Under the agreements, the companies ac- 
cepted an imputed profit of $4.02 per 
ton of bauxite exported compared with 
the former rate of $3.79 per ton. 

Ihe new alumina plant of Revere Ja- 
maica started operations in 1971. Output 
from this plant, with a rated annual ca- 
pacity of 199.6 thousand tons of alumina, 
will be shipped to Burnside, La., rcloaded 
into barges, and carried up river to the 
Revere aluminum reduction plant at 
Scottsboro, Ala. 

Alcan Jamaica produced over 1 million 
tons of alumina at its installations at 
Ewarton and Kirkvine. Aluminum Partners 
of Jamaica (Alpart) and Revere Jamaica 
accounted for the remainder of the alu- 
mina production in Jamaica. Alpart, 
jointly owned by Kaiser, Reynolds, and 
The Anaconda Company, has a capacity of 


861.8 thousand tons of alumina per year. 
Expansion of Alpart’s alumina capacity to 
1.3 million tons per year at its installation 
at Nain in St. Elizabeth Parish was more 
than three-quarters completed at yearend. 

Alcoa’s new alumina plant in Clarendon 
Parish also was nearing completion. This 
installation consists of two units, each hav- 
ing a rated capacity of 199.6 thousand tons 
of alumina per year. With the completion 
of planned plant expansions, Jamaica will 
have an annual alumina production capac- 
ity close to 2.8 million tons by 1973. 

Merland Explorations Ltd. continued its 
diamond drilling geophysical program to 
find copper anomalies. Induced polariza- 
tion surveys were made at Eping Farm, 
Ugly and Flint Rivers, and Whitfield Hall. 
General Crude Oil Co. of Houston, Tex., 
assisted in financing this project. 
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Table 11.—]amaica: Foreign trade of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 1 1970 2 
EXPORTS 
METALS 
Aluminum: 
Bauxite and concentrate___..----------------------------------------.-- 7,723, 419 9,392, 557 
Oxide (alumina) and hydroxide.......................... ««hͤ„„„„ö 1,195,913 1,330,337 
, e OL na ceu uL ELS A see NA 295 
Copper: 
Ore done haa uie d e e EE NA 355 
T ˙ “ꝙ'Ꝙ xx. ꝗ ⁰¼ cc La ⁵⁵ ek oe a NA 565 
Iron and steel e y cie LEE NA 1,969 
Lead metal unwrought and semimanufactures____......-...--.--------------- NA 185 
Zine ore and eeneenuiggkhkee. 25JJ008 ode oce werd NA 600 
NONMETALS 
rr ³ ? 71,968 
GYPSUM oe ee ey ados dune co ius cepa ⁰(rtm 8 3 942,687 242,218 


MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products (excluding bunkers): 


Gasoline... oc e excu EIL ete oe eee thousand 42-gallon barrels.. 33 820 
77777 oa eee oe cee ⁰d m 88 do.... 50 65 
Distillate Mel ]]]... RES ELE ere do- 388 229 
t r- e Le do- 246 ae 
FF: ³ĩ˙”—w» ð d dym dy ete ewe do- 116 15 
)))FF UC o oue a T I do.... (4) i 
IMPORTS 
METALS 
Aluminum metal including alloys, all forms. ................................- NA 8,766 
Copper metal including alloys, semimanufacturemSsSss NA 604 
Iron and steel, e ⁰yd 108, 622 114, 068 
Lead: 
ö§ĩ§Ü[—C?ũ 5Ü ———————— ———— ——— PM! NA 809 
Metal including alloys, all form Ze k k NA 271 
Manganese ore and concentratess +--+ ++ ee NA 180 
Tin metal including alloys, all form FFC long tons NA 16 
Titanium / ⁵ù U vfl. -D ⁰ LAN M NA 216 
Zinc metal including alloys, all fofrmnmmmEũw i. NA 274 
NONMETALS 
P ³ ³ :::: hd y oL Ee Sui mx bees NA 659 
FUT ee ee ere somes esac osteo we eo eee NA 1,975 
Clays crude $8.8... ooo ;- ³·¹¹ ae So yd d y LL ceu ur NA 1,052 
Fertilizer materials manufactured_____..........-------_-------------------- NA 85,012 
Ch a ß RU RI Sone sy Bese ie eee NA 956 
Sand excluding metal bearing NA 1,468 
Sodium compounds, caustic sodddezuzzʒzʒʒw „ NA 327,983 
Sulfur, elemental, other than colloidal......................................- NA : 
"Tale and SUCRE ⁰ ¹w e ͥͥ ⁰⁰⁰ y es COL ĩð v NA 257 
MINERAL FUELS AND RELATED MATERIALS 
Carbon DiaeK 2 6 25.6 / dd ſ Do I E UND E NA 687 
Coal, coke and brigugg,,,dſddddddddddddddddddddd NA 668 
Petroleum: 
, d Lm ecu Ld a thousand 42-gallon barrels. . 11,287 9,880 
Refinery products: | 
GaRODDe. —— cole G(êuͥůꝛẽ tcu . do 54 1,061 
Kerosine and jet fuel... .......... 2.22222 „ do.... 177 885 
Distillate fuel dp. quse S Deus do.... 313 115 
Residual fuel oil... ........ 2222222222 L2 LLL LLL ee do- 1,325 191 
Eübre ant.. 8 do 128 88 
CPP] o Wide ⁰⁰ y a EE do.... 11 12 


NA Not available. 

1 Source: Department of Statistics. External Trade Bulletin, December 1969. Trade Statistics Unit, Bulletin 
274, Kingston, Jamaica, 1970, 34 pp; 

2 Source: Statistical Office of the United Nations. Supplement to the World Trade Annual 1970, South and 
55 including the Caribbean and Bermuda. V. 2, Walker and Company, New York, 1972, pp. 638- 
641, and 64 ` 


3 May include other crude nonmetals. 
*Total refinery products was erroneously reported as other refinery products for 1969. 


Caribbean Cement Co., Ltd. planned to produce cement will be increased to 
install a fourth kiln at its plant in Rock- 650,000 tons. Plans to build a cement plant 
port, Kingston Parish. When completed in in the port at Montego Bay were sus- 
1972, the company’s annual capacity to pended inasmuch as the cash flow from 
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the Rockport operations could not provide 
the required capital. Caribbean Cement 
purchased property at Montego Bay to be 


used for the erection of a plant in the 
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event that the project should prove to be 
feasible. The company continued to seek 
concessions or incentives for the proposed 
plant from the Jamaican Government. 


MARTINIQUE * 


Mineral production in Martinique in 
1971 consisted of construction aggregates, 
clays, marine salt, fertilizers, cement, and 
petroleum refinery products. Production of 
crushed stone in 1971 is estimated to have 
been about 800,000 tons, salt about 300,000 
tons, and sand about 250,000 tons. Small 
tonnages of clays and pumice were also 
produced. No official statistics were re- 
ported on the output of fertilizer and ce- 
ment. 


Construction of an oi] refinery and a ce- 
ment plant was completed and production 
begun in January 1971. Production data 
from these facilities were not reported. 
Mineral production on Guadeloupe, con- 
sisting principally of construction aggre- 
gates and cement, was not reported in 
official statistics. The establishment of an 
oil refinery and deep water port was still 
under study at yearend. 


NETHERLANDS ANTILLES ° 


Petroleum refining continued to be the 
most important industry in the Nether- 
lands Antilles during 1971. Operations of 
the Aruba refinery of Lago Oi] and Trans- 
port Co., a subsidiary of Standard Oil Co. 
(New Jersey), and the Curacao plant of 
Shell Curacao, N.V., contributed over one- 


Table 12.—Netherlands Antilles: 


fifth of the area's total Gross National 
Product and provided employment for 
over 5,000 workers. 


3 Harold J. Drake, physical scientist, Division of 
Nonmetallic Minerals. 

? Gordon W. Koelling, geographer, Division of 
Fossil Fuels. 


Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 
METALS 
Iron and steel metal, scrap and otgerrrrrr LL Ll Ll Lll lll l ll .- 4,658 860 
Lead metal including alloys__.._.......-.---.---------------------------------- 18 50 
Silver and platinum-group metal................-.... L2 2.2222 2222222222... value.. $5,833 $107,117 
Other nonferrous metals 2 , 238 1,2 
NONMETALS 
Fertilizer materials: 
Crüde o c ß ) ß EU ee 113,171 91,521 
Manufactured: 
NIIORODOUS.. -Lezeswerdesewucuecedestendcu o me mpecu a EE 118,751 67,586 
AMMONIA. PE 89,907 65, 715 
Stone, sand. r mr 850 975 
/f/ EE 72 119 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum: 
CwLcnQ1j ˙à A ⅛˙¹ſ m RE eee ec eee thousand 42-gallon barrels. . 2,670 4,950 
Refinery products: ! 
Aviation gasoline ..-.-...-2 02-229 Ore LIE EO do...- 6,159 1,819 
Motte eee et eo Swe ese ooo ids do.... 27,685 15,059 
Kerosine and white spiri!ekut do.... 17,810 4, 
Jöͥõĩ³ĩñ. te . . . es eee ae do.... 19,941 16, 008 
Distillate fuel lll ³·¹wwwwwm yd ¶⁰⁰ k- wee Dames do — 22,764 26,280 
Niang teas sm be D HUS eae ids do.... 147,681 175,034 
n Detroleum Pas... lc occ uso isi ccc do.... 3 345 
Lubricants including greagsgsezw‘et„„ĩ do- 6,013 6,239 
Mineral jelly and wa 2 o. ccc 247 220 
Bitumen and other residues do... 6,587 6,538 
CCF ⁵²˙²“ ĩð eee y tt eee S do 6, 595 5, 526 


1 Data obtained from refinery companies. 


Source: Unless otherwise specified, Jaarstatistiek Van de In-en Uitvoer Per Goederensoort Van de Neder- 
landse Antillen, Bureau Voor de Statistiek (Annual Statistical Report of Import and Export Commodities of 
the Netherlands Antilles by the Bureau of Statistics 1969 and 1970). 
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Table 13.—Netherlands Antilles: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 
METALS 

Aluminum metal including alloys, all form n 2l. .l2.2.-.2.22. 250 195 
Copper metal including alloys, all formt 279 87 
Iron and steel semimanufactureeess̃g 37,072 51,974 
Lead metal including alloys, all forms. ....................-.. „„„ 18 
Nickel metal including alloys, all forms............................... l2. ..l l.l... 2 182 
Tin metal including alloys, all form tmn «„ „ long tons 8 18 
ae metal including alloys, all formmꝛrꝛ ꝶ ll l.l ll. l ll. l.- 123 88 

r: 

Nonferrous metal scrap... ..--..-------------.---------------- eee 195 214 

Base metals including alloys n.e.s_.........---2----.--- ee cl. ee 17 44 


NONMETALS 
Cement 


UD PS 6,022 3,039 
0 ²³·’1oÜiũĩ0à ] ⁰ ſͥ d.... y e E 1.416 „645 
Diamond, gem not set or stru ng nunununinunun IW”... carats.. 1,905 uL 
Fertilizer materials: 
lll cuu ee ee ]⁰o ur e Le C M DE 1 i 
llt 2 ennaa ce cece a Ee cue E. 721 488 
P/ ⁰ ¶⁰¶⁰ꝗqd secum dama D CREE 36 94 
CC///öö;ÄÜ ee eee ee aa tes ue eee x Sere week 100 540 
Precious and semiprecious stones, except diamond. ................... troy ounces. . 154 184 
Sd ³˙ðiwAA.³·˙¹¹ N. eG eee dy a eee ak 862 1,032 
Senne ⁵⁊ͤ 0 y ema E EE D ELE 26, 590 21. 549 
Stone, sand nd e yd ⁰ ERES EE „11 82,001 
MINERAL FUELS AND RELATED MATERIALS 
Coal, coke id ⁰ y ⁰ eL E EE 14 40 
Gas, liquefied Dettoleun. petroleum ga8................ thousand 42-gallon barrels. . 271 259 
Petroleum: ! 
Crd sl ues ee ee ee eee oe ee Poe Bee eee do.... 285,450 818,258 
Refinery products: 
Gasoline. .— ccs oo Sh eee ee eee D LI do 2, 432 
Kerosine and jet fuoeee eee“ 0-..- 260 
Distillate fuel oil- T . . ou ee ed do.... 1.531 2, 865 
ee, . d e Et EAE do 15, 645 12,278 
Eubricants JJ Er aet x 8 do- 117 64 
öĩ ↄ ⅛ z Kk t y Ei ad do 21 20 
Mineral tar and other coal-, petroleum, or gas- derived crude chemicals 22 14 


1 Data obtained from refinery companies. 


Source: Unless otherwise specified, Jaarstatistiek Van de In-en Uitvoer Per Goederensoort Van de Neder- 
landse Antillen, Bureau Voor de Statistiek (Annual Statistical Report of Import and Export Commodities of 
the Netherlands Antilles by the Bureau of Statistics 1969 and 1970). 


During August 1971, a 100,000-barrel- 
per-day hydrodesulfurization unit was 
placed onstream at the Aruba refinery. 
This unit is to use refinery pentanes as the 
hydrogen source for desulfurization. When 
operated at capacity, the unit will have a 
byproduct sulfur output of approximately 
300 tons per day. 

Installation of a refrigerated butane stor- 
age tank was completed at the Curacao re- 
finery during the early part of 1971. This 
88,000-barrel tank was erected adjacent to 
the plants's two 44,000-barrel refrigerated 
propane tanks. The new tank is a single 


wall vessel insulated by a rigid polyure- 
thane temperature barrier and is capable 
of storing butane as a liquid at approxi- 
mately atmospheric pressure. Design and 
construction of the tank was carried out 
by the Chicago Bridge and Iron Co. 

At yearend, work was in progress on a 
3,000-barrel-per-day lube oi] unit at Cura- 
cao. This project was scheduled for com- 
pletion during 1972. 

The output of mineral commodities in 
the Netherlands Antilles is shown in table 
l. 


TRINIDAD AND TOBAGO *° 


Although crude oil output declined al- 
most 8 percent during 1971, petroleum 
production and refining continued to ac- 
count for about 25 percent of Trinidad 


and Tobago’s gross national product, were 
the source of approximately 30 percent of 


1? Gordon W. Koelling, geographer, Division of 


Fossil Fuels. 
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Government revenue, and were responsible 
for more than 80 percent of the country's 
total export receipts. 

The rapid decline in crude oil produc- 
tion from a peak of 183,208 barrels per 
day in 1968 to 129,173 barrels per day dur- 
ing 1971 resulted primarily from the de- 
pletion of several of the fields operated by 
Trinidad Northern Areas, Ltd., and Tex- 
aco Trinidad, Inc., the country's principal 
oil producing companies. The greatest rate 
of decine in 1971 was experienced by 
Trinidad Northern Areas, Ltd., as a result 
of mechanical problems with recently in- 
stalled water injection facilities and in- 
creasing water production in a number of 
wells in the Guayaguayare field. 

A reversal of the 3-year downward trend 
in crude oil output was expected to occur 
in 1972 as a result of field development ac- 
tivities in progress during 1971. The bulk 
of this activity involved recent oilfield dis- 
coveries off Trinidad's east coast. There, a 
17-wel] platform located in the Trinidad- 
Tesoro Petroleum Co., Ltd., Galeota 
field was expected to initiate production at 
the beginning of 1972. This platform is 
connected to the shore by an underwater 
pipeline approximately 8 kilometers in 
length. 


As of yearend 1971, development of the 
two Amoco Trinidad Oil Co, Ltd., east 
coast offshore oilfields was also well ad- 
vanced. Work on the initial offshore pro- 
duction facilities in the Teak and Samaan 
(formerly Radix and North Point Radix) 
fields, a crude oil pipeline, and the neces- 
sary shore installations was 95-percent com- 
plete. A 37-kilometer, 16-inch pipeline had 
been constructed between the first of two 
production platforms in the Teak field to 
a tank farm and marine export terminal 
at Galeota Point. An additional 18 kilome- 
ters of 16-inch line extended from the 
Teak field to the production platform in 
the Samaan field. Plans were to initiate 
production from these fields at a combined 
rate of 40,000 barrels per day during Feb- 
ruary 1972 and to increase output to 
70,000 barrels per day by the end of that 
year. Peak production of 130,000 barrels 
per day, as much as Trinidad's total aver- 
age daily output in 1971, is expected to be 
reached in 1973 or 1974. Teak and Samaan 
crudes have an average gravity of 32.5? 
API and a low sulfur content. 


The highest level of drilling activity 
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since 1966 was recorded in 1971 when the 
combined footage of exploratory and de- 
velopment hole drilled totaled 939,134, a 
42-percent increase over the 1970 figure. 
This sudden rise in activity was accounted 
for by the accelerated drilling program of 
Texaco Trinidad, Inc., in an attempt to 
arrest its rapidly declining production. 
However, the quantity of additional re- 
serves discovered as a result of Texaco’s 
program was slight, and the company’s de- 
velopment drilling efforts were only mod- 
erately successful. 


Amoco Trinidad Oil Co., Ltd., continued 
its east coast offshore drilling program 
during 1971 with most of its activity being 
directed toward the development of the 
Teak and Samaan fields. The seven explo- 
ratory wells drilled by Amoco resulted in 
an oil and gas discovery near the Samaan 
field and a gas discovery on the Tourma- 
line structure. 


Three of the groups awarded explora- 
tion and production permits covering areas 
off Trinidad’s north coast in 1970 engaged 
in exploratory drilling during 1971. The 
Phillips Petroleum Caribbean, Ltd.-Cleary 
Petroleum Corp.-APCO Oil Corp. combine 
drilled three wells; and the Deutsche Erdól- 
versorgungsgesellschaft, mbh  (Deminex)- 
AGIP, S.p.A., group and the Oceanic Ex- 
ploration  Co.-Santa Fe International 
Corp. Terra Trinidad and Tobago, Ltd., 
consortium each drilled one well. All of 
the wells drilled by these groups were dry 
holes. 


An exploration and production permit 
covering a à 187,000-acre tract off the 
southeast coast of Trinidad, south of Amo- 
co's Teak field, was awarded to a three- 
company consortium in October 1971. Both 
Texaco Trinidad, Inc., and Shell Trinidad, 
Ltd., hold a 37.5-percent interest in this 
consortium with the remaining 25-percent 
interest being held by Trinidad Tesoro Pe- 
troleum Co., I.td., a company in which the 
Government holds a 50-percent interest. 
Should commercial quantities of oil and/or 
gas be discovered in this tract, the Govern- 
ment is entitled to a 20-percent interest in 
the consortium without contributing to ex- 
ploration costs or to an overriding 10-per- 
cent royalty. Terms of the agreement also 
included a signature bonus, sliding-scale 
production bonuses, and a 15-percent roy- 
alty (in addition to the optional overrid- 
ing royalty) on all production. 
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In December 1971, the Government con- 
tracted with Delta Exploration Co., Inc., of 
Houston, Tex., for a joint venture marine 
seismic survey covering 400,000 acres in the 
northern half of the Gulf of Paria and 
1,340,000 unlicensed acres off Trinidad’s 
east coast. Approximately 840,000 acres of 
the east coast area to be surveyed involve 
water depths of between 600 and 2,000 
feet. The survey was scheduled for comple- 
tion by mid-1972 after which the results 
are to be offered for sale to prospective 
bidders, who are then to be allowed 3 
months for the preparation of competitive 
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offers for exploration and production per- 
mits. 

Refinery expansion programs in progress 
during 1971 included an increase to 20,000 
barrels per day in hydrotreater capacity at 
the Shell Trinidad, Ltd., plant at Point 
Fortin, the addition of a 100,000-barrel- 
per-day vacuum distillation unit, an 80, 
000-barrel-per-day distillate hydrodesul- 
furizer, and a  250-ton-per-day sulfur 
recovery unit at the Texaco Trinidad, Inc., 
refinery at Pointe-a-Pierre. All of these fa- 
cilities were scheduled for completion in 
1972. 


Table 14.— Trinidad and Tobago: Exports and reexports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 
METALS 
Aluminum metal including alloys, all formmꝛnuꝛuꝛꝓ ꝛ 4 t 91 104 
Copper: s 
Metal inc Ung alloys, all formis... 2-2 Seadoo eae 264 811 
Iron and steel: 
Serap crer p d sea C sens 7,880 16,597 
Steel, PCC) ⁰ààààà)½½½½½½½½½½½....... 8 2 
Semimanufactureemꝛꝛ tt ß 1,054 806 
Lead metal including alloys, all forms_........._.--.----------.----------------- 61 56 
Silver metal including alloy sz troy ounces... 858 1,915 
Tin metal NOTED od. ook se oe es ee See ee ec uic Me long tons.. 181 o 
Other: 
Scrap, nonferrous wet 290 251 
Base metals including alloys, all formmmmCmꝛmꝛ „„ (1) 81 
NONMETALS 
iQ c d pdf esa 819 Ex 
(6 jo — Á—————————————————— 8 - T1 
Clays and products (including all refractory brick).........-..-..................- 2,939 4,789 
Fertilizer materials manufactured: 
NIFOPenOUR. «2 ³o.w rr Oo eee ee ee ete ee dme 116,695 94,306 
P sete soe oe eee Gee ase uoc id é 4,095 ,600 
III ⁵ĩðDſ ͥ⁰⁰AdAAddddddddd/dddddddddddd/ͥͥ/́wꝗwͥ( i cR eee eee Soe 9,979 8,898 
Precious stones cut... ..... 222222 c LLL LLL LL LLL LLL LLL LLL Ll ll2l2.l2l2..- troy ounces.. 25 8 
VI MM REM TEE 80 16 
Sodium and potassium compounds ae Ie nnn 5 18 
Stone, sand and gravel: 
Dimension stone: 
Cu... y Sat he 3 (1) 
Worked- 5 i ͥ ³˙T—taĩpm—᷑—t ...... 8 1 2 
Gravel and crushed stoneeQ-lkkkkklns—nnslsG „„ 1,725 552 
ert y x 8 78 202 
Other N n. e. s. 
Pude Stic c ³ ů ⁵ yyy -T. 8 
Building materials of asphalt, asbestos, and fiber cement, and unfired........... 2,061 1,007 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and uman; rios | REC a ð -K ese 45,637 60,450 
Coal, coke DE ĩðWAWA.. -—-——X———————————À— 
Petroleum: 
Crude and partly refined N P UU H thousand 42-gallon barrels. . 6,230 8,669 
Refinery products: 
e dd . LM E do — 20,943 19, 552 
h ⁰AAdddſdſſͥͥ Add A c do 2,621 6,911 
Ami MEI ce x do.... 14,625 11,594 
Distillate t ð ⁵ð ñ ⁵ĩð T.:... y RE mU RA CMS do.... 15, 330 882 
Residual üer IlI.......r. o HIS cus do.... 80,810 81,619 
Dnm B tcu C D Mmi d x dcc 8 do.... 1,394 1,271 
MORE 8 do.... 2,227 1,627 


t Revised. 
1 Less than 14 unit. 


2 Government of Trinidad and Tobago, Ministry of Petroleum and Mines. 
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Texaco also announced plans to expand 
its Pointe-a-Pierre marine terminal facili- 
ties to accommodate tankers with a capac- 
ity of up to 260,000 deadweight tons. Some 
of the crude oil discharged from large 
tankers at this terminal is to be trans- 
shipped without further processing to other 
Western Hemisphere ports in smaller, shal- 
lower draught vessels. 

At yearend 1971, Amoco Trinidad Oil 
Co. was preparing a formal proposal to 
the Government concerning the develop- 
ment of its recently discovered nonasso- 
ciated natural gas reserves off Trinidad’s 
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east coast. These reserves are reportedly ca- 
pable of supporting production at the rate 
of 500 million cubic feet per day. The 
most likely development of these reserves 
would involve the construction of gas li- 
quefaction facilities in Trinidad and the 
export of liquefied natural gas (LNG) to 
the United States. The Government of 
Trinidad was expected to insist on some 
degree of participation in such a project. 

The production of mineral commodities 
in Trinidad and Tobago is shown in 
table 1. 


Table 15.—Trinidad and Tobago: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 
METALS 
Aluminum: 
Bauxite and eoncentrateehũk „„ 11 208 
Metal including alloys, all form r 970 455 
Arsenic and compoundlmdnss eee 8 16 
Chromium ore and concentrate.._.......-----...-.----- „„ 26 me 
Copper: 
Ore and // hf. / ³˙¹¹ ¹ 6 ſqmq oe eee ee eset eee E Eae Lt ee 2 M" 
Copper sullate. c de 9 18 
Metal including alloys, all formen kw ee 155 272 
Iron and steel: l 
SS 8 3234 ;ö ³ðVAA (CÓ PPÜ 1, 665 767 
Pig iron, ferroalloys, and similar materials „„ 14 138 
Steel, primary %,, 1,626 1,287 
Semimanufactures: 
Bars, rods, angles, shapes, sections r 15,956 19,266 
Universals, plates and sheets 18,860 81,045 
Hoop and SUD. ouam ß comes e e ede M E 1,396 1,261 
Rails and accessories._.........--.--..----------------- eee 17 
hp. enr 1,741 2,192 
Tubes, pipes, and fitting 15,978 19,159 
Castings and forgingngns sss kb 27 143 
Lead: 
Ore and concentrate. |... 22.222222 L LL LLL LLL „„ 2 20 
Metal including alloys, all formuꝛᷣ-p f lR. r 150 858 
Nickel metal including alloys, all forms... ...........................- Ll... lll... 8 
Platinum-group metals and silver: 
Metals including alloys: 
Platinum grTOUD.. . eR Eds ESEEdEM S troy ounces.. 162 
% MMC do.... 61,642 112,119 
Tin metal including alloys, all forms_...............-..------.-------- long tons 1,240 66 
onc metal including alloys, all fofrmmIJmꝛmꝛ ll „„ 69 67 
r: 
Scrap, nonferrous metals. |... 22: c cc c LLL LLL LLL LLL LLL Lee LLL LLL ĩ]]« ² Ʒn eee 11 14 
Metals including alloys, all forms..........................................- 4 
NONMETALS 
Abrasives, f!!! ⅛ͤͤ dd d sete cee sess 27 28 
Barite and wither ite 67 7,090 
Coment- note ſßſdſſ ͥ⁰ (gms æ ß a ß iu Rd DU E IEEE r 8,848 5,251 
Clays and products (including all refractory brick): 
/// ↄ³ĩð?ÄV... ³ ] 0 0m. ĩ odas cd 159 257 
FU ⁵²˙˙ // ⁰•““Nꝛa ꝛo¹ ⁰ r yd Ripite ea md CE 2, 422 8,908 
JJ soe oe eae eas x A INE 488 611 
Fertilizer materials: 
Crude. 2c ß ß ß ß 1 84 
Manufactured 
Ni ³o¹.w-.. ð—WyAy yd ʒ LL LU I tU. 318 284 
eee, ß ß e EE r 498 896 
C;! ³˙¹.¹A.. ] ũ ʒ œͤ! :!:. ⁊ð-0ß, ;- y MEE 4, 280 4, 828 
Other ieee ð»w̃ ę . 2, 055 1,428 
a ß p ION TURO HS ß 33 21 
Magnesite- coccu ſyßdſdſ m ß — Á——— 46 151 
I ĩ˙e / ⁰ 0 nu.... ⁰yds yd y ER E 11 27 
, ß e e AL UE Ge EE 8 12 
Precious and semiprecious stones, cut and uncunutnrur᷑rk- troy ounces. . 544 810 


See footnotes at end of table. 
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Table 15.—Trinidad and Tobago: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1969 1970 
NONMETALS— Continued 
ri e ——— ————— ——— — PRAE 11,076 10,706 
Sodium and potassium compounds n.e.s.: 
Caustic ‘8008 MCN ³¹AA ³˙ dn 3 5, 508 2, 856 
Caustic potash, sodic and potassic peroxides. .__.............--.----.-.--.--- 1,795 2,800 
Stone, sand and gravel: 
Dimension stone: 
A DIR SEN RU EUR 14,611 11,918 
J :.lolacecdonee e deada uae ⁰qyßd y i ce 116 84 
Gravel and crushed stone_.__.......---.-----------.------------------------ 401 415 
Sand. EAE NEEE A E NE DU —0'⁰’ðG eee y A ES 6 88 
Sulfur: 
Elemental... 2: 9 daenna ] ⁰ mZmq d hk ⁰ʒ 19,114 15,744 
Sulur acie 2.0500 ee ³ h- ß LIT DE c Ee 21 36 
Other nonmetals, n. e. s 
ae ff ß Ed E e DE 684 812 
Building materials of asphalt, asbestos and fiber cement, and unfired............ 921 1,078 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, naturaaa11llllllllllllilnnnæææ‚kk r (1) 2 
Coal, coke and briquets. PIANTI EEE ͤꝗ 8 185 116 
Petroleum: N 
Crude and partly refined ꝛz „ thousand 42-gallon barrels... 103, 762 118 , 265 
Refinery products: 
11Üͤ⁰ ER ²·˙ð˙i et ae a! do- 7 269 
Kerosine and jet fuel... l ⁰ do- 747 984 
Distillate ; ]ð«³A. ð—âA (m ⁰⁰ eme do 1 288 
Residual fuel Giles. ß ß ß sa ueus se ccs 820 832 
ll ³⁰ꝛ¹-w¹-müü ⅛³Hçm‚ ³ K MEE ERE ue 0 cac 43 69 
Liquefied petroleum gass s „ 0...- 2 8 
|4 7. DEDICO RECO isl : 43 278 
Mineral tar and other coal-, petroleum-, or gas-derived crude chemicals r 67 81 
r Revised. 
1 Leas than 14 un 


2 Government of of Trinidad and Tobago, Ministry of Petroleum and Mines. 
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BRITISH HONDURAS 


British Honduras joined the Caribbean 
Free Trade Association (CARIFTA) in 
1971 in a move which was expected to 
strengthen its foreign trade and domestic 
industrial and agricultural position. As a 
member, it has a preferred position among 
the Commonwealth Caribbean countries for 
export of agricultural output. Generally, 
duty-free access will be available to the 
markets of Barbados, Guyana, Trinidad 
and Tobago, Jamaica, and a number of 
British Caribbean Islands. British Hon- 
duras was also granted the right, in prin- 
ciple, to have a limited association with the 
Central American Common Market. 


The Caribbean Development Bank ap- 
proved financing for part of Belize Elec- 
tricity Board's 5-year development program 
to improve and extend service in the area 
around Belize. 

An application for a development con- 
cession to build an oil refinery by a newly 
registered company, Belize Refining and 
Terminal Limited, was published in the 
official Government Gazette. The proposed 
refinery was to have a throughput of 
100,000 barrels daily; the refinery comple- 
tion was set for yearend 1974 and a mini- 
mum of 480 persons were to be employed. 


! Physical scientist, Division of Nonferrous Metals. 
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Table 1.—Central America Areas: 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 1971 v 
BRITISH HONDURAS 
Limestone at ß ß b QE LI M DELE 134,000 146,000 268,900 
Jĩ ]«;ð ⁵ Z:. ß yd kms 888 93,000 105, 000 90, 000 
Sand % %ùù ñ ;: El E é 222,000 193,000 220, 000 
COSTA RICA 
CCCWHNollf...............lftêp0 ß E dE 158,459 178,500 212,532 
DI yy V T DL 15, 000 19, 000 21, 000 
Fertilizer materials, manufactured: 
Nitrogenous, gross weight... 36,000 40,000 57,149 
Mixed and unspecified, gross weight... ....... 2222222 L ccc Lll... 49,000 60,000 69,256 
C%%%%%%%é⁵] ff deseri NEE ER 8 troy ounces.. 500 500 500 
[DPI RT ³¹.⁰ ß 8 8,000 10, 400 11,000 
Petroleum refinery products: 
Gasoline. coa et eo thousand 42-gallon barrels. . 510 488 694 
KOro8Dé.. --. c. t. 0 tere y d do 144 141 164 
Distillate fuel oiililili )) do 894 839 1.266 
Residual fuel oil do.... 570 527 858 
Liquefied petroleum gasssxxxsxsx8sss do 4 4 2 
, . . . au 8,864 7,551 10,950 
Stone, sand and gravel: 
Limestone and other calcareous material q 240,000 250,000 391, 000 
Sand and gravel 000 0 ee eee 105,000 136,500 141, 000 
%%% era LU eee wea ayia a tees 350,000 455,000 600,000 
EL SALVADOR 
Aluminum metal, semimanufacture s 907 908 970 
Cemehb-- oo d d Esdr oe cL Mie e 141,713 166,694 167,000 
Fertilizers, manufacture 60,911 64,565 NA 
Gold: fno si e eo om E ͥͥͥſydſ A ĩ ͤ 8 troy ounces.. is 2,301 3,508 
GYVDSUID ao ee we te nie q lao MD E A ALLE zx 5, 552 NA 
Iron and steel: steel semimanufacture sss 32,942 16, 662 17,443 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels. . 575 305 784 
JJC ͥͥ % ͥ •¹Ü¹˙wſſ K ³• . E T do 229 163 258 
% ͥ ꝗ ⁰ͥ=ͥddd ⁰·⁰. y do 69 MS 181 
Distillate fuel oil[w“ldd 22 LL LL LLL LLL LLL l2. 2. do 549 310 985 
Residual fuel oll do.... 748 857 981 
5 petroleum gas do- 74 50 178 
"xr — Ó——— ——'sS 27,228 31.357 80,432 
Silver, 7///0öõ.Ü˙ v é eae eee troy ounces.. 153,516 215, 210 
Stone, limestone and seash ellas 209,910 387,686 275,800 
GUATEMALA 
Antimony, mine output, metal content 100 261 1,771 
1 ĩ˙⅛é⁊ .f... 8 thousand tons 187 225 e 225 
Feldipat ond bu A ha ul er ⁰ßd a EAE 2,000 2,500 e2,500 
Gypsum 5 ddͥ ceu DE ß T Na 7,725 7,710 e 7,900 
Iron ore and concentratttekee „ 3. 000 1,618 N 
Mine output, metal contentiůaůeůeẽ . r 300 r 500 e 500 
Metal including secondar -------------------------------oMao 225 75 90 
| Dor Rem ae ee a OCT ck EE ek SCAN DNE RAO y 17,400 21,990 922,000 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels. . 1,281 936 1,512 
Kerosine and jet fuel____________----__---_-----__--------- do.... 580 880 670 
Distillate fuel oil... 2. 222 c LLL LL n ũ 22s2c-- do 1. 586 1. 562 1.517 
Residual fuel oll do 1,759 1,702 1,691 
Liquefied petroleum gas do.... 96 107 114 
DIT Tr METTRE HERE eT mw v ĩ 10,900 17,770 NA 
Stone, crushed and broken: 

ehh ee ee a we thousand tons 590 312 NA 
l ³o·ww ³ ³ AZ eee E „040 N NA 
Volcanic as 45, 000 44, 180 NA 

Zinc, mine output, metal content 931 s NA 
HONDURAS 
Antimony, mine output, metal content_...........-.---------------- 118 343 664 
Cadmium, mine output, metal content 153 r 49 70 
Cemebt- a re che ↄ let E EM thes ß E 181,727 150,549 150, 000 
G ͥ erase y ʒ le bee E troy ounces. . 6,228 3,333 2,701 
GYDEUM. o Lor a specter ß ee ee ease 7,659 9,205 9, 000 
d, mine output, metal eon tent 13,839 15,965 17.967 
Petroleum refinery products: 

e thousand 42-gallon barrels. . 678 898 692 
%%% o. v d eU nd eere cere EE OS 8 8 21 48 66 
, oe ec . . E epa. do 182 230 288 
Distillate fuel oil. .._..._.______.____---_-------- eee do- 1,018 1,524 1,208 
5 11111111 ⁰²˙ m mt 8 do- 1,587 2,127 1,852 

OF QNUM a ee a a Ne ee ero O... 36 52 70 
Reay fuel and losses do 209 256 88 
17%%%%C%%%%%%f%Cßf ĩ²?᷑ĩꝛ1¹ĩ]///ñ,;ĩ?ĩé%)6 ⅛ . d E do 3, 726 5, 135 4,214 

JJJ7)%ͤͥͥͤ ³o· -A ²²²m ꝗꝗ mm;; eke CARE ð v ! 27, 802 27,000 » 27, 800 
dJJ§öÜ;[ᷣ 88 thousand troy ounces. . 8,905 3,816 9,642 


See footnotes at end of table. 
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Production of mineral commodities—Continued 


Commodity 1969 1970 1971» 
HONDURAS—Continued 
Stone: 
Dimension stone, marbbtteeeeeeeeeee!]!!1!llœns LL LL LLL LL LLL 2L l2 lll NA 1,401 NA 
„ Crushed and broken. .-...-------------------2------------------ 228,327 244,374 NA 
Zinc, mine output, metal content 16,006 20,040 22,894 
NICARAGUA 
%%%%%%%%%&P.WWWTkTR!!ĩ«ĩoé52•—,:ͥm C Ar E aA 109,046 136, 000 73, 795 
Copper, mine output, metal content.. 4, 158 3,361 3,662 
Gold, mine output, metal eon tent troy ounces.. 120,011 115,173 121, 134 
Gypsum and anhydrite, eru lle 30,000 » 30, 000 25,210 
Petroleum refinery products: 
Gasoline... lloc no TiO a - thousand 42-gallon barrels. . 660 927 890 
Kerosine and jet fue“l O.. 228 253 222 
Distillate fuel oill“““U U 8 673 933 968 
idual fuel oilwm]?djdddddd . do.... 614 922 1,105 
Liquefied petroleum gas do.... 67 110 14 
Salt. marine. ³⁰ k ³ðL y ele NA » 10, 000 ¢ 45,454 
Silver, mine outpuv ttt troy ounces.. 247,148 216,838 260, 666 
PANAMA 
P n.... %ꝛ·3»3A.... ð kydſ dd ĩè . EA iC LUE 173,745 180,000 191,869 
Clays and products: 
Crude n.e.8. ..... ~~ eee thousand cubic meters. . NA NA 114,683 
Ff co a ee temer ᷣ ⁰⁰yt E ee a do.... NA NA 152,911 
Iron and steel: Magnetite sands (gross weight) NA NA 300,000 
JJ%%%VG0ãſßͥõ0᷑ꝗ1—ä MO RC thousand cubic meters NA NA 2,294 
Stone, sand and gravel: 
LimestoDé.. os d nu A E do NA NA 4,129 
%%%k f ] ] 5 dd mt y a a a do... 138 NA 703,391 
J/)õõĩõĩõĩõ10⁵— ² ! ⁵ yy f 8 11.426 7,110 7, 866 
Petroleum refinery products: 
ff. eie ius thousand 42-gallon barrels. . 3,100 3,280 3,012 
Kerosine and je do.... 2,497 e 1,735 2,776 
Distillate fuel oillwl“77nnnndt do 5, 581 5,240 2, 527 
Residual fuel ol“.nlddddlldll. ccc ccc LLL lll do... 12,239 12,650 17,396 
Other. n . ums x e e do- , 878 2,185 1,251 
Refinery fuel and loss do.... 894 910 1,873 


e Estimate. r Revised. NA Not available. 
1 Sales. 


2 Used in cement manufacture, except for 18 tons in 1970. 


» Preliminary. 


Table 2.—British Honduras: 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 
FNiirxHxw!n ³A A 45 195 
Fertilizer materials: Manufactured 1 2 
Iron and steel: 

Metals: 
SOTBD:Gu usi ⁵«³iV?ꝶdodd y ĩ 1. 143 281 
Semimanufactures OMM ͤ ed ae eae 36 13 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels. . 19 39 
Kerosle.. close ete ace eee cem do.... 7 2 
Distillate fuel o-ll“lll do 8 2 
Lubricants... oc ojo bee 20€52 52m do.... 2 (1) 


1 Less than 1 unit. 


Exports of mineral commodities 


Principal destinations, 1969 


Guatemala 128; Mexico 67. 
All to Guatemala. 


All to Mexico. 


Mexico 13. 


Ship stores 38. 
Ship stores 2. 
Ship stores 2. 
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Table 3.—British Honduras: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal sources, 1969 
METALS 
Aluminum metal including alloys, all forms NA 124 J gom ica f United Kingdom 49; United 
tates 18. 
Copper metal including alloys, all forms NA 2 United Kingdom 2. 
Iron and steel, semimanufactures..............- 2,811 1,894 United Kingdom 1,183; Luxembourg 
184; United States 118. 
Lead metal including alloy NA 2 United States 2. 
Tin metal including alloys, all forms. long tons NA 8 France 2; United States 1. 
Zinc metal including alloys, all form NA 1 United States 1. 
Base metals including alloys, all forms, n.e.8. .... 104 Ef 
NONMETALS 
Sener hoe de cece cece 18,588 14,156 Jamaica 10,421; Honduras 3, 557; United 
Kingdom 148. 
Clays and products n RE all refractory brick): 
Refractory (including nonclay brick) oa 109 Mexico Ms United Kingdom 14; Bel- 
gium 
Nonrefractory......._...----------.----- a 11 Upi E Kingdom 6; Mexico 3; United 
tates 2. 
Fertilizer materials: 
Manufactured: 
Nitrogenous. --.-.-------------------- 1.330 1,625 Tu 90 Netherlands 264; United 
Phosphatic____.._-._...--..--.---.-- 688 1,305 United States 1,270; Netherlands 20; 
West Germany 15. 
POCGSBIC -sosi m. ... eb 379 249 United States 146; France 91; West 
Germany 10. 
Other including mixed. ............... 2,8936 3,147 United States 1,881; Jamaica 1,092; 
West Germany 91. 
II ³ Üꝗ¹j ⅛ĩ; K —Y 803 244 United sy il 181; Mexico 40; Neth- 
erlands 21. 
OO ee ho Oe ee UD ELI 684 599 United Kingdom 495; Netherlands 91; 
United States 13. 
Stone, sand and gravel___.__....__......--.--- A 5 United States 3; Guatemala 1. 
MINERAL FUELS AND RELATED MATERIALS 
Coal and coke includin 1 briquets 3 22 7 United States 4; United Kingdom 3. 
Petroleum refinery produ 
Gasoline. Pound 42-gallon barrels. . 90 184 Jamaica 97; Aruba 19; Trinidad 14. 
Kerosin do 37 60 Jamaica 45; Aruba 6; ‘Honduras 5. 
Distillate fuel oil. .............. do.... 108 124 Jamaica 92; Trinidad 24; Aruba 8. 
Residual fuel oĩiIIll do.... 29 85 All from Guatemala. 
Lubricants. ................... do.... 7 19 : 
ECC ĩ˙¹ꝛàA oe es do- 17 1 NA. 
NA Not available. 
COSTA RICA 


The bauxite-alumina project sponsored 
by Alcoa of Costa Rica, Inc., and the Gov- 
ernment of Costa Rica was progressing. 
Preliminary infrastructure was in the plan- 


ning stage. There was some possibility that 
the project would be enlarged as a multi- 
national effort to produce aluminum metal 
rather than alumina for export. 


THE MINERAL INDUSTRY OF CENTRAL AMERICA AREAS 


Table 4.—Costa Rica: 
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Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 
METALS 
Aluminum metal including alloys, all forms 18 95 oue 51; Nicaragua 20; Hon- 
uras 13. 
Iron and steel including alloys, all forms 9,601 6,104 Nicaragua 2,495; Guatemala 1,165; El 
Salvador 1,021. 
Lead metal including alloys, all form 14 " 
Other metals, nonferrous, all forms, n.e.s______-_- 92 97 United States 65; West Germany 24; 
Nicaragua 8. 
NONMETALS 
Abrasives, nat uraaaaalnnnnnns. i 3 All to Nicaragua. 
Abe ohr... teen p Esce uuu 24 10 Do. 
Cement. C . a a a EE 272 6 Do. 
Clays and produe ts 135 156 Nicaragua 112; Honduras 81. 
Diatomite and other infusorial earths........... r 33 33 El Salvador 30; Panamá 3. 
Fertilizer materials, manufactured: 
Nitrogenous_____._.________---_--------- 14,077 13,110 Mexico 5,040; El Salvador 3,504; 
Guatemala 1,945; Nicaragua 1,359. 
Phosphatic.__.__.______--_------------_-- - 20 All to Nicaragua. 
Other including mixed. ... ...............- 27,660 19,309 Panamá 11,354; Honduras 3,297; Nica- 
ragua 2, 955. 
GY OSU dd LUAM oe Se r (1) xo 
Lime eona es y mt 88 16 39 All to Panamá. 
Pigments, mineral, erulde. r 40 41 Nicaragua 25; Honduras 9; Panamá 7. 
//! ¹˙ 8 22 12 All to Nicaragua. 
Stone, sand and gravel: 
Dimension stones 40 158 Panamá 150; Guatemala 8. 
Other stone... oz culmo eine ES 207 203 Nicaragua 150; Honduras 53. 
Sand and gravel... ....... 2.22.2. 2-2. 1 E 
Other nonmetals, n. ess r1 Me 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products 
thousand 42-gallon barrels. . 114 355 


r Revised. 
1 Less than l4 unit. 


Panamá 208; Canal Zone 119; United 
States 28. 


Source: Ministerio de Industria y Comercio, Dirección General de Estadístico y Censos. Comercio Exterior de 
Costa Rica. San José, Costa Rica, 1969, 520 pp; 1970, 532 pp. 


Table 5.—Costa Rica: 


Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 
METALS : 
Aluminum including alloys, all forms 1,264 2,318 padama D117; El Salvador 341; Switzer- 
an A 
Copper: 
Copper sulf ate 29 22 United Kingdom 13; United States 5; West 
Germany 4. 
Metal including alloys, all forms 311 445 Mexico 197; Japan 78; United States 69. 
Iron and steel: 
Serap -ooa ise Soe oe c d A LEE - 6 Panamá 4; Mexico 2. 
Pig iron, ferroalloys, and similar ma- 
Fel! 88 r 17 29 West Germany 25; United Kingdom 2; 
United States 2. 
Steel, primary form 18,074 22,657 Belgium-Luxembourg 12,817; United 
States 4,221; West Germany 2,901. 
Semimanufactures.................- 67,344 72,102 Japan 29, 341; West Germany 11, 121 
elgium-Luxembourg 9,878. 
Lead including alloys, all form 117 132 West Germany 33; United States 31; 
Japan 21; Belgium-Luxembourg 20. 
Nickel including alloys, all form 5 4 West Germany 2; United States 2. 
Platinum-group metals including alloys, all 
formis. o 8 troy ounces. . 3,922 8,038 All from United States. 
Silver including alloys all forms. - do 8,295 27,489 Mainly from United States. 
Tin including alloys, all forms long tons 29 27 West Germany 9; United States 9; 
Netherlands 5. 
Zinc including alloys, all forms 1,453 2,624 Japan 977; Mexico 924; Nicaragua 447. 
Other: 
ME e concentrate of base metals, 
MUR ee a a ERTS DARREN 224 535 Mainly from United States. 
Metals including alloys, all forms 24 7 Do. 


See footnote at end of table. 


956 MINERALS YEARBOOK, 1971 


Table 5.—Costa Rica: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 
NONMETALS 
Abrasives, natural, n.e.s._........--.---- 46 50 wert Germany 16; United States 16; Italy 
Asbestoss «„ 457 736 Canali 558; United States 168. 
Boron materials, oxide and acid r 26 31 United States 24; West Germany 4; 
Netherlands 3. 
Gene.. 8 3, 275 6, 699 xa e ,970; Nicaragua 1,599; Mexico 
,280. 
a e" products (including refractory 
rick): 
Crd cl Lud I CIA LE 767 962 United States 606; United Kingdom 323. 
Products... o 88 5,967 5,967 Nicaragua 4,548; United States 881. 
Diamond, industriall carats.. 90,000 470,000 Mainly from United States. 
Diatomite and other infusorial earths. 440 218 United States 203; Mexico 14. 
Feldspar, fluorspar, and cryolite.......... 9 181 United States 165; Nicaragua 16. 
Fer materials, crude and manufac- 
ture 
Nitrogenous.__.__.._-._____-------- 67,860 52,985 United States 16,193; Colombia 11,178; 
West Germany 9, 531. 
Phosphatic. ....................-.- 17,894 24,462 United States 19 337; Colombia 4,062; 
Netherlands 758. 
PoLSBEID 23224655 Ss eset ee ueni. 25,134 21,401 United States 17,470; West Germany 
3,545; Panamá 358. 
Other including mixed. ............. 16,612 40,975 Netherlands 13,098; West Germany 9,665; 
United States 6, 593. 
Graphite, natural......................- 23 4 West Germany 2; "Ceylon 1. 
Gypsum and plasters.. ._.--.-.------------ 5,408 6,724 Nicaragua 6,539; "West Germany 127. 
Limé. ee et y eae eA 9 225 Nicaragua 206; United States 11. 
Mica, all form (1) 1 All from United States. 
Pigments, mineral, including processed 
iron OXIdé8 . r——.⅛“hß 8 8 3 Mainly from Belgium-Luxembourg. 
Precious and semiprecious stones, except 
diamond.................. kilograms.. 87 141 West Germany 78; United States 39. 
Salt including brine..................... 8,925 9,687 Nicaragua 4,856; El Salvador 8,048; 
Honduras 1, 280. 
Stone, sand and gravel.................- 181 972 Italy 194; Guatemala 117; Mexico 27. 
Sulfur, elemental, all form 47 98 Wes: Germany 45; Japan '26; United 
ngdom 1 
Talc, steatite, soapstone, and pyrophyllite 257 333 ird 200; 1 States 53; West 
erman 
Other nonmetals n.e.8..................- 4 (1) All from United States. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt, native E 2 All from Panamá. 
Carbon black and gas carbon 465 951 Colombia 468; Venezuela 294. 
Coal and coke including briquets. ........ 176 253 West Germany 109; United States 102; 
Netherlands 37. 
Natural gas liquids 
thousand 42-gallon barrels. . 53 69 Venezuela 35; Nicaragua 23. 
Petroleum: 
Crude and partly refined do.... 2,281 2,232 All from Venezuela. 
Refinery products: 
Gasoline do- 155 263 Venezuela 144; Curacao and Aruba 68. 
Keros ine do 74 84 Curacao and Aruba 56; United States 12. 
Distillate fuel oil. ........ do.... 183 492 Venezuela 375; Panamá 58. 
Lubricants..............- do.... 83 87 Mainly from United States. 
Mineral jelly and wax do 16 18 Do. 
Other: Bitumen and other residues 
do- r 53 72 Mainly from Venezuela. 
Mineral tar and other coal-, petroleum-, 
or gas- derived crude chemicals. ........ 526 653 Mainly from United States. 
r Revised. 


1 Less than l4 unit. 


Source: Ministerio de Industria y Comercio, Dirección General de Estadística y Censos, Comercio Exterior 
de Costa Rica, San José, Costa Rica, 1969, 520 pp; 1970, 532 pp. 
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COMMODITY REVIEW 


Metals.—4A luminum, Alumina, and Baux- 
ite.—It was reported that contracts had 
been awarded by Alcoa of Costa Rica, Inc., 
and the Costa Rican Government, for port 
and highway design for the planned baux- 
ite-alumina project. Estimated cost of the 
preliminary construction work was set at 
$119 million. 

President Figueres, in a speech given in 
December, outlined a somewhat larger 
scheme to carry the bauxite-alumina stage 
through to aluminum metal. The Presi- 
dent's plan included refining capacity for 
500,000 tons of aluminum per year, and 
installation of hydropower to supply the 
plant and domestic needs, with a surplus 
for possible sale to Panamá and Nicaragua. 
Flood control projects and irrigation pro- 
grams would be incorporated in the hydro- 
power projects. Generating equipment 
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might be supplied by the U.S.S.R. under a 
barter arrangement for Costa Rican com- 
modities. The World Bank was mentioned 
as a possible source of financing. 


Metales Industriales de Costa Rica began 
export of semifinished products to other 
countries of Central America. Plant capac- 
ity was 2.5 million square feet of sheets, 
and 4 million linear feet of sections an- 
nually. 


Mineral Fuels.—Petroleum.—It was re- 
ported that Allied Chemical Corp., which 
owns 85 percent of Refinadora Costarri- 
cense de Petróleo S.A., had given an option 
for the sale of its interest to Pan American 
Shipbuilding and Dry Dock Company. 

Costa Rica and Bolivia signed an eco- 
nomic and technical cooperation agreement 
which included the possible exchange of 
2,000 barrels of Bolivian crude oil annually 
in exchange for fertilizer from Costa Rica. 


EL SALVADOR 


The study of geothermal resources car- 
ried out jointly by the United Nations and 
the Government was completed. It was con- 
cluded that there were 18 geothermal areas 
in the country which could provide energy 
as a substitute for petroleum imports with 
a consequent savings of much foreign ex- 
change. Total reserve capacity for geother- 


mal sites was estimated at 5,000 megawatts. 


A geothermal station of 30 megawatts 
could be completed by 1973 or 1974, which 
would cut petroleum imports by an esti- 
mated $1 million. The Government report- 
edly approved the expenditure of $10 mil- 
lion for construction of the plant. 


Table 6.—El Salvador: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


Aluminum metaalllnnnnnnnnnnlnlndn 
Copper metal...—..n-l c cconaedecuzccaudEqucama- 


Iron and steel: 


Ore and concentrate 
Metal ingots and semimanufactures_____.______- 
hh oc es et el 


Clays and product 
Diatomaceous eartLnn 
Fertilizer materials, crude and manufactured 
%%ö§ĩ§öö6ñ᷑: ² d uuu Amare aoe ae ees 


Sodium compounds. -______._.-_-__-___--_-__------ 
Stone, sand and grave eil 


MINERAL FUELS AND RELATED MATERIALS 


Coal and coe 
Gas, liquefied petroleum 
Petroleum refinery products... ..................-- 


1969 1970 

mu ĩ et ee EE 948 960 
rpm 2 1 
HIER RON RON Ree 8 5 e 
J g! SON 14,461 18,438 
333 eee troy ounces. . zz 137,669 
RIS PERROS SERO ee long tons NA 4 
Dou ssec cst 8 20 (1) 
nuu e uu aur le M e a ĩ 168 220 
ec 48,525 12,905 
MSRP OC Ae PER On 291 42 
NUMERI OIM CUN MENOS * 86,007 36,965 
3% 8 NA 26 
EDU RUPES UMP PE 9,860 11,061 
E ATTE EOE E E SURE 73 
J EEEE 394 940 
J 99d 10 PN 
thousand 42-gallon barrels.. 33 5 

O.o 678 40 


r Revised. NA Not available. 
1 Less than 4 unit. 
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Table 7.—El Salvador: 
(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum metal including alloys: 
I ðꝙ d ³ð d . e t 
Sin i -. D UE RU LE Ed diera ct 
Copper: 
hh ůõÄ ]] AVV 8 
Metal including alloys, all form n „„ 
Iron and steel: 
Metal: 
877) ͥ⁰⁰ͥ⁰ A fe E 
Pig iron, ferroalloys, and similar materials 
Steel primary LOR clamet UL x d LEE NA E. 
Semimanufactures TNS or tc OLE d T REP E EM 
Lead metal including alloys: 
Unwrought. ß sud uidi cci ts dE cu 
Semimanulactures..-..- cc lncacwercecocELcaqeenewdR CERE dece dd dcs 
Nickel metal including alloys, all form 
Platinum-group metals „„ 
Silver metal including alloys. sss 
Tin metal including alloys: 
Ee a UL long tons 
Semimanufactureeꝛmmnnnnnnd cle LLL Ll Lll lll Ll l2 222.2... do... 
Zinc metal including alloys, semimanufactures.__..........-.---.-----.-.---..-.-- 
Other: 
Ore and concentratuꝶmſnnkk᷑ndt̃ „„ 
Ash and residue containing nonferrous metals 
Base metals including alloys n.e.s........ 2.2: --- 2-222222 cL L2 2222222222222. 
NONMETALS 
Abrasives: naturül-...- et ee ee ³ð6AA 
Asbestos... .............-.-.-.2.-- acp RPM INPUNE 8 


CGJöôÄͤÜ%à%tr%UÄ ie us ARMAS RU ue SR pec cA RD rcs 
BE OCC ace cantante oos Le LL x mE 
Diamond, nds riiůuailinnnn ð cakes EE carats.. 
Diatomite and other infusorial eart sss. 
Feldspar and fners pala. ⁰ ada 
Fertilizer materials, crude and manufactured: 
NICPORGHOUS. ß e od PLUMA Cei utu sen EL EE. 
PhosphatiG n onore mund ³ðAddſͥͤ eri i car 8 
J! ³ĩÄ²?᷑OWWW·.......õĩê' ꝗ¶ꝗ f =;kł hh. Mia ene E 
Other including mixke·eeeů]]:⁴]1.ũd/ñ/ñũl·d c «é«„é«„%öw½§tV „„ 
Graphite natural ³o¹wmwmjy ⁰ðꝙyyd d 
Fiir oV yd ⁰³kꝛ d IA Ed e 


Mica-all T ͥͥõëͥ⁰˙nſſ ͥ ͥͥͤ ui Add ĩð eed M Sl 
Precious and semiprecious stones; except diamond. ...................- kilograms. . 
Salt (excluding t ——————— — 
Sodium and potassium compounds, n. e. 
Stone, sand and gravel: 

Dimension StONG 30h bn Se ³ Ad ee et A cu eui s 


Othe 
Sulfur, elemental. %% cee eee yd y soln we i 
Tale, soapstone, and PFI; eU E eee 
Other nonmetals, ne... 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, naturalaalalall ss 
Coal and coke, including briqu etz 
Natural gas liquidd s thousand 42-gallon barrels. . 
Petroleum: 
Crude and partly refined 242225524. inoseduiRcEEEEtelsuoio-tlbisene do.... 
Refinery products: 
CNC ot La s 0·im 8 do.... 
K rosino sao — , y ñ d feat ate a do.... 
Gi ⁰yd do 
F ³·ꝗ1mmNmXàXàà&ÿXĩ⁴k!sfdfꝗrEyxhf mwmd 86 do- 
Mineral jelly and wa kk „„ do 
Other: Bitumen and other residues do 


Imports of mineral commodities 


1970 


1 Less than 14 unit. 


THE MINERAL INDUSTRY OF CENTRAL AMERICA AREAS 


COMMODITY REVIEW 


Metals.—Gold and Silver.—Cía Minera 
San Cristobal, S.A., also called El Divisa- 
dero, planned to increase ore production 
to 4,000 tons per month. Assay values were 
reported at 0.07 ounce of gold and 5 to 8 
ounces of silver per ton. The operation, 
which provided work for 250 persons, was 
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described as satisfactory. The mine is owned 
by Instituto Salvadoreno de Fomento In- 
dustrial (INSAFT). 

Other gold and silver mines known to be 
operating in the country were Compafiia 
Minera de Oriente in the Department of 
San Miguel and Cia. Minera San Sebastian, 
S.A. 


GUATEMALA 


The National Institute of Electrification 
(INDE), which has the responsibility for 
supplying energy to Guatemala, was satis- 
fying the growing demand by adding ther- 
mal plants. In an attempt to conserve the 
foreign exchange necessary to import fossil 
fuels, and to provide a more satisfactory 
source of energy, INDE was undertaking 
preliminary studies toward the possible de- 
velopment of potential geothermal energy 
sources which were believed to exist in the 
southeastern and southwestern parts of the 
country. 


The agreement for development of the 
Lake Izabal nickel deposits was signed by 
the Government and the operating com- 
pany, Exploraciones y Explotaciones Mi- 
neras Izabal, S.A. (EXMIBAL). Interna- 


tional financing remained to be arranged. 


Some petroleum exploration activity was 
in progress in the Department of Petén; 
other concessions were held in areas of 
eastern. Guatemala where production, if 
developed, could handily supply the fuel 
requirements of EXMIBAL. 


Table 8.—Guatemala: Apparent exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 
opper metal including alloys: 


Zinc: 
Ore and concentrate 


1970 


Principal destinations, 1970 


546 West Germany 404; United States 142. 
89 Belgium-Luxembourg 89. 


124 All to Japan. 
150 All to Italy. 


All to Japan. 


Source: Stat ist ical Office of the United Nations, 1970 Supplement to the World Trade Annual. V. 2, (South 
and Central America, including the Caribbean and Bermuda), Walker and Company, New York, 1972, pp. 


501-514. 


COMMODITY REVIEW 
Metals.—Copper.—Finabai, S.A., a wholly 


owned international financing subsidiary of 
the Banca d'America d'Italia was reported 
heading a consortium to provide Basic Re- 
sources International Ltd. with $5.5 million 
to finance its exploration and development 
program.? Projects would include copper, 
nickel, and petroleum prospects. 

Mill construction for the Oxec property 
was to be started with completion planned 
for 1973. Mill capacity was projected for 
1,000 tons per day. Reserves, which must be 
mined by underground methods, were esti- 
mated at 1.3 million tons averaging 2.6 per- 
cent copper. Oxec was discovered in 1967 


by Basic Resources International Ltd. 

Nickel.—On February 26, 1971, the agree- 
ment between the Guatemalan Government 
and EXMIBAL was published in Guate- 
malteco, the Government's official journal. 
The Government will have a 30-percent 
equity participation in the company; 
EXMIBAL gave up 50 percent of its ex- 
emption from income taxes. 

EXMIBAL will operate under the min- 
ing law and invest a specified amount of 
money. Conditions were agreed upon for 
various obligations to the employees, trans- 
portation of the nickel product, and some 
other financial obligations. Antipollution 
standards as well as standards for restoring 


2 Mining Journal (London). V. 277, No. 7093, 


July 30, 1971, p. 97. 
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strip-mined lands were set. Cost of the 
project was estimated at $250 million to 


produce about 60 million pounds of nickel 


annually. Including support industries, the 
project could provide 3,000 jobs.3 

Mineral Fuels.—Petroleum.—Negotiations 
were in progress with two United States oil 
companies for exploration in the Depart- 
ment of Petén in the north of Guatemala. 
Most of the old concessions in the area 
lapsed and new agreements were being 
made. One contract called for the drilling of 
at least two wells on a 400,000-hectare 
spread north and west of Flores; the other 
contract called for a minimum of three 
wells on a 400,000 hectare concession south 
of Flores between Poctün and Sayaxché. 
Other firms were reportedly interested in 
the general area. Agreements were being 
made under the auspices of Petroguat, the 
Guatemala Government petroleum entity 
of the Ministry of Mines and Hydrocar- 


Table 9.—Guatemala: 
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bons. 

A concession comprising 262,000 hectares 
in eastern Guatemala was being examined 
for the purpose of providing fuel oil to 
the proposed nickel mining/ refining plant 
at Lake Izabal. The concession covers the 
eastern. Guatemalan coast line, both on- 
shore and offshore, blocks along the Rio 
Dulce, and the eastern portion of Lake 
Izabal. 

It was also reported that drilling was 
planned by Esso Standard Guatemala S.A., 
about 36 miles off the Pacific coast village 
of Sipacate. 

Information about work at Las Tortugas, 
from which shows of oil have been previ- 
ously reported, was indefinite. The area of 
interest is located in the northeast corner 
of the Department of Quiché; no new dis- 
coveries were reported during the year. 


3 Wall Street Journal. V. 77, No. 41, 
1972, p. 5. 


Mar. 2, 


Apparent imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


1970 


Principal sources, 1970 


METALS 
Aluminum metal including alloys, all forms 


Copper metal including alloys, all forms 
Iron and steel metal: 


758 United States 250; West Germany 172; Japan 


116; Greece 7 


43 United States 175 Canada 15; West Germany 11. 


Steel, primary forme 11,999 United States 7,164; Japan 2, 759; Belgium- 
Luxembourg 2 076. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 11,132 Belgium-Luxembourg 4, 477; France 2, 726; 
United States 2, 291. 
Universals, plates and sheets 35,186 Japan 30, 319; West Germany 1 „248; Belgium- 


Tubes, pipes and fitting 


Castings and forgings, rough..........- 
Lead metal including alloys, all forms 
value, thousands 
Manganese, ore and concentrates .............. 
Nickel metal including alloys, all forms 
value, thousands. . 
Tin metal including alloys, all forms. long tons 
Titanium oxide sss. 


2,418 Japa 


Luxembourg 1,173; Unite States 1,112. 
an 1, 098; United Kingdom 689; Belgium- 
uxembourg 3 
United States 9875 Belgium-Luxembourg 570; 
Japan 398. 
United States 2, 708; United Kingdom 1,223; 
France 1, 191: West Germany 1, 104. 


266 All from the United States. 


NA. 
594 All from United States. 


NA. 
All from United States. 
Belgium-Luxembourg 988; United States 238; 


Japan 211. 
Zinc metal including alloys, all form 511 All from Japan. 
NONMETALS 
Asbestos- oco ·˙ AAA ec ALD ee DEO 499 All from Canada. 
Cement. ˙² T 25. ee 88 1,305 All from Japán. 
575 and products (including all refractory 
ric 

Griggs ĩ⅛ð-j den PaLcdi mesi Le 2,041 All from United States. 

Products................ value, thousands.. $299 United States $219; United Kingdom $82. 
Fertilizer materials: Manufactured 41,832 United States 15,816; West Germany 11,862; 


Sodium and potassium compounds, n.e.s.: 

Caustic soda... 22222222222 LLL 2c l- 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black. . 
Gas hydrocarbon: Natural........ cubic meters 


Belgium-Luxembourg 7,730 


852 All from United States. 


de United States 538; Japan 186. 
5,076 
Petroleum refinery products. value, thousands $2,632 


All from United States. 
E States $2,528; Japan $56; West Germany 
5. 


Source: Statistical Office of the United Nations 1970 Suppiement to the World Trade Annual. V 
and Central America, including the Caribbean and Bermu 


498-500. 


. 2 (South 
), Walker and Company, New York, 1972, pp. 
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HONDURAS 


Mining in Honduras in 1971 more or less 


marked time. The most active mining prop- | 


erty in the country showed better operating 
results, but a number of factors prevented 
a widening of profit margins. 

Asarco Exploration Co., an affiliate of 
American Smelting & Refining Co., sus- 
pended its activities and closed its offices 
in Honduras. 

Star of Honduras, S.A. was registered by 
predominantly U.S. interests. The company 
reportedly had mining concessions totaling 
16,000 hectares on which preliminary geo- 
logical work had been done. Minerals in 
which the company was interested were 
not specified. 

Port facilities on the Caribbean were to 
be expanded and improved, and a deep- 
water port was to be established on the 
Pacific coast. Puerto Cortés, on the Carib- 
bean, was to have two more deep—water 
berths and necessary equipment; in addi- 
tion, new railway yards were to be added 
as well as a new tug boat, pilot boat, and 


Table 10.—Honduras: 


engineering consultant services. The deep- 
water port on the Pacific was to be built 


. at Henecan on the Gulf of Fonseca. A two- 


berth wharf was planned with necessary 
components for operation. 

Total cost of the two projects was esti- 
mated at $9.8 million, of which the Inter- 
national Bank for Reconstruction and De- 
velopment (IBRD) was to loan $6.0 mil- 
lion; term of the loan was 20 years at 7.25 
percent per year, with a 4-year grace period. 

The largest single project of the National 
Electricity enterprise was for a hydroelec- 
tric facility at El Cajón. The site is a can- 
yon of about 100 meters width with nearly 
vertical walls 100 meters high. The dam is 
planned for a height of 225 meters, one 
of the highest in the Western Hemisphere. 
Original installed capacity was to be 250 
megawattts; total cost of $92 million in- 
cluded new transmission lines, substations 
and interest payments during construction. 
Loan assistance from the IBRD, or other 
sources, was anticipated. 


Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1969 
METALS 
Aluminum... c olco ense URS "E 
Antimony, ore and concentrate 55 
Cadmium, ore and concentrate 162 
Copper, ore and concentrate 11 
Gold, metal, worked or unworked 


troy ounces. . * 2,701 


Iron and steel, metal and alloys, all forms. 1,173 
Lead, ore and concentrate 12,771 
Silver: 
Ore and concentrate 
thousand troy ounces.. 3,191 
Metal including alloys... ....... do.... 504 
Zinc: 
Ore and eoncentrate 16,289 
Other: 
Ash and residue, containing nonferrous 
metals. `.. ----------------------- 136 
Metals including alloys, all forms 224 
NONMETALS 
Cement CCC 14, 315 
Clays and products 51 
Gypsum and plasters... ----------------- 1, a 
)) RENE ee eT Nee A TE 
NI Sone a a ne ce Co Bete inane 4,652 
Stone, sand and gravel: 
Dimension stone. ...................- 65 
GM ee eee ete oe 129 
Other nonmet als e 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products: 
Gasoline. thousand 42-gallon barrels. . 298 
Keros ine do = 
Distillate fuel oil... do.... 324 
Residual fuel oil________.______- do.... 1,284 
Lubricants.................-..- do 1 (0) 
Liquefied petroleum gas 
42-gallon barrels. . 93 


r Revised. NA Not available. 
1 Less than V unit. 


1970 Principal destinations, 1970 


17 Guatemala 11, Nicaragua 5. 


205 Mainly to United States. 
(1) All to Italy. 


2,733 NA. 
171 British Honduras 85; United States 64; 
Nicaragua 17. 
16,429 United States 16,097. 


3,648 
624 


18,175 


Mainly to United States. 
All to United States. 


United States 17,789. 
89 United Kingdom 42; United States 21; 


West Germany 18. 
45 West Germany 35; Belgium 10. 


6,614 British Honduras 5,593; Netherlands 1,020. 
OMNI All to Nicaragua. 
4,003 Nicaragua 2,555; Costa Rica 1,428. 


34 Nicaragua 23; Costa Rica 11. 
1 All to Guatemala. 


Dominican Republic 264; Trinidad and 
Tobago 15. 

All to Jamaica. 

Panama Canal Zone 266; Panama 93; 
United States 90. 

Panama Canal Zone 997; Panama 457. 

Mainly to Guatemala. 


British Honduras 1,786; Nicaragua 104. 
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Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 
METALS 
ees metal including alloys, all forms 509 683 Mainly from United States. 
opper: 
‘Copper sulfate- -o sn eae see 149 118 United States 72; Canada 46. 
Metal including alloys, all forms 107 313 Mainly from United States. 
Iron and steel metal including alloys, all 
ROPING 5126 oc hepa 8 35,186 40,842 United States 16,838; Belgium 7,548; West 
Germany 4 478. 
Lead metal including alloysss 52 Mainly from United States. 
Nickel metal including alloys............. s (2) All from West Germany. 
Platinum-group metals troy ounces.. aus 3,022 All from United States. 
Silver metal including alloys, all forms 
do.... 1,511 2,686 Mainly from United States. 
Tin metal including alloys, all forms 
long tons 10 13 Do. 
ane metal including alloys.. ----.------- 53 46 Do. 
er: 
Ore and concentrate 9 (1) Mainly from Dominican Republic. 
Ash and residue, containing nonfer- 
rous metals 1 5 All from United States. 
Metals including alloys, all forms 10 7 Mainly from United States. 
NONMETALS 
Abrasives, natural.....................- 27 7 Guatemalaa, 3; Czechoslovakia 1; United 
tes 1. 
A h§öĩ%ẽ Bee ee 285 1.832 Mainly from Canada. 
Gemerntrtd 6 4,499 1,392 West Germany 572; Denmark 398; 
Belgium 222. 
Clays and products (including all refrac- 
tory brick): 
Crude, kaolin and other clays or earths 427 637 Mainly from United States. 
Products including nonclay brick. ..... 1,562 1,195 N a 350; United States 335; Japan 
Diatomite and other infusorial earths. ..... 509 1,498 Mainly from Nicaragua. 
Fertilizer materials, crude and manufac- 
/ ³˙“ààAà Le Doce muc Bua 85,260 85, 754 nee Aat 12,914; United States 
9 Ringdom 3,818: Costa 
Ries 9,8 
Graphite, natural............. ........- 2 2 van s om "West Germany. 
popsum and plasters. .................- 8 91 United States 23; West Germany 8. 
JJ 8 322 737 Mainly from United States. 
Preis and semiprecious stones, except 
diamond................ troy ounces.. 836 932 Do. 
Bal. he vr ⁊ 553 815 Do. 
Sodium and potassium compounds 1,088 1,644 rca States 569; France 565; Belgium 
Stone, sand and gravel: 
Dimension stone, crude and partly 
Wworkedldclld ee 478 211 Mainly from Guatemala. 
Sand, quartz, and other rock......... 150 128 United States 88; Nicaragua 
Sulfur, elemental all forms. 682 954 West Germany 511: United States 346. 
Tale and steat ite 59 47 Italy 19; United Kingdom 19. 
Other nonmetals, n. e.s 2 ats 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt, natural.......................- 1 ais 
Coal and coke including briquets. ........ 347 398 Mainly from United States. 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels. . 3,495 4,419 Mainly from Venezuela. 
Refinery products: 
Gasoline do 271 79 Mainly from Netherlands Antilles. 
Kerosine and jet fuel. do 55 2 Mainly from United States. 
Gas oil, diesel oil. do 439 323 Mainly from Netherlands Antilles. 
Residual fuel oil.......... do.... 4 — 
Lubricantn do- 51 45 United States 81: Netherlands Ant illes 8. 
Mineral jelly and waz do 7 11 Mainly from United States. 
Gas, hydrocarbons, natural f : 
es 42-gallon barrels. . 5,638 70 Mainly from Belgium. 
er 
thousand 42-gallon barrels. . r 33 108 Mainly from United States. 
Mineral tar and other coal-, petroleum-, 
or gas-derived crude chemicals 5,966 8,715 Do. 


r Revised. 
1 Less than 14 unit. 
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COMMODITY REVIEW 


Metals.—Gold.—United Siscoe Mines, Ltd. 
started a drilling program and the recon- 
ditioning of adits at the Clavo Rico prop- 
erty. The first core-drill hole was report- 
edly abandoned at a depth of 400 feet but 
had intersected values up to 0.205 ounce 
of gold per ton between 289 and 297.3 feet. 
A second hole had been started. Channel 
sampling of one of the adits gave gold val- 
ues averaging 1.52 ounces over a length of 
90 feet and a width of 12 feet. 

Iron and Steel.—Construction work for 
the iron and steel plant of Altos Hornos 
de Centro America will take about 3 years; 
operations were expected to start in 1975. 
A multinational group was to be formed to 
develop trade in the plant’s products 
throughout Central America. Initial invest- 


Lead concentrates_________._____________________. 
Zinc concentrates... .. s 
Doré bullion......... 22222 LL LL sss LL FL 


Ore milled contained 12.3 ounces of silver 
and 0.011 ounce of gold per ton; lead con- 
tent was 7.34 percent per ton and zinc con- 
tent 8.51 percent. Assured and probable re- 
serves at yearend 1971 totaled slightly more 
than 2 million tons, assaying per ton: 12.6 
ounces of silver, 0.009 ounce of gold, 10.87 
percent lead, and 11.70 percent zinc. 

Diamond drilling continued in the Por- 
venir-Yojoa area with favorable results. 
Work on the low-grade "San Juan" area 
blocked out 2.6 million tons of reserves 
which were considered marginal; assays of 
the deposit were silver, 2.8 ounces per ton; 
gold, 0.003 ounce per ton; lead, 2.86 per- 
cent; zinc, 7.44 percent; and copper, 0.34 
percent. 

Cía. Minera Bell Western de Honduras 
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ment in the plant was estimated at $18 
million with later expansion to raise the 
total to $50 million. The plant was to be 
located at Agalteca, north of Tegucigalpa. 

Silver, Gold, Lead, Zinc.—New York and 
Honduras Rosario Mining Co. (NYH) con- 
tinued operations at its El Mochito mine. 
The mill processed 311,310 tons of ore, a 
record for the mine and an increase of 
more than 15 percent over the 1970 total. 
Improvements were also made in mining 
and metallurgy which resulted in a slight 
decline in operating costs. Improvements 
were offset by decreased silver prices, the 
lower grade of ore available and increased 
smelter charges. The temporary surcharge 
applied to imports to the United States 
cost NYH about $225,000. 

Production from the El Mochito mine in 
1971 is shown in the following tabulation: 


Silver Gold Lead Zinc 

(ounces) (ounces) (tons) (tons) 
Ert aren 2,085,826 1,287 16,717 2,478 
3 1,034,046 1,013 2,439 21,922 
5 389,020 401 ze TR 
8 8,508,892 2,701 19,156 24,400 


S.A. de C.V., a subsidiary of Bell Western 
Corp., obtained a mineral concession of 
about 30,000 acres to prospect for silver, 
gold, copper, and iron ore. Preliminary 
geological work was done and future plans 
include aerial and surface reconnaissance 
and core drilling when justified. 

Mineral Fuels. — Petroleum. — Columbia 
Oil Co. (Japanese interests) and Signal Oil 
Co. drilled a wildcat test about 150 miles 
northeast of Puerto Lempira. Drilled in 
150 feet of water, the test was dry and 
abandoned at 7,000 feet. 

Mobil Oil Co. planned two tests about 
135 miles northwest of Cabo Gracias a 
Dios. The Dinamita No. 1 was scheduled 
for a depth of 10,000 feet, and the Tur- 
queza No. I, for 7,000 feet. 


NICARAGUA 


In dedicating Nicaragua's new lead-zinc 
mine, President Somoza stressed the policy 
of welcome collaboration between the Gov- 
ernment and private foreign investment. 
Policy to encourage incoming capital and 
technology was recognized as essential to 
contribute to the country's attainment of 
its development goals. 


COMMODITY REVIEW 


Metals.—Copper.—Shareholders of La Luz 
Mines Limited were notified during No- 
vember 1971 that the Rosita Mine was be- 
ing put on a salvage basis. All exploration 
work was suspended and maintenance was 


Mining Journal (London). V. 277, No. 7104, 
Oct. 15, 1971, p. 348. 
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reduced to meet the curtailed mining, mill- 
ing, and freighting operations. The work 
force was reduced by 366 employees, or 40 
percent. It was expected that salvage opera- 
tions would continue to about the end of 
1972. 

For the year ended September 30, 1971, 
La Luz operated at a net loss of $2.5 mil- 
lion after extraordinary items of $2.0 mil- 
lion. The loss before the extraordinary 
item was $507,922 (32 cents per share) 
compared with the previous year’s profit- 
able result of $544,922, or 34 cents per 
share. Contributing to the company’s un- 
favorable result was the drop in grade of 
copper in ore from 1.04 percent to 0.63 
percent, and the decline in average price 
per pound received for copper from 63.4 
cents to 49.5 cents. The 20,347 tons of con- 
centrate produced during the fiscal year 
ending September 30, 1971, contained 
8,074,702 pounds of copper, 16,768 ounces 
of gold, and 108,779 ounces of silver. Gross 
value of all metals was $4.8 million, while 
net value amounted to $3.2 million. Oper- 
ating profit in 1971 was $177,272 compared 
with the 1970 operating profit of $910,725. 

Falconbridge Nickel Mines Ltd. an- 
nounced that it had agreed to sell its 55.6 
percent holding in La Luz Mines Limited.5 

Gold—Empresa Minera de el Setentrion, 
in which Noranda Mines Ltd. had a 61- 


Table 12.—Nicaragua: 


MINERALS YEARBOOK, 1971 


percent interest, produced and treated 
119,000 tons of ore averaging 0.69 ounce 
of gold per ton. The 900-foot drainage 
level in the Panteon section of the mine 
was completed, and progress was made in 
solving hot-water problems as well as 
upper-level ventilation. Proven ore reserves. 
were about 218,000 tons of ore averaging 
0.57 ounce of gold per ton. Noranda re- 
ceived dividends of $854,000 of the total 
$1.4 million paid during the year. 

Zinc, Lead.—Neptune Gold Mining Co.'s: 
Vesubio mining operation, owned 51.8 per: 
cent by American Smelting & Refining 
Company, was dedicated October 30, 1971, 
but production started in September. New 
York and Honduras Rosario Mining Co. 
and Price Co, Ltd., are also beneficial 
stockholders. Vesubio is located in the 
northeastern part of the country in. the 
vicinity of Bonanza. Total cost of commis- 
sioning the mine was put at $3.0 million: 

A vertical shaft reached the ore body. at 
at depth of 715 feet. Reserves were re- 
ported at 1.2 million tons, averaging 12.58 
percent zinc, 2.16 percent lead, 0.28 percent 
copper, 0.09 ounce of gold, and 0.48 ounce 
of silver per ton. The concentrator should 
produce about 2,800 tons of zinc concen- 
trate and 500 tons. of. lead concentrate 


5 La Luz Mines. td.. 33d! Annual Report. Fiscal 
year Sept. 30, 1971,. 9 pp:. 


Exports of mineral commodities: 


(Metric tons unless otherwise specified) 


Commodity 1969 
METALS 
Aluminum metal including alloys, all forms. 55 
Copper: 
Ore and concentrates... ............ 19,237 
Metal including alloys: Scrap -.----- NA 
Gold metal unworked or partly worked 
troy ounces.. 107,678 
Iron and steel metal: 
Steel | satiate Bt ye Reh eee 84 
St prone DEAL forms: Ingots......... 10 


Se etai metal nere alloys. -Goy oun ounces.. 168,052 
Other metals including alloys, all forms 625 


NONMBTALS 
Cement. s ool clu aaa 181 
Clays, rh ³˙»¹w 0 7 
Salt. 77 ↄð d ĩðL C 3,843 
Stone, sand and grave l 11, 594 
Other nonmetallic minerals 830 
MINERAL FUELS AND RELATED MATERIALS 
Gas, liquefied petroleum 448 
Petroleum products. . 42-gallon barrels. . 8 


NA Not available. 


1970 1 Principal destinations, 1970 


171 All to Italy. 
12,884 All to West Germany. 
273 Do. 


? 47,262 


NA 
A All to Italy. 


1 Statistical Office of the United Nations:. Supplement to the World Trade Annual, 1970. V. 2 (South and 
Central America, including the Caribbean and Bermuda), Walker and Company, New York, 1972, pp. 529-681. 

? U.S. imports, metal content of ore and base bullion. 

3 Less than 14 unit. 
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Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


. METALS 
Aluminum metal including alloys, all forms. . 


Copper: 
Copper sulf ate 
Metal ineluding alloys, all forms 


Iron and steel: 
etal: 
Sera 


Steel, primary form 
Semimanufactures CCC 


Lead metal including alloys. ss 

Silver metal including alloys, all forms 
troy ounces.. 

Tin metal including alloys, all forms 

long tons. . 
Zinc metal including alloys, all forms 
Other metals including alloys 
NONMETALS 
Abrasives, natural........... 2.222 L2 .2-.- 


ASDOSLON. oce sce eb ceo aside 


— — a ewe we m — — 


t 
Clays and products (including all 
refractory brick): 


Products... bei 88 
Feldspar and fluorspar. ................... 
Fertilizer materials: Manufactured: 

Nitrogenou s 


uos ro ——Ó 
POtSSSIC oz coe eee iere. 


m 
Mica, all forme 
Salt (excluding brinee ) 
Sodium and potassium compounds, n. e. 
qune: sand and gravel..................... 


Other nonmetals, n.e.8.. 22. 2.22.2. -- 
MINERAL FUELS AND RELATED MATERIALS 
Coal, all grades, including briquetss 
Coke and semicokkaaaa ....-..- 
Gas, liquefied petroleum 

Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels. . 


Refinery products: 
Gasoline do 
Kerosnee do 
Distillate fuel oil... do.... 
Lubrican ts do- 
Mineral jelly and wa do- 
Other... = 


0. 
Mineral tar and other coal-, petroleum, or 
gas-derived crude chemicals. 


NA Not available. 


1969 


852 


12,195 


8,699 
16,893 
1,473 


1970 1 
942 


NA 
94 


NA 

NA 
6,320 
29,991 
71 

NA 

? $35,000 
219 

NA 

? $35,000 


4,247 


? $140,000 
670 


13,866 
NA 


1,169 
18,351 


1 Source: Unless N specified, Statistical Office of the United 


Trade Annual, 1970. 
Company, New York, 1972, pp. 532-542. 


np e not reported, value in U.S. dollars. 


V. 2 (South and Central America, including the Caribbean and Bermuda), 


ureau of Mines, International Petroleum Annual, 1970, p. 16. 


Principal sources, 1970 


United States 777; Japan 68; 
Canada 67. 


United States 47; Canada 28; 
West Germany 19. 


United States 5,239; Japan 1,081. 
Japan 9,312; United States 8,169; 
Belgium-Luxembourg 4,761. 

All from Denmark. 


NA. 
All from Japan. 


NA. 

All from Canada. 

All Hom United States. 
o. 


United States 3,461; United 
Kingdom 786. 

Mainly from United States. 

All from United States. 


Belgium-Luxembourg 3,459; 
United States 3,409; 
Ñ n etherlands 3,161. 


All from United States. 


United States 9,664; Italy 5,821; 
Belgium-Luxembourg 1,484. 


United States $31,000. 


Nations, Supplement to the World 
Walker and 
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monthly. The mill can also process up to 
300 tons daily of gold ore and a higher 
price for gold, might make it feasible to 
treat the "substantial reserves." 

Concentrates were to be trucked to the 
Prinzapolca River and loaded on barges 
for transport to Puerto Isabel. 

Mineral Fuels.—Thirty three concessions 
covering over 7 million hectares were held 
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by 10 exploration companies off the Carib- 
bean coast. Activity was confined to West- 
ern Caribbean Petroleum Co., which was 
preparing to conduct seismic work off the 
northeast coast, and Franks Petroleum Co., 
which was making a preliminary aerial 
survey in the Bluefields area in the south- 
east. 


PANAMÁ 


Decree Law 172 (Industrial Incentive 
Decree Law) was published in the Gaceta 
Oficial of August 31, 1971. The law was 
intended to provide conditions for greater 
development within Panamá. Fiscal incen- 
tives for manufacturing were desirable to 
encourage plants to be located in geograph- 
ical balance, particularly in parts of the 
hinterland. The decree consisted of 41 
paragraphs and applied to any Panamanian 
or foreign enterprise. Certain taxes and 
customs charges were to be exempted for 
the duration of the decree. Exports as well 
as manufacturing and processing were to be 
encouraged.® 

Executive Decree No. 37 of March 15, 
1971, authorized conditions which increased 


Table 14.—Panama: 


the import quota on nails, galvanized or 
ungalvanized. 

Executive Decree No. 23 of February 16, 
1971, authorized unlimited imports of cast 
iron pipes and fittings used in water and 
sewer installations. 

Prequalification proposals for provision 
of a potable water supply for Panama City 
were called for by Instituto de Acueductos 
y Alcantarillados Nacionales (IDAAN). 
Water was to be drawn from Madden Lake, 
treated, and piped to Panama City. Total 
pipeline distance was 22.4 kilometers, about 
14 miles. 


€ U. S. Embassy, Panamá City, Panamá. Indus- 
trial . Decree Law 172. Airgram A-204, 
Oct. 4, 1971, 28 pp. with enc. 


Apparent exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


Aluminum metal including alloys: Scrap 

value, thousands. . 
Copper metal including alloys: Scrap............- 
Diamond, gem, not set or strung 

value, thousands 
Lead metal including alloys: Scrap.............- 


Iron and steel, metal: 


1970 


Principal destinations, 1970 


$25 NA. 
756 Italy 264; West Germany 192; Japan 141. 


$176 
569 Italy 234; Belgium-Luxembourg 186; West 


Switzerland $125; West Germany $27. 
Germany 149. 


J ———————— 20,225 Italy 15,873; Spain 4,352. 
Semimanufacturee s 309 All to Italy. 
Plat inum- group metals and silver: Waste and : 
sweepings................- value, thousands. . $47 All to United States. 
Stone, sand and gravel, sand excluding metal 
JJ ³·¹¹ 08 9,900 All to Italy. 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels.. 1387 All to United States. 

Refinery products: . 
Gasoline do- 724 United States 496; Canada 183; Australia 45. 
Keros ine do.... 2,053 United States 2, 005; Canada 48. 

Distillate fuel oils. ............... do 133 United States 48; Canada 39; Denmark 38. 
esidual fuel oiĩ ls do.... 1,027 United States 1, 009; Canada 18. 
OUNCE 2.3. bie k A ee 0 358 All to Canada. 


1 Transshipped; actual country of origin not available. Converted from metric tons to barrels at the rate of 
7.5 barrels per metric ton. 


Source: Statistical Office of the United Nations. 1970 Supplement to the World Trade Annual. V. 2 (South 
and 5 America, including the Caribbean and Bermuda), Walker and Company, New York, 1972, pp. 
545 
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Table 15.—Panamá: Apparent imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1970 Principal sources, 1970 
METALS 
Aluminum metal including alloys, all forms 2,074 United States 1,315; Canada 389; Japan 198; 
Italy 67. 
Copper metal including alloys, all forms 242 Canada 197; United States 45. 
Iron and steel metal: 
Pig iron, ferroalloys, and similar materials 83 All from United States. 
Steel, primary form 13,931 Do. 
Semnauüfactures: 
Bars, rods, angles, shapes, sections 11,815 United States 4,785; Belgium-Luxembourg 
2,907; Japan 1 1,723. 
Universals, plates, and sheets 22,419 Japan 14, 531; United States 4,578; Canada 
1,125; Netherlands 886. 
Hoop and strip zzz 1,779 Japan 1, 430; United States 196; United 
ingdom 151 
Rails and accessories 127 All from United States. 
MIIB.. e ce EE ⁰y y E Eid 3,465 Belgium-Luxembourg 1,075; West Germany 
716; United States 548. 
Tubes, pipes, and fittings. ss 6,587 United States 3,502; Japan 1,824; West 
Germany 696. 
Castings and forgings, rough 
value, thousands. . 333 NA. 
Lead metal including alloys, all form 241 Denmark 179; United States 62. 
Tin metal including alloys, all forms. long tons... 26 Denmark 16; United States 10. 
Titanium oxides- ------------------------ 109 All from United States. 
NONMETALS 
Pu hee eee oats: 368 All from Canada. 
Cement. solde reete Le ea 4,719 United Kingdom 2,369; Japan 2,350. 
Clays and products (including all refractory 
bricks): 
Crude, DH oo io 8 672 All from United States. 
Products value, thousands $272 United States $179; Japan $66. 
Fertilizer materials: Manufactured 7,254 United States 3, 760; Belgium-Luxembourg 
1,842; West Germany 939. 
Sülb- 2i A LE ey ees 642 All from United States. 
Sodium and potassium compounds, n.e.s.: Caustic 
SOUR. o a Le ĩͤ a 1,383 United States 926; United Kingdom 457. 
Stone, sand and gravel: Dimension stone 4,285 All from United States. 
Tale, steatite, soapstone, and pyrophyllite 401 Do. 
MINERAL FUELS AND! RELATED MATERIALS 
Petroleum refinery products: 
Distillate fuel oil 
thousand 42-gallon barrels. . 12 All from Yugoslavia. 
Residual fuel oil)... do.... 294 United States 269; Greece 25. 
Lubricants. ---------------------- do 3 Belgium- Luxembourg 2; United Kingdom 1. 
DIEM jelly and wax.............. do.... 11 All from United States. 
ther: 
Nonlubricating oils, n.e.8....... do.... 6 All from United States. 
Bituminous mixtures, n.e.s. 
value, thousands $56 Do. 


Source: Statistical Office of the United Nations. 1970 Supplement to the World Trade Annual. Vol. 2 (South 
and Central America, including the Caribbean and Bermuda), Walker and Company, New York, 1972, pp. 


546-561. 
COMMODITY REVIEW 


Metals.—Copper.—Canadian Javelin Ltd. 
reported that it had completed the pur- 
chase of Pavonia, S.A. In addition to ac- 
quiring the company, Javelin assumed 100- 
percent ownership in Pavonia's 175,000- 
acre concession, which includes the Cerro 
Colorado copper/molybdenum prospect; the 
prospect is situated in the Chiriqui prov- 
ince. 


More than 75 core holes have been 
drilled on the Cerro Colorado property re- 
portedly assaying up to 5 percent copper; 
other assays were in the range of l per- 
cent and less. Molybdenum, gold, and silver 
values have also been recorded as associated 
metals. 


Geological and geochemical work was in 
progress with the object of finding surface 
mineralization over a wider area. A road- 
building program was planned for access 
to the deposit; extremely difficult terrain 
was expected to present some problems. 

At midyear the Government of Panamá 
announced that agreement had been 
reached with a Japanese consortium to 
establish a joint venture to develop the 
Petaquilla and Colón copper/molybdenum 
resources. The Japanese group will include 
Mitsui Mining and Smelting Co., Nippon 
Mining Co., Mitsubishi Metal Mining Co., 
Furukawa Mining Co. Sumitomo Metal 
Mining Co., Dowa Mining Co., and Nittetsu 
Mining Co. A 60-percent interest was to be 
held by the Japanese interests, with the 
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Panamá Government holding the remain- 
der. Geological investigation and infrastruc- 
ture development was expected to take 4 
years. The deposit was estimated to contain 
between 200 million and 300 million tons 
of ore averaging 0.6 percent copper metal 
and some molybdenum. Concentrates were 
to be marketed in Japan. 

Field work carried on jointly by the 
United Nations Development Program 
(UNDP) and the Panamanian Government 
revealed copper, zinc, gold and molyb- 
denum mineralization in a belt in the Cor- 
dillera along the San Blas coast adjacent to 
the Colombia border. The survey was pro- 
posed to cover some 15,000 square kilom- 
eters; the 3-year program was to cost about 
$1.1 million.? 

Iron Ore.—The Pacific coast iron ore 
beach sand project was nearing completion; 
shipments of about 25,000 tons per month 
containing 65 percent iron and some titan- 
ium dioxide were expected to commence 
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early in 1972. The project was held jointly 
by Japanese and Panamanian interests, 

Mineral Fuels.—Petroleum.—Texaco Inc., 
through its affiliate Texaco Panamá Inc., 
purchased the two-thirds interest in Re- 
finería Panamá S.A. which had previously 
been owned by Universe Tankships Inc., a 
subsidiary of National Bulk Carriers. The 
remaining one-third interest in the refinery 
was held by the Ultramar Group of Great 
Britain. The refinery, located at Las Minas 
Bay near Colón, is rated at 70,000 barrels 
of crude oil throughput daily. 

The purchase gave Texaco interest in a 
net 500,000 barrels per day of processing ca- 
pacity in 11 facilities in seven countries in 
the Caribbean area; this interest includes 
plants in Trinidad and Tobago, Venezuela, 
Colombia, Honduras, Guatemala, and Mar- 
tinique in addition to Panamá. 


7 Mining Magazine. V. 124, No. 6, June 1971, 


p. 469. 
8 Wall Street Journal. V. 78, No. 44. Sept. 1, 
1971, p. 17. 
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ECUADOR ? 


Ecuador announced its first new hydro- 
carbon law since 1961 with the signing by 
President Velasco Ibarra of Decree No. 
1429 on September 27. Fundamental provi- 
sions of the new law stated that: 4 

l. Hydrocarbon deposits in whatever 
physical state located in the national 
territory, or areas covered by terri- 
torial waters, are of the inalienable 
and imprescriptible patrimony of the 
State. 

2. The State shall explore and exploit 
the deposits indicated in Article 1 di- 
rectly through the Corporación Esta- 
tal Petrölera Ecuatoriana (CEPE) 
which may act for itself, or by enter- 
ing into contracts of association or 
service contracts with national or for- 
eign entities or by forming mixed 
economy companies. 

3. The transportation of hydrocarbons 
through pipelines or gaslines and 
their refining are rights of the State, 
acting through CEPE as specified in 
Article 2. 

4. The industry of hydrocarbons is de- 
clared of public interest, which means 
all operations for its extraction, trans- 


be necessary for the development of 
this industry. 

5. Hydrocarbons shall be exploited for 
the main purpose of industrializing 
them in this country. 

The decree had eight more chapters con- 
taining 80 more articles which included 
provisions for a 12.5-percent minimum roy- 
alty, increasing to 14 percent on produc- 
tion of 30,000 to 60,000 barrels per day, 
and to 16 percent on output of more than 
60,000 barrels per day. Limits on explora- 
tion concessions were reduced to about 772 
square miles from the former limit of 
about 1,930 square miles. Maximum dura- 
tion of concessions was set at 5 years for 
exploration and 20 years for exploitation. 

CEPE was established by Decree No. 146 
on January 28, 1971. 

Exploration continued in the eastern 
jungle region. The consortium of Cia. - 
Texaco de Petróleos del Ecuador, C.A.- 
Gulf Ecuatoriana de Petróleos, S.A. (Texa- 
co-Gulf), concentrated on development 
wells, with three rigs drilling. 

Another consortium, the World Ventures 
Group, comprised of eight United States 
firms, temporarily suspended drilling. They 
found oil in four of their first six wildcats. 


formation, and transportation. Ac- 

cordingly, expropriation of lands, 1 Physical scientist, Division of Nonferrous Met- 
buildings, installations, and other als. ——— i: NORIS 
properties is applicable, and the crea- MICI . 


tion of general or special rights of 
way in accordance with law, as may 


3 Prepared by Robert A. Whitman. 
* U.S. Embassy, Quito, Ecuador. State Depart- 
ment Airgram A-252, Oct. 1, 1971, pp. 1-2. 
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It was estimated that total potential flow 
of the four wells was about 1,000 barrels 


per day. 
The consortium headed by Anglo-Ecu- 
adorian  Oilfields Ltd., and including 


Union Oil Co. of California, Superior Oil 
Co., and Standard Oil Co. of California, 
brought in a wildcat, 1 Tiguino, extending 
the Amazon basin potential about 20 miles 
farther south. Subsequent drilling pro- 
duced three dry holes. 

The Cayman Corp., operator for a group 
including City Investing Co. and Southern 
Union Production Co., had two producing 
wildcats in the northeastern sector before 
drilling a dry hole. 

Participation companies announced in- 
tention to drill in two of four other con- 
cessions that were in various stages of de- 
velopment. 


Table 1.—Other South American Areas: 
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Texaco-Gulf announced late in the year 
that the Trans-Ecuadorian Pipeline was 
more than half finished. Williams Bros. 
was laying the pipeline under the supervi- 
sion of Pemex, the Mexican State oil com- 
pany. The 318-mile pipeline had about 224 
miles of right-of-way cleared and graded 
and about 205 miles of pipe welded. The 
line will cross the equator twice and will 
cross the Andes at 13,300 feet altitude. It 
was expected to carry a minimum of 
250,000 barrels per day to Puerto Esmeral- 
das on the Pacific coast. 

Ada de Exploración Petrólera, S.A., com- 
pleted the third gas well, 4 Amistad, in 
the Amistad field in the Gulf of Guayquil. 

Drilling of the Chaucha porphyry cop- 
per deposit indicated 100,000,000 tons of 
0.50 percent copper. The Overseas Mineral 
Development Corp. a Japanese Govern- 
ment-industry entity, was drilling under 
contract from the Government of Ecuador. 


Production of mineral commodities 


Area, commodity, and unit of measure 1969 1970 1971» 
ECUADOR ! 
Cadmium, mine output, metal content kilograms - - 1,028 e 1,040 941 
Cement, hydraulic thousand metric tons 456 458 462 
Clays, Fiir 0-9 o9 uer J 0 r 486 771 554 
Copper, mine output, metal eon tent o- 533 510 564 
Gas, natural: 
Gross production million cubic feet. 5,849 10,176 9,620 
Marketable production ae. do 500 50 500 
Gold, mine output, metal content. troy ounces. . 7,287 8,520 11,028 
Natural gas liquids: 
Natural gas oline thousand 42-gallon barrels. . 128 85 NA 
Liquefied petroleum gases do.... 12 48 NA 
Total. :259 ͥͥ ͥ ⁰˙⁰— E MAL ĩðͤ ud do 140 133 NA 
Petroleum: 
Crude Oll 2-2 er te do 1, 567 1,444 1,354 
Refinery products: 
asolhé. o a UU lA K a mM Lo LE do.... 2,584 2 , 667 3,501 
JJ! ⁰·0dT˙ Sa DLE uM ee do 435 612 163 
Kerosinnekkk O- 631 490 378 
Distillate fuel oil. -2.2-2 2222 LLL LLL l2 ll ll lll. Ones 1,527 1,842 2,009 
Residual fuel oil O__-- 2,829 2,827 8,021 
Fill; ee edere LU do.... 4 3 2 
G(Dd ꝛ . dd ⁰mxmt 8 do 28 60 17 
Refinery fuel and losses do 189 218 609 
( ⁰˙¹ͥͥͥͥ WWſͥͤͤ A do 7,727 8,719 9, 685 
Silver, mine output, metal content troy ounces. - 82,163 69,761 12,158 
Sulfur, elemental from ore s metric tons 4,895 6,352 e 6,000 
Zinc, mine output, metal content do- 208 127 126 
FRENCH GUIANA 
Clays, all ty DOS... oe ee cR ³ð / ð metric tons 1,200 NA NA 
Gold, mine output, metal content troy ounces. . 8,590 2,347 e 2,300 
Sand and gravel, and stone: 
San: ee ae ³ A E thousand metric tons 102 NA NA 
Gravel and crushed ston-enndnndndnd˖dn LLL LLL L2 22 l- do 258 NA NA 
GUYANA ! 
Aluminum: 
Bauxite, dry equivalent, gross weight. thousand metric tons 4,806 er 4, 144 e 3,817 
ö ³˙AàaàAAA ³ Aa do 303 305 305 
Diamond 
))) ͥͥͥͥͥſſ o³i p eee thousand carats.. 21 24 19 
FU ³ð—Ä.ꝗy ⁵ð d do- 31 37 29 
7)ͤ TF1. ael ͥ‚¹·¹ſ ²⁰ i ele eas do- i 52 61 48 
Gold, mine output, metal content. -.-_--------------------- troy ounces. . 2,102 4,483 e 4,400 


See footnotes at end of table. 
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Table 1.—Other South American Areas: Production of mineral commodities—Continued 


Area, commodity, and unit of measure 1969 1970 1971 v 
PARAGUAY 
Cement, hydraulic k thousand metric tons. . 37 68 81 
ays: 
CC!·Ü ͥͥͥꝛ˙iͥͥͥͥ·¹i ß ] ʃiei 8 metric tons. . 450 600 1,200 
·˙¹²à acc e Z dE thousand metric tons 430 450 470 
)» ee a 888 metric tons 3,500 6,000 12, 000 
ß0CöĩC ³ ²⁰.-AbAſ ðͤvuͤ a UN MES RENÉ do- 19, 133 21,000 23, 556 
Petroleum refinery products: 
as oline thousand 42-gallon barrels 385 482 450 
Jͤõĩõĩ%[ ³⁵ð .. 3 44 40 48 
Kere l!k.lk.l..lkk 8! do 121 150 121 
Distillate fuel oil“ do. 460 395 467 
Residual fuel oil 8 203 216 263 
diis MURDERED ²¼ s x SU OHNE do- 41 48 
Refinery fuel and losses do 110 108 117 
%%% eke ³ U...... x See oh do- 1.364 1.439 1,468 
Pigments, natural mineral, ocher_....._....____-._-------- metric tons. - 15 e 40 45 
Sead including glass sand_---------------------- thousand metric tons. - 420 450 431 
tone: 
Billflſnull..l.. Senece ondes do---- 65 72 67 
Crushed and broken: 
Limestone (for cement and lime) do- 80 140 156 
) ⁵ð yd ͥ ³ A sear eel do 1,420 1,500 1,520 
Tale, soapstone and pyrophyllite____._.________-_-__-_---- metric tons 160 
SURINAM 
Aluminum: 
Bauxite, gross weight. thousand metric tons. . 5,450 ¢5,340 ¢5,590 
Alumin an. ee do 967 1,000 1,000 
Metal, primary.._....___.__.-..-..-.--.--_-.------------- do 53 55 60 
Clays, eommou nnn metric tons 3,170 3,200 3,200 
Gold, mine output, metal content troy ounces- - 2,389 1,187 e 1,100 
Sand and gravel: 
Sand: 
Common thousand metric tons 120 120 120 
Stone sand oed ðV.ꝙü%ſ ͤð K lee eA is rema ae hes do- 18 17 e 20 
Gravel l s 2 c yy . PV es E ETO do 10 10 10 
Stone, crushed and broken... nn do e 80 141 * 140 
URUGUAY 
Aluminum, secondar / metric tons 400 e 400 e 400 
Cement, hydraulic thousand metric tons r 462 501 388 
Clays, type unspecified___.______________________________ metric tons.. 146,958 172,505 300, 166 
Coke, gasho uses do 16,295 17,386 15,122 
Feldspar 4 a er poc c o eden vos y UE au do 1,238 1,105 1,208 
Gas, manufactured. million cubic feet 913 920 933 
Gem stones, semiprecious: 
TOU ole ß ic See BIS metric tons 74 79 1 
Amethyst do NA 17 ue 
Iron and steel: 
Iron ore (for cement production) ____...___.--_-_--_._------ do a 1,150 3,300 
S |... e eccL ³o·˙¹ A LU E e RAE do- 13,900 16,232 16, 000 
Steel semimanufacturee s do e 35, 000 41,200 46,500 
I 52.0 222 dence ( b MA S D UL thousand metric tons 61 61 48 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels. . 2,333 2,252 2,156 
Fr eee By San ioe ee ae ak do.... 158 176 184 
Kerosme- 1-22 c See ͥ ³⁰˙ v peer eS do- 1,316 1,308 1,306 
Distillate fuel oil do.... 2,915 2,610 2,681 
Residual fuel ollll“NNNdnmddddddw .d do 4,971 5,846 5,205 
Lubricants- 2 2 do.... 2 
/ö»;˙—wi ³%Äé1¹i¹ß ³ ³³ſ teca ee uer 8 Dx 507 586 507 
Refinery fuel and losses do 349 676 556 
C 5. A ade ] ] ũœ—ͤ AAA E EAE md do 11,951 12,957 12, 598 
Sand and gravel: 
Sand: 
Common thousand metric tons 2 293 1,578 1,855 
[O3 17 a i cee te a RE NOTE PRECES OCCNENE do , 17 128 
)))) og ae we he ak do.... 216 e 220 e 220 
Stone 
Dine; ⅛ H:BGPr f do 67 3 35 29 
Crushed and broken: 
Air ⁵ðL/ꝛ ed metric tons NA 497 317 
Dolom ite thousand metric tons 34 41 18 
, ß . eu leere eL do- 741 909 883 
Quartz «] - dddddfdkd 8 metric tons 620 798 786 
Other (including ballast)______________- thousand metric tons 524 775 1,171 
Sulfates, natural... .. 2.222 22222 2222222222222 Lc 22s sss metric tons 58 NA NA 
Sulfur, elemental, byproducts € e ůꝶ 232 do- 110 120 117 
Tale, soapstone and pyrophyllite (ground do.... 2,906 1,634 852 


e Estimate. P Preliminary. r Revised. NA Not available. 

1 In addition to the commodities listed, a variety of crude construction materials (common clays, sand and 
gravel, and stone) undoubtedly is also produced, but output is not reported and available information is in- 
adequate to make reliable estimates of output levels. 

? Exports. 

3 Recovered from refinery gases. 
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Table 2.—- Ecuador: 
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Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1970 ! Principal destinations, 1970 
METALS 

Copper: 

Ore and concentrate 997 Allto Japan. 

Maar ³ð K es ene le Da 78 All to West Germany. 
Silver and platinum ores and concentrate s value $53,000 All to United States. 
Zinc ore and concentratc L LLL LL L2 LL 22222222 322 All to Japan. 
Other base metals, n. ess value $81,000 All to United States. 


1 Source: 


pp. 271-273. 


Table 3.—Ecuador: 


Statistical Office of the United Nations. Su 
and Central America, including Caribbean and Bermu 


ee to the World Trade Annual, 1970. South 


2, Walker and Company, New York, 1972, 


Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum metal including alloys, all forms 


Copper metal including alloys, all forms 
Iron and steel metal: 
Steel, primary form 


Semimanufacture s 


Lead metal including alloys, all forms 

Mercur 76-pound flasks - - 

Tin metal including alloys, all forms long tons 

Titanium oxides 

Other oxides, hydroxides and peroxides of metals 

QE Mm ⁰y E E 
NONMETALS 


e. ³ðͤ d 8 
Clays, crude neͤ s secui ese ccs 
Diamond, gem, not set or strung......- value 
Fertilizer materials, manufactured: 
Nitrogenounun s 


Precious and semiprecious stones, except 
diamond... oc cnr 8 value 
Sodium compound, caustic soda. ............- 
Other: 
Oxides and hydroxides of magnesium, 
strontium and barium...............- 
Building materials of asphalt, asbestos, and 
fiber cements, and unfired nonmetals, 
Wn eMe 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum: 


Crude thousand 42-gallon barrels. . 

Refinery products: 
Gasoline do 
Lubricants. ................- do.... 
/ ĩo;·--»»w m- a E do- 


19701 


1,179 
367 
17,802 
116,556 


10,844 


$152,000 
4,473 


Principal sources, 1970 


AULA 428; United States 871; West Germany 
United States 249; Canada 54; Yugoslavia 23. 
d e States 15,179; Belgium-Luxembourg 
,623. 
Japan 56,712; France 15,531; United States 
15,330. 
Yugoslavia 379. 
All from Yugoslavia. 
All from United Kingdom. 
All from United States. 
Do. 
All from Canada 
United States 2 „239; Aet Germany 1,502. 
All from United States 
Switzerland $76 ,000. 
Pe un ence Ours 9,481; West Germany 
All from United States. 
o. 
United States 9,417; West Germany 4, 690. 
Switzerland $54,000; France $32,000. 
All from United States. 
Do. 


Spain 6,315; Italy 1,421. 


NA Not available. 


Statistical Office of the United Nations. Supplement to the World Trade Annual, 1970. South 


and Central America, including the Caribbean and Bermuda. V. 2, Walker and Company, New York, 1972, 


! Source: 
pp. 274-286. 

FRENCH 
Exploration of bauxite deposits 


French Guiana has been approved by the 
French Government on concessions held by 
the Compagnie Miniére Alcoa de Guyane 
(C.M.A.G.). C.M.A.G. is owned by Alumi- 


GUIANA ? 


in num Co. of America (Alcoa), 75 percent, 


and by Péchiney of France, 25 percent. 
C.M.A.G. holds three concessions: Kaw, in 
the Kaw Mountains, about 7,400 acres; Ob- 


5 Prepared by Robert A. Whitman. 
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servatoire, in the Rouri Mountains north- 
west of the Kaw group, about 32,100 acres; 
and Cayenne on Mahury Mountain just 
east of the capital city, about 17,000 acres. 
All’ three deposits are near the capital city 
of Cayenne and not far from the sea. 

The French Bureau. of Geological. and 
Mineral Research estimates the three con- 
cessions contain about. 25. million. tons of 
bauxite, composed of 47 percent alumina 
and 2’ percent silica. If C. M. A. G. finds 
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bauxite reserves of over 100 million tons, 
the company has agreed to construct an al- 
umina producing plant in French Guiana. 
Otherwise, some other company may build 
a plant or the material may be processed 
at Paranam, Surinam. Development of the 
bauxite mining operations alone is ex- 
pected to cost over $16 million over a 3- 
year period, creating 500 jobs. After the 
deposit is developed, mining will provide 
200 jobs, a significant boost to the local 
economy. 


GUYANA * 


The Government of Guyana nationalized 
the operations of the Demerara Bauxite 
Co. Ltd. (Demba), which was owned by 
Alcan Aluminium Ltd. (Alcan). Negotia- 
tions started in December 1970 between 
the Government and Alcan to give the 
Government 51-percent control were unsuc- 
cessful. Announcement that nationalization 
was to take place was made February 23, 
but the effective date was not until July 
15, 1971. Guyana agreed to pay Alcan Alu- 
minium Ltd. of Canada, parent company 
of Demba, approximately $54 million plus 
interest over a maximum period of 20 
years. Demba workers were on strike in 
April for 2 weeks because of uncertainty 
about the vesting of their pension fund 
and pay raises they considered overdue. 

The Guyana Bauxite Co. (Guybau) 
was created by the Government of Guyana 
to acquire the assets and operate the facili- 
ties formerly owned by Demba. Guybau 
appointed Gerald Metals Ltd. of London 
as sole sales agent for the final 6 months 
of 1971. Later in the year Guybau an- 
nounced the signing of a 3-year contract, 
starting in 1972, with Philipp Brothers A. 
G. of Zug, Switzerland, a wholly owned 


subsidiary of Philipp Brothers, a division 
of Englehard Minerals and Chemicals 
Corp. in New York. 

In spite of the normal problems occur- 
ring with nationalization, Guybau report- 
edly maintained production of calcined re- 
fratory bauxite and alumina at near 1970 
levels. Production of metallurgical bauxite 
was less than the previous year. 

Guybau increased the size of individual 
shipments by bulk carrier to 11,550 short 
tons of alumina in November and Decem- 
ber. Vessels were designed with very shal- 
low draft to cross the bar at the mouth of 
the Demarara River. Companies formerly 
shipped cargoes of 4,000 to 6,000 tons, 
which were transshipped at Trinidad. 
These transshipment facilities were not ac- 
quired by Guybau. 

Mining of gold decreased in 1971 to 
one-third of the amount produced in 1970. 
This similarly reduced the royalties paid 
to the Government. The quantity of dia- 
monds produced was about 79 percent of 
those produced in 1970, but the royalties 
were 78 percent of those paid in 1970. 


6 Prepared by Robert A. Whitman. 


Table 4.—Guyana: Exports and reexports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 
METALS 
Aluminum: 
Bauxite: 
Pried 2 eee ars ͥͥͥͥͥͥ 5ð·¾dvſ ee Oe ie Bee 1,761,478 2,389, 858 
C ³àu(ſſſſſſſ d ⁰⁵⁰yy A 8 74,016 712,817 
Oxide (alumina). ß ß e eed 300, 868 28, 760 
S / ð—iww. dd r 96 NA 
Iron and steel serap- ³.wm»m. sh ⁰yd k ri 8 6,123 NA 
CCCCCCCJĩ⁰U f/ S a RM E AERE EE E 47 NA 
Manganese ore and concentrate. |... 222222222 LL eee eee 29 , 282 - 
Zinc metal including alloys... sss 4 NA 
Other scrap of nonferrous metals 836 NA 


See footnotes at end of table. 
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Table 4.—Guyana: Exports and reexports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 
NONMETALS 
Cemelf-:. 2 ³¹WA ³˙w¹—1maA : ͥ AAA a CLA p eee ps 153 NA 
Gravel and crushed rock. ................- LL LLL LLL LLL LLL eee 508 NA 
recur o semiprecious stones: i $1.842.151 
Co os oo s ou oe eae E mede value : 
Cut but note do- 557.027 181,687,130 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products thousand 42-gallon barrels. . 1 NA 
r Revised. NA Not available. 
1 Include pearls. 
Table 5.—Guyana: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1969 1970 
METALS 
Aluminum metal, including alloys, all formmnmnunuunznwnunn nn r 398 278 
Copper metal, including alloys, all forms. .......................................... r 65 44 
Iron and steel metal: iron, crude steel and semimanufactures. ..................... r 26,166 29,611 
Lead metal, including alloys, all formmnmwmmwmwmm „„ 4 N 
Platinum-group metals and silver: 
Metals including alloys: 
Platinum Group. fh 8 troy ounces... 8 NA 
Silver unworked and partly worked................... thousand troy ounces.. 1,056 NA 
Tin metal including alloys, all forms....................-........-....-.. long tons 21 NA 
Zinc metal memang aloys, rr, eeu a wd cm ed 24 NA 
Other base metals, including alloys, all forms. -_.....-.-......-----...---.--.-------- 12 NA 
NONMETALS 
Abrasives, natural, grinding and polishing wheels and stones 18 NA 
Cements ddp dd uc le ione Edi ce r 54, 796 52,040 
Clays and products: 
Crude MOB ẽ ? . ß 227 NA 
Products, refractory Oricks x ß e nuce aU e Mee ccu dds 3,295 3,045 
Fertilizer materials, manufactured: 
Nireee0ſſ0ůĩrõ / ͥ⁰ yd A Au ee Ld 26,435 25,691 
Phosphate ee eee c m .. y y e E 2,568 205 
i dd eL uU M Mid LL a 3,325 2,457 
G ⁰Ayſſſſͥ ⁰ꝙyddddyſ y LM cee oes 1,466 NA 
/r NECNON ate 7,117 NA 
Precious and semiprecious stones cut but not set tn. k value $350 NA 
J)) MM AISNNME DM MN 8 3,079 8,266 
Sodium and potassium compounds, n.e s.: 
Caustic soda (sodium hydroxide 77 ö iꝛnnunu· 88,689 15,608 
/ ² ẽ c man dds G A 8 4 NA 
Stone, sand and gravel: 
Dimension stone, crude and workedgdõdõdõdddd◻dd 4 83 NA 
Gravel and crushed BlonG. o oooloc--ol222l2-22X-224.e-99 eeu cs EA Seda e 41 NA 
IFF oi] amoeno cedi unc y E A 19,845 ! NA 
Sand s uc ee diee Los eu LA a ⁰ꝗʒdd M uM a M Le 75 NA 
Sullurie ⏑ ⁵ↄ⁵ũ]Ü5õů310ö᷑̃ ⁵ ² ˙V A N . ESSE Ee 297 1,060 
Other: 
Crude nonmetallic minerals, n.e.s._._.......----------------------------------- 81 NA 
Building materials of asphalt, asbestos, and fiber- cement, and unfired nonmetals, 
BJC“ ði ddſſſſ ZA 8 2,646 2,191 
MINERAL FUELS AND RELATED MATERIALS 
Coal and coke including briquets._........----------.----------------------------- 55 NA 
Petroleum refinery products: 
%% d dd ⁰ ⁰m aaa E thousand 42-gallon barrels. . 880 871 
Kerosine ERREUR" Tp ae do- r 201 209 
Distillate fuel Ik. ⁰ Eae deem E do.... 773 705 
Residual fuel oil JJ o ĩ 88 do- 3,814 2,286 
Fl; ĩ«é.0U“ õͥſ AAA c M E do r 20 89 
Asphalt and road ,... do- r 28 NA 
J) ³ðſſſſͥ́ſßfddd ⁰ ys ß LE EET do- 4 NA 
Mineral tar and other coal-, petroleum-, or gas-derived crude chemicals 228 NA 
t Revised. NA Not available. 


1 Quantity not reported; value 5211, 078. 


THE MINERAL INDUSTRY OF OTHER SOUTH AMERICAN AREAS 


975 


PARAGUAY * 


Mineral production in Paraguay was 
about the same as in 1970. The total value 
of $20,502,000 was 1 percent above the 
1970 record. The value of nonmetals de- 
creased 2 percent, from $8,371,000 to 
$8,190,000, but the value of petroleum re- 
finery products increased 3 percent, from 
$11,910,000 to $12,312,000. New annual rec- 
ords were established for the output of 
many commodities. Most of the commodi- 
ties produced were used in construction. 
Other minerals, fuels, and metals required 
by the economy were imported. The lead- 
ing mineral imports were asphalt, crude 
oil, salt, and iron and steel. 


Work continued on plans for the Saltos- 
Guaira hydroelectric complex on the Par- 
ana River, to be built by Brazil, with Par- 
aguayan approval. Loans totaling $29 
million were secured for use in expanding 
the existing Acaray hydroelectric project 
on the Acaray River. A $4.8 million con- 
tract was let for a feasibility study of the 
proposed Yacyrita-Apipe hydroelectric proj- 
ect on the Parana River, to be built by 
Argentina, with Paraguayan approval. A 
loan of $24.6 million was approved to be 
used for starting work on the Trans Chaco 
highway project. 


COMMODITY REVIEW 


Cement shipments increased to a record 
81,000 tons, 29 percent above the 1970 rec- 
ord. The proposed new dams will require 


Table 6.—Paraguay: 


a great expansion of cement capacity. 
Hitherto, most of Paraguay’s cement has 
been produced by a 100,000-ton plant at 
Valle-mi. 

Production of common clay for cement 
and heavy clay products increased to a rec- 
ord 470,000 tons, 4 percent above the 1970 
record. Kaolin production increased 100 
percent over the 1970 record. 

Production of gypsum expanded to 
12,000 tons, 100 percent above the 1970 
record. 

Output of lime was 23,600 tons, 12 per- 
cent above the 1970 record. 

Output of common sand decreased to 
430,000 tons, 4 percent below the 1970 rec- 
ord. Output of glass sand increased 5 per- 
cent. 

Output of crushed and broken stone for 
cement and other construction and paving 
use increased to 1,676,000 tons, 2 percent 
above the 1970 record. Dimension stone 
production decreased 7 percent. 

Total refinery output increased to a rec- 
ord 1,468,000 barrels, 2 percent above the 
1970 record. Production of distillate fuel 
oil, residual fuel oil, and jet fuel set new 
annual records. 

Crude oil for the refinery was imported 
from Nigeria and Algeria and was barged 
up the river to Asuncion. Interest contin- 
ued in prospecting for oil and gas but no 
reserves have been discovered to date. 


7 Prepared by Avery H. Reed. 


Imports of mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 
METALS 
Aluminum metal, all forms. ___..__-_-___.--_-__-----_----- „„ 1— ł24ᷣů 14 81 
Copper metal, all fee ³ ͤ A 187 162 
Iron and steel, all formnqꝛꝓnmꝛꝓnüunwʒ Pw „„ 19 , 488 11 , 845 
Lead metal, all n ę ³ ò ßq(“’ ⁵ ⁵ ⁵ ; MMMM 71 
Tin metal, all formſmn OOO „„„„„„„„„„„„„„ö long tons 16 4 
NONMETALS 
Cement; hydraüliez.. al alocllmzle-zedBzecemeecemsemewecosuqe caa ie us ood 4,917 3,676 
Neste ga ope a ñ ꝗ fd ĩðͤ v 8 21, 567 22, 739 
Crude minerals and manufactures, not further describe 4,257 8,926 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt natural... ð ß a i ⁰⁰⁰⁰ yd ttc aa 1 295 9 à: 


Coal, lignite, briquets and other solid fuel 


Petroleum: 


h ³o·A]]] ] AAA scie 


Refinery products: 


Gasoline... 2 2222222222 2-222 eee 
Kerosineeeee eder 
Distillate fuel oil........................- 
Residual fuel oil... ..................... 
Lubricants. ....-..-a22z2d-lc222c9—- ocu 


% ĩðVNà ͤ K eia 


17 NIRE TIR RN ES do 35 103 
PFC do ls 10 
ee eae eae P do.... 39 165 
%%CCͥͥͥͤ˖0ꝙ1—ð Re Sanden ne do.... 102 13 
DODENUS do- 34 27 
32 ͤ ĩ;?ͤk—õ REPAS, do- 210 318 


1 In addition to the commodities listed individually, Paraguay reported the importation of precious stones 
and metals" totaling 31.8 metric tons in 1969 and 2.9 metric tons in 1970. 
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SURINAM ° 


The Surinam Parliament in August rati- 
fied agreements with Reynolds Metals Co. 
(Reynolds) to develop bauxite deposits in 
the Bakhius Mountains and in the Cop- 
pename River area. This formalizes the 
statement of intent signed in July 1970. 
The Bakhius project provides for 50-50 
participation between a Surinam Govern- 
ment corporation and Reynolds, in the ex- 
ploration for and mining of bauxite, the 
production of alumina, and, if a power 
source is ultimately developed, the con- 
struction of reduction facilities. The Gov- 
ernment will be expected to provide 
power, a railroad for transportation of ore 
to the Corantijn River, and ship-handling 
facilities. 


The Coppename concession at present is 
entirely under control of Reynolds, but the 
Surinam Government has the option of ac- 
quiring up to 50 percent control in the fu- 
ture. 

Bauxite exports increased 5 percent in 
1971, an excellent showing considering the 
depressed world market. Exports of alu- 
mina increased 31 percent with the addi- 
tional shipments evenly divided between: 
the United States and Europe. Shipments 
of aluminum metal were 11 percent under 
1970. Small increases in shipments to the 
United States and South American coun- 
tries could not balance the pronounced de- 
crease in shipments to Europe. 


8 Prepared by Robert A. Whitman. 


Table 7.—Surinam: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Oxide (alumina) and hydrox ide 

Metal including alloys, unw rough... 

Copper including alloys, unwrought ...............- 
old. 


Iron and steel: 


Steel, primary form „ 
Semimanufactures.--------------------------- 
Lead, unwrought_-------------------------------- 


Sand, else rh aMn 


MINERAL FUELS AND RELATED MATERIALS 


Petroleum refinery products: 


UU õỹo] m d se ese cede 


Table 8.—Surinam: Imports of mineral commodities 
(Metrie tons unless otherwise specified) 


Commodity 


Aluminum metal, including alloy 
Coppa metal including alloy 
Gold unworked or partly worked 


Iron and steel: 


Steel, primary form 
Semimanufacture s! 
Lead including alloys, semimanufactures 
Magnesium including alloys... .................--.- 
Tin meia... 21.2.22 ⁰yt y cnr Rete 


Cement... ²˙“˙ü. ⁵ꝛ˙wmAA %«² Luc du eccL See eee 
Chalk: ⁰˙⅛]œꝰ˙ʃi˙i ] 5mHꝛHqqꝓ¼ ĩ EL e. 


Clays and products: 


Crude neee ĩ ebeos 
Products including refractory brick and eem enk 
Diatomite and other infusorial earths. . ............. 


Fertilizer: 


Nitrogenous. s 


See footnotes at end of table. 


1969 1970 

EHE 88 3,677,857 8,419,530 
aM DM PEL E 56,452 898, 855 
J ue E AETA 53,688 53,862 
J AEA SRE Tee aR Wed 150 67 
33 tL troy ounces.. 1,201 82 
ENIS E cise ea Wn REIR UR, 87 44 
nm AE I 81 66 
tru a at OE ae 11 55 
Mane Goi M M eels 8,854 11,075 
SEE 42-gallon barrels. . 83 m 
JJC 993 282 84 

C do- 1,801 ue 

1969 1970 

Lcd tr Heec c 8 431 419 
322 RET ⁵ y 99 
V troy ounces 10, 120 8,253 
Ea ee E oe el en ĩ ðͤ u ER ee NUI 6,203 5,922 
TP MRNA eae u Saree A 10,758 11,225 
JJ KZ 41 37 
ene in ek eect 8 53 46 
CCC long tons 9 10 
JJ; ĩð y meee eT 45 19 
RF Ero MM y E 24 8 


SS (0b 8 63 109 
2,246 2,298 
J A 22 25 


THE MINERAL INDUSTRY OF OTHER SOUTH AMERICAN AREAS 


977 


Table 8.—Surinam: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 
NONMETALS—Continued 
Fertilizer—Continued 
Phosphate olds ce e eee y yd 221 487 
POUBSSIC- . . dd Mad LEA dE 51 - 
Other including wee... 8 377 350 
LiB. ec. 2S2 oo y y ⁊¼ꝶ m yd y a A y y ere eR Se, 1,528 7,552 
Sl ðVͥſ/ſ ³ðW³- .. ⁰0ddſ ³ðĩw/ßd ⁰⁰; 1,293 1,517 
Stone and gravel: 
Dimensión stone secede cub eset es ese e lee 90 110 
Gravel and crushed rock... 22.222.222 22 22 LLL eee eee ee 1,767 479 
MINERAL FUELS AND RELATED MATERIALS 
Coal including briquets, all graden 26,270 30,154 
Petroleum refinery products: 
Gasollhe- §’Üwm —T—. A 8 thousand 42-gallon barrels.. 197 238 
Kerosine ͥͤ Q—Q—Q—QAQAQ—AG GVP THUG ſſGGT—Tꝓẽ— eL a LED y ĩͤ E E a do- 46 55 
Dei! mc ULL t 8 do 574 7389 
Residual fuel oil... ...... Ed cse ssa ca qs do- 2,331 3,072 
FUr ³ðV ß7fdſ ⁰ do- 32 45 
Liquefied petroleum gas „ do.... 41 54 
Asphalt and bitumen, natural )) LLL Ll Lll Llc cll. .- do.... 41 16 
ODhep: o ca po tee uL LM ...... 8 do.... 1 1 
Mineral tar and other coal-, petroleum-, or-gas-derived crude chemicals. ........... 86 129 
! Includes some sand and other earth. 
2 May include some natural asphalt. 
Table 9.—Bauxite, alumina, and aluminum shipments from Surinam 
(Metric tons) 
Company 1969 1970 1971 
BAUXITE 
Suriname Aluminum Co.: 
United States and Canada. 2,039,225 2,108,790 1,972,307 
Western Fro” ee Se eee ee ES DEBS 125,647 185,893 138,792 
) ³ð¹¼wmä ³ꝛꝛ¹ ³ AAA gk eee oe cit E 12,681 18,947 10,446 
TOUll- cc cds tu co Lube iA LA C ed ĩͤ EE. Ld 2,177,503 2,258,680 2,121,545 
N. V. Billiton Mij.: 
United States 25 6256 ite ⁰r m A A 1,010,396 1,038,294 1,097, 565 
)00)%%CCYWGGG0GGGꝙBÿy⅛0 A0 dyds y End n E e E EE 487,610 111,648 369,384 
Western Europ˖eeeee dds „„ Des 4,788 20 
OLtlep.. ends Z. AE 2,948 80 3,277 
TJ ³·Ü—tw. a r...... ðk᷑ͤ ͤ K k y y CERE az 1,500,854 1,154,810 1, 470, 196 
Grand ;;; ] ͤ ⁵ð 8 8,677,857 38,418,440 3,591,741 
ALUMINA 
Suriname Aluminum Co.: 
United States. fh ⁰ : A Se ee utt 314,732 217,253 414,512 
Western Foeee e ede Ma 194,976 220, 889 293, 704 
Mexi- o A. ³ Aſdddſ/ſſſdſ y 8 e oE 14,955 
Total- zieen ] é dd 0m 509, 708 438,092 723,171 
N. V. Billiton Mij.: 
United States. ß . . EE 60, 442 170,156 50,811 
Western Europ· e 77nd „„„„„ 146, 365 325, 881 369,378 
Eastern Europ˖eeeteer? „„ „1%ů 144,281 59,834 25,179 
JJ ic M ar CLE AM LLL Ete E ee 851,038 455,871 445,363 
%% ² ˙³ ⁵ ² Add E eet ULL S CL EE 860,746 893,963 1,168,534 
ALUMINUM 
Suriname Aluminum Co.: 
United. States 2 ß . A LL tL A E 8,279 
Western hh Aga 8 45,478 52, 535 17,829 
CJ) ĩ⁵²˙² Ä ĩ⅛²ꝛr ⅛ͤ;ͤ K ͥ⁰ydt T LM c (y NU ALME 4, 821 -— 9,085 
C ⁵¹¹¹¹ NOR a EDT mk. dae 8 8,488 828 12,480 
Totiki et Ea dd a . etl. 53 , 787 53,363 41,678 


1 United States and Canada. 
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URUGUAY ? 


In spite of inflation and the unsettled 
political climate, mineral output in Uru- 
guay established a new annual record, 6 
percent above 1970 and about the same as 
in 1969, the previous record year. The 
total value, however, declined 12 percent 
below the 1970 record, due to lower ce- 
ment output. Expanding output of clays 
and stone more than offset decreased pro- 
duction of cement, lime, and sand and 


gravel. 


COMMODITY REVIEW 


Aluminum production was about the 
same as in 1971. Output of iron ore was 
substantially increased; interest was shown 
in test-drilling new deposits. 

Cement production declined 23 percent 
and was 25 percent below the 1968 record. 
During the year the new Government- 
owned cement plant at Paysandu went on- 


stream; annual capacity will be 120,000 
tons. 

Output of clays expanded 74 percent 
and established a new annual record. Lime 
shipments declined 21 percent and were 31 
percent below the 1967 record. Output of 
sand and gravel declined 6 percent and 
was 32 percent below the 1969 record. Pro- 
duction of crushed stone expanded 25 per- 
cent and was 19 percent above the 1960 
record. 

Production of petroleum refinery prod- 
ucts was about twice as much as in recent 
years. Plans were made for the construc- 
tion of a deep-water petroleum buoy that 
will allow Uruguay to be served by super- 
tankers. A geophysical survey was made to 
determine Uruguay's offshore petroleum 
possibilities, but results of the survey were 
not announced. 


? Prepared by Avery H. Reed. 


The Mineral Industry of Albania, 
Denmark (Including Greenland), 


Iceland, and Switzerland 


By Joseph B. Huvos,' F. L. Klinger,? David G. Willard,“ 
and Richard F. Stevens, Ir.“ 
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ALBANIA * 


Albania's small mineral industry contin- 
ued to grow at a fast rate during 1971. Ac- 
cording to the current fifth 5-year plan of 
1971-75, total industrial production should 
reach 11.6 billion leks s in 1975, an in- 
crease of 61 to 66 percent over 1970. Cor- 
responding figures for 1971 were not avail- 
able at the time of writing this chapter, 
but the average annual growth rate was 
given at 10.3 percent. The mineral extrac- 
tion and processing industry had world- 
wide significance only for chromite ore, of 
which Albania produced about 8.5 percent 
of the world’s output. However, the min- 
eral industry remained of substantial do- 
mestic economic importance. In addition to 
chromite, Albania produced copper ore, 
blister copper and wire, nickeliferous iron 
ore, crude oil, natural asphalt, cement, and 
some lignite. Information on the perform- 
ance of the mineral industry was scarce. 
Official Albanian sources indicated only 
plan fulfillment or relative increases in 
production. Many of the mineral industry 
products were exported. 

In 1971, major developments in the min- 
eral industry of Albania were as follows: 
Construction performed largely with the 


aid of the People’s Republic of China, re- 
sulting in the commissioning of the Bulq- 
izé chromite ore concentrator; construction 
of a copper smelter at Kukés; beginning 
construction of the Elbasan steel complex; 
and commissioning of the Korçë thermal 
powerplant and the first section of the 
Mao Tse-tung hydroelectric powerplant at 
Vaut Té Dejés. 


PRODUCTION 


Official production figures for Albania's 
mineral commodities were not available for 
1971, but percentage increases published 
for previous years made it possible to com- 
pute the output. Figures for 1971 were 
mostly estimates based sometimes on pub- 
lished plan figures. 


1 Foreign mineral specialist, Division of Fossil 
Fuels. 

? Physical scientist, Division of Ferrous Metals. 

3 Economist, Division of Nonmetallic Minerals. 

* Physical scientist (Metallurgy), Division of 
Ferrous Metals. 

5 Prepared by Joseph B. Huvos. 

s Values have not been converted from Al- 
banian currency units (leks) to U.S. dollars 
owing to the wide variation between the official 
exchange rate (lek 5.00— US$1.00) and those ac- 
tually used for some transactions. 
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Table 1.—Other European Countries: Production of mineral commodities 
Area, ! commodity, and unit of measure 1969 1970 1971 p 
ALBANIA 2 
Cement, hydraulic thousand metric tons 328 e 860 e 860 
Chromium, chromite, gross weight...........----.------.---.----- do.... 429 468 e 534 
Coal, Nenite . . e e qme OS EE do.... 640 668 e 700 
Copper: 
Mine output, metal eon tent metric tons 5,222 5,588 e 6,350 
Smelter output (blister do.... ,222 5,588 e 6,350 
Iron ore, nickeliferous, gross weight. ............- thousand metric tons. . 405 540 e 567 
Petroleum: 4 
rr. ĩð A E eS NS thousand 42-gallon barrels. . 8,767 9,995 12,000 
Refinery products 
ANOld... e e ee LO EL E do 527 e 650 e 910 
Distillate ele m E eee Ee 93 992 e 1, 200 e 1, 690 
Other (not further identified 0...- 6,007 7,450 10,410 
f ⁵ĩðV]i„ —M——— do.... 1,526 e 9,300 e 13,010 
DENMARK 2 
Cement, hydraulic...........-.........-------- thousand metric tons 2,607 2,604 2,788 
Clays, kaolin, crude and washed metric tons.. 18,000 18,000 18,000 
Seal ð-qwwd mE DEAE dd thousand metric tons 431 135 e 98 
Coke, gas beuge eae dE RE e du m do.... 161 183 e 183 
Diatomaceous materials: 
FÄ ceo ou iuleLuEnestoenuIi Sis LE EE do.... 20 20 20 
Moler €. oec ede ⅛˙⅛˙tUM.............. c LL E do.... 220 220 220 
Fertilizer materials, manufactured: 
Nitrogenous, gross weight §._...........-.----------------- do.... 112 94 88 
Phosphatic, gross weight §.............------------------.-- do 551 526 565 
Mixed and unspecified, gross weiggnltk „ do 239 250 229 
Iron and steel: 
Iron ore (less than 42 percent iron), gross weight do.... 31 e 30 e 80 
Pig iron and blast furnace ferroalloy s do.... r 208 215 228 
Feet y ⁰ quam e eae do.... 482 473 471 
Steel semimanufactures. __..........---------------------- do.... r 446 452 434 
Lead metal, secondary (including alloys) *................. metric tons.. 11,423 10,050 10,022 
Lime (quicklime and agricultural) 5............... thousand metric tons. . 194 179 179 
Peet lel *..—— o Aa ĩ⅛ð—³MAAͥͤ dele mque d 8 Ono 6 6 6 
Petroleum refinery products: 
Gasoline. noc ee thousand 42-gallon barrels.. 11, 229 11,008 12,342 
rr ³o·wmw».-.. ³ e aid ise do- 608 584 536 
KéerosiB.. —...:22-.Re eser suma y e e ED EE LE 0...- 915 752 884 
Distillate fuel ollkᷣ·tNNiiXu . do.... 19,172 21,858 24,640 
Residual Gel sii... ede E do.... 26,114 31,795 81,822 
GP /³˙ ² = ⁰ðym esu Occo 8,707 4,775 4, 876 
Refinery fuel and losses do.... 4,753 5,162 8,150 
I;öÜ ⁰ ²⁰ ß 60 8 do.... 66,498 75, 434 77, 750 
§ö§Ü2¹ẽ⁵ĩ˙ i “ ¼ ys .. 8 thousand metric tons. . 246 436 138 
ICELAND 
Aluminum smelter production, primary.................... metric tons.. 12,400 37, 958 41,000 
Cement, hydrauliqcæcͤ hkk thousand metrie tons 98 8 100 
Diatomite Mc oU ( 88 metric tons 7,600 18,289 19,400 
Fertilizer materials manufactured, nitrogenous: 
Gross weiphb... e ee eee eee do.... 24,850 22 ,621 24,230 
Nitrogen one... do 2, 849 „647 2, 835 
FIC ͥ ⁰ůwün... •0ͥ½ũůii.. RE a CL do- NA 11,000 24,000 
Sand and gravel: 
Calcareous sand... ..............-... l.l... thousand metric tons 252 NA NA 
Calcareous sand thousand cubic meters. . NA 144 120 
a Other sand and gravel... ----------------------- thousand tons 3,761 4,826 4,715 
tone: 
Denis eek eo Suess thousand metric tons 18 65 52 
Crushed and brockee n do 87 136 223 
SWITZERLAND 
Aluminum smelter production, primarʒʒ metric tons.. 77, 060 91,490 94,000 
Cement, hydraulic. ...........................- thousand metric tons. . 4, 584 4,797 5,220 
bee, ð ſͥ ⁰ꝙ y . is do 279 164 104 
Gas, manufacture million cubic feet.. 13, 121 13,981 13,637 
nin 8 thousand metric tons. . 100 100 100 
Iron and steel: 
Pig iron and blast furnace ferroalloy ss do.... 25 28 32 
Electric furnace ferroalloy s do- 6 9 29 
Crude steel ..... oe Ad 8 do.... 500 524 532 
Steel semimanufactures... ...... 22222: c LLL LLL Lll Lll ll. 0...- 515 545 550 
|i] Se I mt LAO ß IO RE TON REE Te ae ene be ON do.... 150 145 142 


See footnotes at end of table. 
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Table 1.—Other European Countries: Production of mineral commodities—Continued 


Area, ! commodity, and unit of measure 1969 1970 1971 » 
SWITZERLAND—Continued 

Petroleum refinery products: 
e ces wo esa thousand 42-gallon barrels. . 6,860 7,149 7,188 
Jet fUel io ee a eee mae ELE meee ee fo eo 704 1,096 984 
Kerosine. — — uo ie ee ncs ⁰ĩvꝛydʒd y d Ou 39 54 39 
Distillate fuel oil“w“.“qq)hq“4c4õ4“] eee do.... 15,659 16,457 15,860 
idual fuel.ollz. h 8 do.... 10,886 11,215 10,976 
Nash ⅛- . x 8 do 1, 980 2,267 „480 
Refinery fuel and losses do 2,162 3,342 2, 828 
7%CVCꝙͥÿEC ³˙¹¹Aàm4 LAU LP ʒ EA E do 37,740 41, 580 40, 300 
ee ee ee RAPI tae thousand metric tons 267 333 291 


e Estimate. P Preliminary r Revised. NA Not available. 


1 In addition to the areas listed, Greenland (a Territory of Denmark), covered textually in this chapter, 


presumably has continued to produce small quantities of crude construction materials and may have produced 


other minerals but output is unreported. 


2 In addition to the commodities listed, a variety of crude construction materials (common clay, sand and 
gravel, and stone) is undoubtedly produced, but output is unreported and available general information is 


inadequate to make reliable estimates of output levels. 


3 Smelter output used as an estimate of mine output inasmuch as there is no evidence of ore and/or con- 


centrate exports. 


4 Petroleum data converted to barrels from metric tons using the following factors: crude petroleum—6.672; 
gasoline—8.50; distillate fuel oil 7.46; total refinery products—6.672. The other (unidentified) product figures 
are derived by subtracting the converted gasoline and distillate fuel oil quantities from the converted total 
for refinery products. Presumably, this figure excludes refinery fuel, but sources do not make this clear. 


5 Sales. 


* Apparently excludes ship yards' production of steel castings. 


TRADE 


As in previous years, minerals and re- 
lated products accounted for the major 
part of Albania's exports in 1971, of which 
only chromite was important at world 
trade levels. 

Besides chromite, the main metals ex- 
ported were nickeliferous iron ore, blister 
copper, copper cathodes, and wire, with 
the share of copper products increasing 
gradually over that of blister. Crude oil, 
bituminous flux, and natural bitumen were 
some of the other items. 

Coke, iron and steel, other semimanufac- 
tured products, and phosphate rock were 
the main imported mineral commodities. 


Among  Albania's trade partners, the 
People's Republic of China ranks first with 
an estimated 65 percent of the total. Italy 
ranks second, and recently Yugoslavia has 
become the third in importance with an 
estimated $20 million exchange value for 
1972. Among Albania's exports to Austria 
for 1972, nickeliferous iron ores were ear- 
marked in the amount of 100,000 tons. Al- 
bania will export electric power worth $2 
million to Yugoslavia. 


For the current 1971-75 5-year plan, Al- 
bania will increase total foreign trade by 
55 percent compared with the previous 5- 
year plan. 


Table 2.—Albania: Foreign trade in selected mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 
EXPORTS 
Asphalt and bitumen, natural- ------------------------------------------------- 19,000 NA 
Cement, hydraulic? 2.22 22222222222 LL LLL LLL LLL LLL LLL LL ee 6,437 NA 
/%%0% .. dd ͥõͥ⁰qęꝶm ³ . A ELE LEE 409, 000 NA 
Copper: 
ee . ß f 688 NA 
( ³»;w¹iAý ⅛ rk ow re uu uu det LI sess a c Au allies 1,622 NA 
Wire DARE. Lu is Me ͤõͤõͤü dy hi Lee iie ee er yd y d LA Ei send Ei 1,762 NA 
Fertilizer, nitrogenous... .. .-..cl.cc.lcecllllcL-eseeneccl0ocoUeacezpe rm sesesce 15 NA 
Nickeliferous iron ore, gross weight.__..___._.____--_--------------------------- 98,000 NA 
Silver, waste and sweepings_------------------------ value, thousand U.S. dollars $123 NA 
Petroleum: ? 
UCC T eee thousand 42-gallon barrels. . 567 NA 
Refinery products: 
Biene oe tate y ud dee do.... 8,291 NA 
Other, unspecifieedadaktlmů P l 933 62 618 


See footnotes at end of table. 
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Foreign trade in selected mineral commodities 1—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 
IMPORTS 
Aluminum, unwrought and semimanufactures_........-.-..-.-------------------- 133 873 
Barite and witherite J ² 8 1,417 NA 
Cement, hydraulie eee eei Ee E es 3,000 NA 
h ðſſͥ y E e uL SL At eL S LIUM EU E i 43 NA 
00% 6˙ ] ͤ Ld ꝗ wkms; ML d y eg Art cee E 24, 426 NA 
Copper, unwrought and semimanufactures ꝶꝶꝶa99”9ꝑ ...... 58 NA 
Fertilizer materials: 
Crude; phosphate. ³o· wid ⁰¶ꝗãd d SD E E * 52,000 NA 
Otheg e oos e rel eri lcd M a ß ⁰⁰æ mt E RC C eb Ned 1,000 NA 
Iron and steel: 
J ͥ rad cL eee ee y ĩð v 6, 820 NA 
Semimanufactures: 
Bars, rods, and sections ?. h 6,900 5,100 
Plates and sheets 4. . ˙« UU¼ꝓẽſ yd ygd tU Eia tene ce LL 95,400 87,800 
Ih cime dd ⁊ . 8 600 400 
Rails and accessories ee 300 500 
Pipes and tubes 35... ³o i ⁰ͥdd 19,700 7,500 
h ³oð¹ q ³o0¹ m ⁰ - ⁰ ͥꝗ dk yd y E UE LRL. 100 
eier ⁵ðV ⁵ðx2⁴/ ⁵ ⁰⁰ ⁰ydd; ⁰ dd LL ED 1,164 864 
Petroleum products: ? ) 
Gasoline ]ĩ⅛²?⁶ A 8 thousand 42-gallon barrels. . 188 NA 
Distillate fuel oil zzz „ do 53 30 
Other, unsp eins.... eM aS do (5) NA 
Other crude nonmetals, n.e.8----------------------- 157 NA 


NA Not available. 


1 Compiled from official Albanian trade returns unless otherwise specified. . 

2 Compiled from trade returns of trading partner countries reported in The Statistical Office of the United 
Nations. Supplement to the World Trade Annual, 1969 and 1970 eds., Walker and Company, N.Y., 1970 and 
1972, and from official trade returns of Czechoslovakia and Poland. 

3 Converted from reported figures in metric tons, using the following conversion factors: crude oil —one metric 
ton equals 6.672 barrels; bituminous flux—one metric ton equals 6.06 barrels; other unspecified products— 
one metric ton equals 7.0 barrels; gasoline—one metric ton equals 8.50 barrels; distillate fuel oil—one metric 


ton equals 7.46 barrels. 
4 All imported from Morocco. 
5 Less than 14 unit. 


COMMODITY REVIEW 


Metals.—Chromium Ore.—During 1971, 
chromium ore production increased an es- 
timated 14 percent. It was officially stated 
that by the end of the current 1971-75 5- 
year plan, chromite ore production will 
reach 900,000 tons.7 

Among several chromite ore concentrat- 
ing plants said to be under development 
in the country, the concentrating plant at 
Bulqizë was assumedly commissioned dur- 
ing the year. The plant produces a concen- 
trate with over 50 percent metal content.? 


Chromite is one of Albania's leading ex- 
port products. Albania ranks approximately 
fourth among the chromite producers of 
the world, with about 8.5 percent of the 
total. 


Copper.—Albanian copper ore produc- 
tion advanced by an estimated 14 percent. 
According to the current 1971-75 5-year 
plan, copper ore output has to reach 
600,000 tons by 1975. In the same year, 
blister production plans are for 9,000 tons 
per year. It was reported that a new 
smelter, of unspecified capacity, was built 
at Kukés and that the plant was commis- 


sioned for production. Other smelters are 
at Rubik and Gjegjan. 

Nickeliferous Iron Ore.—After chromite, 
nickeliferous iron ore is the second most 
important export mineral of Albania. Ac- 
cording to official production plans for the 
current 1971-75 5-year plan, production is 
scheduled to reach 650,000 tons in 1975. 

Iron and Steel.—By yearend, the founda- 
tion were laid at Elbasan for the construc- 
tion of a major iron and steel complex to 
be commissioned in its first phase by 1975. 
According to plans, the plant is to process 
about 800,000 tons of nickeliferous iron ore 
per year. The plant will produce 250,000 
tons of unspecified steel products. A 50-kil- 
ometer railroad line is also under construc- 
tion to the major nickeliferous iron ore 
deposits near Lake Ohrid on the Yugoslav 
border. 

A rolling mill in Elbasan was said to 
process imported Chinese steel. 

Nonmetals.—Cement.—During 1971, pro- 
duction was unchanged with further ex- 
pansion scheduled for the cement plants at 


7 Zeri i Popullit (Country and People), (Tir- 
ana). Nov. 5, 1971. 

8 American Metal Market. V. 79, No. 31, Feb. 
15, 1972, pp. 11-12. 
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Fushé-Krujé and Elbasan. The capacities 
of these plants will be raised by 100 and 
200 percent, respectively. Cement produc- 
tion in 1972 will increase by 9 percent 
over 1970. By the end of the current 
1971-75 5-year plan, cement production in 
1975 has to increase by 190 percent, com- 
pared with 1970 figures, bringing produc- 
tion slightly over 1 million tons per year. 
This is part of the expansion of the build- 
ing materials industry which will grow 100 
percent during the plan period, including 
several additional brick plants which will 
lead to an increase in brick production of 
50 percent. In 1972, brick production will 
grow by 17 percent, with five new brick 
plants, one each at Shkodér, Tirana, 
Durrés, Elbasan, and Korcé. Plants will be 
under construction at Vloré, Fier, and 
Peshkopi. 


Fertilizer Materials.—Fertilizer produc- 
tion was practically unchanged. Nitrogen- 
ous fertilizer production apparently satis- 
fied domestic demand and 1969 exports 
were reported in 1970. There was no news 
on the state of the planned Laç nitroge- 
neous fertilizer plant, but the plant should 
be onstream by 1975, for which year a 132 
percent increase is scheduled in nitrogen 
fertilizer production. 


Phosphatic fertilizer output was based 
mostly on Moroccan phosphate rock which 
was imported at a rate of 22,000 tons dur- 
ing the first quarter of 1971. Phosphate 
rock consumption was 60,000 tons in 1970. 
Fertilizer produced and consumed totaled 
20,000 tons of P205 equivalent? By 1975, 
an increase of 40 percent is planned for 
phosphatic fertilizer compared with the 
1970 figure. 


The Lac superphosphate plant was in 
the news for exceeding unspecified produc- 
tion plans during 1971. 

Albanian potash fertilizer consumption, 


all from imports, was equivalent to 2,000 
metric tons of potassium oxide. 
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Sulfuric Acid.—According to plans, an 
increase of 77 percent is scheduled for sul- 
furic acid production in 1975, compared 
with 1970 figures. 

Mineral Fuels.—The production of fuels 
continued to increase during 1971. The 
previous increase was 81 percent in 1970 
compared with 1965. Coal extraction in- 
creased 83 percent for the same period, 
and electric power increased 2.8 times. 

By yearend, the Korçë thermal plant, of 
unspecified capacity, was commissioned. 
The Mao Tse-tung hydroelectric power- 
plant was also commissioned when the first 
two turbines of unspecified capacity went 
onstream at Vaut Té Dejés. The Fierza 
hydroelectric powerplant, to be built dur- 
ing the sixth 5-year plan, will have a ca- 
pacity of 400 megawatts. 

Coal.—Lignite production continued to 
increase during the year, and according to 
the current 1971-75 5-year plan, output 
should reach 1.25 million tons by 1975. 
New mines will be opened at Valas in the 
Tirana District making it possible to reach 
increased plan figures. 

Petroleum.—Production of crude oil con- 
tinued to increase in 1971 and, according 
to the current modified 1971-75 5-year 
plan, it will reach 2.7 million metric tons 
in 1975. For 1972, an increase of 15 per- 
cent is planned. To facilitate prospecting, 
a map was prepared showing useful miner- 
als at a scale of 1:1,200,000, while a 
1:1,500,000 tectonic map was prepared in 
1971. 

It was reported that, during the year, 
the first domestically produced drilling rig 
was put into use. 

According to the latest available infor- 
mation, Albanian crude reserves in 1969 
stood at 14 million metric tons. 10 

Work continued on the construction of 
the Fier petroleum refinery, due to have a 
capacity of 1.5 million tons. It was also re- 
ported that the Patras oil refinery ex- 
ceeded unspecified production plans. 


DENMARK (INCLUDING GREENLAND) ** 


A modest growth in production and 
trade appeared to take place in Denmark's 
mineral industry in 1971. Increased output 
of construction materials, chemical ferti- 
lizer, and petroleum products was partly 
offset by a decline in the production and 
consumption of metals. 


Significant new developments in 1971 in- 
cluded preparations to begin production of 
crude oil in 1972 from the Danish sector 


? British Sulphur. Statistical Supplement (Lon- 
don). No. 4, November-December 1971, p. 8. 

10 World Oil. V. 173, No. 5, October 1971, p. 
119. 
11 Prepared by F. L. Klinger. 
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of the North Sea, and exploration of lead- 
zinc deposits near Marmorilik, Greenland, 
which was proving the existence of addi- 
tional reserves of high-grade ore. Also in 
Greenland, two companies agreed tc 
jointly evaluate the commercial potential 
of iron deposits near Isua. 


PRODUCTION 


Volume indices of production for the 
principal sectors of the Danish minerals 
industry in 1970 and 197112 were esti- 
mated as follows: 


(1968 = 100) 
Industry sector — 


January June 


1970 r 1971 
Extractive.. .------------------ 98 105 
Primary metals 114 115 
Nonmetallic mineral processing 109 122 
Chemicals 123 121 
Petroleum and coal processing 97 122 
All industry... / 111 115 
r Revised. 


Source: Statistiske Efterretninger. V. 64, No. 25, 
April 14, 1972, pp. 412-414. 


Production of steel and nonferrous met- 
als appeared to decline in 1971.13 There 
was a general decline in imports and do- 
mestic consumption, although exports of 
nonferrous metals increased. Total output 
of nonmetallic commodities increased, since 
relatively large gains were recorded in sales 
and/or exports of high-volume commodities 
such as gravel, crushed stone, cement, and 
manufactured fertilizers. Production of 
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clays, chalk, building stone, and diatoma- 
ceous materials appeared to be less. There 
was a substantial increase in output of pe- 
troleum products. 

Production of mineral commodities is 
shown in table 1. 


TRADE 


The value of Denmark’s trade in min- 
eral commodities increased in 1971 despite 
a considerable reduction in the quantity of 
imports. Compared with 1970, the value of 
exports increased about 0.5 percent to ap- 
proximately $300 million, while the value 
of imports rose about 3 percent to nearly 
$1,200 million. The apparent deficit attrib- 
utable to mineral commodities was equiva- 
lent to about 90 percent of the apparent 
deficit generated by all Danish trade. 

Fuels continued to be the most signifi- 
cant items, accounting for 29 percent of 
the value of mineral commodity exports 
and 47 percent of the value of mineral 
commodity imports in 1971. Metals, partic- 
ularly iron and steel, ranked next in im- 
portance, followed by nonmetallic mineral 
manufactures and inorganic chemicals. 


Trade in mineral commodities in 1969 
and 1970 is detailed in tables 3 and 4. 


12 Average indices for the first 6 months of 
each year. Figures for 12 months of 1971 were 
not available. 

13 Data on production of individual mineral 
commodities is not reported in Danish official sta- 
tistics. Instead, data are published on the quan- 
tity and value of sales. This data, used in con- 
junction with data on exports, imports, and 
stocks, may be used as a rough guide to produc- 
tion but the margin of error is unknown. 


Table 3.—Denmark: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1969 
METALS 
Aluminum: 

Oxide and hydroxide . 113 

Metal including alloys: 
Unwrought, including scrap...... 3,091 
Semimanufactures 3, 696 
Antimony metal including alloys. ........ 103 

opper: 

Miüutis.. occ cnc 44 

Metal including alloys 
P6fJfJf1ffll!f!! au Lu Gat n EE 3,480 
Unwrought. .................-- 811 
Semimanufactures..............- 2,449 


See footnotes at end of table. 


1970 Principal destinations, 1970 


87 United Kingdom 55; West Germany 18; 
Norway 3 


Sweden 1,471; Belgium-Luxembourg 725; 
West Germany 432. 

Sweden 1,447; United Kingdom 621; West 
Germany 568. 

54 Brazil 28; Sweden 20; Trinidad 6. 


3 All to Norway. 

West Germany 2,788; Belgium-Luxem- 
bourg 1,820; Sweden 648. 

West Germany 1,205; Sweden 442; 
Italy 165. 

Sweden 702; United Kingdom 603; West 

Germany 205. 
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Table 3.—Denmark: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1969 1970 Principal destinations, 1970 
METALS—Continued 
Iron and steel: 
Ore and concentrate 24, 273 20,904 West Germany 14, 540; Belgium-Luxem- 
bourg 2,094; United King om 2,000. 
Pod e ccc hs 119,493 111,401 West Germany 111,400; Iceland 1. 
BCTOD 25265252622 ⁰vmy 23,575 24,313 West Germany 11,701; Norway 5,921; 
Sweden 4 972. | 
Pig iron including cast iron 655 1,632 dr ap 1,608; West Germany 14; Iceland 
Sponge iron powder and shot 231 242 West Germany 233; Sweden 7. 
Spiegeleisen...................- 9 (2) NA. 
Ferroallo ys 537 - 
Steel primary forms 3,415 3,104 Norway 2,116; West Germany 812; 
Sweden 89. 
Semimanufactures: 
Bars, rods, angles, shapes, 
and sections 98,562 105,630 West Germany 57,378; United Kingdom 
Kingdom 15,696; Sweden 13 373. 
Universals, plates, and sheets. 105,961 133,831 Sweden 46, 195; N orway 387 791; West 
Germany 36 388 
Hoop and strid 1,425 1,195 SER 526; Norway 898; West Germany 
Rails and accessories 25,083 1,793 MT 4,294; West Germany 2,621; France 
Wire- ocase 8 2,939 1,930 Sweden 1,503; Finland 241; Norway 168. 
Tubes, pipes and fittings... 12,712 12,160 Sweden 6,905; Poland 819; Iceland 619. 
Castings and forgings, rough. 4,890 6,976 Sweden 4,075; West Germany 1,231; 
Norway 528. 
Total semimanufactures... 251,572 269, 515 
Lead, metal including alloys: 
SCTED ces oe uc rod E 57 15 Venezuela 14. 
Unwrought.......................- 4,538 9,793 N or way 1,200; Hungary 444; Switzerland 
Semimanufactures. ................. 116 121 Iceland 48; Norway 48; West Germany 22. 
Magnesium metal, including alloys, all 
"gor EROR T 102 61 Norway 38; West Germany 9; Sweden 7. 
Manganese oxides. |... ................. zc (2) NA. 
Nickel, metal including alloys, all forms 359 250 Netherlands 97; West Germany 67: 
Sweden 51. 
Silver: 
Waste and sweepings 
thousand troy ounces.. 1,148 952 Sweden 267; West Germany 281; United 
. Kingdom 219. 
Metal including alloys, all forms 
do.... 698 167 West Germany 129; Finland 23. 
Tin metal including alloys: 
TTT RR long tons 47 3 All to West Germany. 
Unwrough tr do- 1,464 1,8933 Hungary 559; Norway 126; Venezuela 102. 
Semimanufactur es do- 51 57 Sweden 46; Switzerland 3; Iran 2. 
Titanium diox ide 34 123 3 51; United States 36; Ethiopia 
Zinc: 
Oxide. cosi gocce i 16 19 Iceland 13; Sweden 4; Netherlands 2. 
Metal, including alloys: 
Scrap including blue powder 
(quB)... ee State ee 3,312 2,907 Norway 1,025; West Germany 966; 
Belgium-Luxembourg 901. 
Unwrought and semimanufac- 
Liia i. pem ie ek eee 235 415 Gee 71; Netherlands 64; West Germany 
Other: 
Ash and residue containing nonferrous 
c pe dette sues 5,983 6,541 West Germany 3,643; Netherlands 1,479; 
Sweden 1,179. 
Oxides, hydroxides, and peroxides of 
metals n. e. 198 18 West Germany 6; Italy 3; Kenya 3. 
Base metals, including alloys, all 
forms, n.e. sss r 163 3 Norway 1: United Kingdom 1. 
NONMETALS 
e h ec 155,811 158,820 Ireland 40,933; Sweden 22,555; United 
Kingdom 21, 926; Israel 16,834. 
e . easiest 20, 948 22,019 Sweden 8,128; West Germany 5, 963; 
Norway 3,504; Finland 2,390. 
N m 5 (including all refrac- 
Odds Beo oe oe AAA 8,506 6,040 Finland 3,911; Sweden 1,239; Norway 150. 


See footnotes at end of table. 
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Table 3.—Denmark: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS—Continued 
Clays and products (including all refractory 
brick) —Continued 
Products: 
Refractory )) 


Nonrefractofr yyy 


Gem, not set or strung 
a thousands 


Diatomite and other infusorial eartbhs ... 


Feldspar and fluorsppda tk 
Fertilizer materials: 
Crude: 
0 finiri Ee 8 


Manufactured: 


Nitr 
Phosp 


Pigments, mineral including processed 
Hon oflde..- —2l.ecceuseex 


Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked........ 
MOIKOd. olo aspe eee ets 
Dolomite, chiefly refractory grade 
Gravel and crushed rock 
thousand tons 
Limestone (except dimension)........ 


Quartz and quartzite. ............... 
Sand excluding metal bearing 


Sulfuric acid..........................- 
Tale, steatite, soapstone and pyrophyllite. . 
Other nonmetals, n.e.s.: 


Slag, dross and similar waste not 
metal be 


MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen natural............ 
Carbon black and gas carbon 
Coal and coke including briquets. ........ 
Peat including peat briquets and litter.... 


Petroleum refinery products: 
Gasoline. thousand 42-gallon barrels.. 


Kerosine and jet fuel do- 
Distillate fuel oil... do.... 
Residual fuel oil.............. do 
Lubrican tg do 
Othër- ->eus uon do.... 


Mineral tar and other coal-, petroleum-, 
or gas-derived crude chemicals 


1969 


43,242 
91,468 
45, 400 


684 
16,544 
18,712 


131 
8,178 


56, 538 
1,063 

8 

2,118 
110,538 


69 
131,799 
1,621 
286 


r 8,219 


48,583 
4 


83 
269 


88,134 
4,430 


2, 788 
128 


2,610 
4,309 


189 
385 


2,520 


1970 


50,212 
98,418 
33,178 


$50 
100,848 
85 

961 
474 

30 
94,525 
5 

416 
6,623 
22,993 


137 
5,959 


91,577 
570 

86 
2,834 
116,229 


8 
185,790 
1,540 
142 


1,674 


44,558 
9 


77 
308 


85, 875 
4, 800 


4,397 
255 


3,025 
5,029 


146 
380 


653 


Principal destinations, 1970 


West Germany 8,941; United Kingdom 
8,472; N etherlands b ,986. 

West Germany 66 813: Norway 18,866; 

i em 5,425. 


Kong $28; Belgium-Luxembourg 

West Germany $4. 

West Germany 59,552; United Kingdom 
25,697; Sweden 4 

France 20; Australia 15. 


215, 


Sweden 960. 
Sweden 464; West Germany 9. 


Iceland 26; Sweden 3. 

East Germany 84,477; Guatemala 40. 

Italy 2; West Germany 2. 

Sweden 9840; United States 29; United 
Kingdom 17. 

Norway 2,675; Sweden 2,640; United 
Kingdom 1 300. 

Norway 17 429; Sweden 4,288; West 
Germany 700. 


Finland 58; West Germany 51; Norway 7. 
Sweden 3 911; Norway 1,705; Iceland 278. 


West Germany 90,874; Sweden 701. 
Sweden 199; est Germany 187; Norway 


106. 
Iceland 15; Iran 10; Kuwait 10. 
wont 8 2, 800; Sweden 19; Nether- 


88 63,482; West Germany 383,526; 
Norway 13 410. 

Iceland 6; Belgium-Luxembo ourg 1. 

Sweden 113,207; West Germany 12,763; 
Norway 6,858. 

United Kingdom 5 989; West Germany 
1,480; Iceland 41. 

Sweden 80; Iceland 17; Indonesia 11; 
Iran 11. 


West Germany 1,495; 
United Kingdom 13. 


All to West Germany. 
Sweden 5; United Kingdom 8; Finland 1. 


Norway 31; Sweden 25; Turkey 7. 

Sweden 182; Norway 82; Finland 26; 
Turkey 10. 

Sweden 551 749; Norway 21,929; West 
Germany 10 080. 

West Germany 2,581; 2 Republic of 
Egypt 1,601; Japan 242 


Sweden 3,312; United Kingdom 450; Nor- 
way 433. 
Sweden 157; Norway 63; West Germany 


Sweden 2,592; Norway 433. 


Sweden 4,229; Norway 536; United 
Kingdom 142. 


Norway 98; Sweden 18; West Germany 6. 
Norway 207; Finland 146; Sweden 15. 


Norway 259; Sweden 288; Iceland 78. 


Finland 151; 


r Revised. NA Not available. 
1 1 synthetie eorundum. 
2 Less than 14 unit. 


3 Including those of magnesite, diatomite, and other refractory materials. 
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Table 4.—Denmark: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1969 
MET ALS 
Alumin 
Oxide and hydroxide 111. 618 
Metal including alloys: 

GPBD..s ceemc2hoiziteveOduwt 1,572 
Unwrought.................- 13,897 
Semimanufactures. ..........- 23,829 

Antimony metal, including alloys, all 

Orma 2 coim A 109 
Cadmium oxide and hydrox ide 23 
Chromium oxide and hydroxide 423 
Cobalt metal including alloys, all forms 32 
Copper metal including alloys: 

CFAD o ec er Dd de eS 236 
Unwrou ght 3, 934 
Semimanufacture s 28, 984 

Iron and steel: 
Ore and concentrates 1,596 
Roasted pyr ite 14, 067 
Metal: 
8 ³ðÄ ee 41, 982 
Pig iron, including cast iron: 25,454 
Ferroalloy ss 15,390 
Steel, primary forme 155,656 
Semimanufactures: 
Bars, rods, angles, shapes 
and sections s r 433, 492 
Universals, plates and 
sheets 655,133 
Hoop and strip........... 81,615 
Rails and accessories 20, 276 
JJC r 8,123 
Tubes, pipes, and fittings. . 164,947 
Castings 1,877 
Total semimanufactures. 7 1,365,463 
Lead: 
Oxidéa. o. ll2ll.2cllco2ccca 1,203 
Metal, including alloys: 
NCC AA AUC 9,799 
Unwrou ght 10, 828 
Semimanufactures 686 
Magnesium metal including alloys, all 
I＋＋ĩiii os pon re e uds 174 
Manganese: 

re and concentrate 9,106 

// ·˙ðꝛ⅛]ꝝ n ² ³oMHoↄ E Lieu c 1, 544 
Mercury . ...........- 76-pound flasks. . 580 
Molybdenum metal including alloys, i 


See footnotes at end of table. 


1970 


681 


1,449 
10,605 
26,204 


22 

15 

907 

17 

886 
4,680 
31,707 
3,230 
3,951 
29,090 
30,489 
18,053 
176,461 


420, 406 


618,239 
93,106 
19,800 

7,249 

174,789 

2,293 


1,335,882 


1,058 


7,54T 
11,345 
874 


159 
11,562 
1,872 
592 

6 


Principal sources, 1970 


United States 386; France 150; West 
Germany 89. 


U.S.S.R. 758; Iceland 158; Sweden 139; 
Norway 122. 

Norway 7,785; Canada 1,294; United 
Kingdom 1,145. 

Sweden 6,282; West Germany 4,153; 
Norway 3,298. 


United Kingdom 7; Japan 5; People’s 
Republic of China 5; Sweden 5. 
Sweden 7; 8 Kingdom 8; West 


Germany 3. 

U.S.S.R. 362; West Germany 283; 
France 199. 

Belgium-Luxembourg 10; United King- 
dom 3; West Germany 8. 


Sweden 418; Colombia 210; Iceland 190. 

Belgium-Luxembourg 8,940; West Ger- 
many 445; Sweden 96. 

Sweden 12 ,290; United Kingdom 5,608; 
Belgium-Luxembourg 3,800. 


All from Sweden. 
Norway 3,946; Netherlands 5. 


East Germany 17,284; Poland 6,905; 
West Germany 4, 670. 

West . 16, 300; Norway 5,862; 
U.S.S.R. 5,696. 

4.092. 14, 884 U. S. S. R. 1,184; Sweden 


Norway 58, Pd 5 53,674; Wes t 
Germany 40, 


West Germany 128,463; Belgium- 
Luxembourg 90, 395; Sweden 55,474. 


West Germany 157,269; Sweden 
101,064; Belgium-Luxembourg 82,923. 

Belgium-Luxembo 82,618; West 
Germany 31,595; weden 8, 401. 

France 13, 224: West Germany 3,232; 
Belgium- Luxembourg 1,27 

West Germany 2,913; United Kingdom 
1,755; Sweden 1, 610. 

West Germany 59,431; United Kingdom 
81,786; France 15,242. 

United Kingdom 1,893; Netherlands 
651; West Germany 240. 


West Germany 412; Mexico 245; East 
Germany 145. 


Norway 2,834; Surinam 1,049; Kenya 


Sweden 4,471; Territory of South-West 
Africa 3, 611; United Kingdom 791. 
uin Germany 725; United Kingdom 


Norway 136; Sweden 10; Italy 6. 


Netherlands 5,046; Brazil 3,709; People's 
Republic of China 2 ,000. 

Japan 811; N etherlands 609; Belgium- 
Luxembourg 280. 

Spain 215; Yugoslavia 212; Sweden 61. 


Austria 4; West Germany 2. 
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Table 4.—Denmark: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 
METALS—Continued 
Nickel: 
Ore and matte 16 9 United Kingdom 8; Canada 1. 
Metal including alloys: 
Unwrought including scrap. ... 73 96 United Kingdom is Canada 15; 
Belgium-Luxembour 
Semimanufactures. ........... 774 592 United Kingdom 152; i ian 109; West 
Germany 83. 
Platinum-group metals and silver in- 
cluding alloys, all forms: 
Platinum group 
thousand troy ounces.. 12 17 West Germany 6; Switzerland 5; 
Netherlands 3. 
Silver... do.... 8,469 3,585 West Germany 1,392; United Kingdom 
1,276; Switzerland 489. 
Tin metal including alloys: 
CC ( se long tons r 282 750 Belgium-Luxembourg 216; West Ger- 
many 135: Italy 93; Switzerland 75. 
Unwrought. .............-- do.... r 1,146 1,225 People's Republic of China 585; West 
Germany 127; Netherlands 119. 
Semimanufactures do r 86 89 United Kingdom 68; West Germany 15. 
Titanium oxid es. 6, 925 7,972 Norway 1,870; Netherlands 1, 794; 
United Kingdom 1, 757. 
Tungsten metal including alloys, all 
a Re eee a 8 5 16 West Germany 10; Sweden 5. 
inc: 
Oxide 22 ĩð2 k et 2,034 2,582 West Germany 1,664; Netherlands 882; 
East Germany 298. 
Metal including alloys: 
Blue powder including scrap... 675 772 Norway 386; United Kingdom 228; 
Belgium-Luxembourg 81. 
Unwrought.................- 13,297 15,264 Norway 4,285; Netherlands 2,488; 
Finland 2.032. 
Semimanufactures 6, 863 6,470 Yugoslavia 2,872; Poland 1,805; Bel- 
gium-Luxembourg 1,097. 
Other: 
Ore and concentrate of base metals, 
E E 1. cet eee e DL LE 595 1,024 Australia 766; West Germany 98; 
Netherlands 83. 
Ash and residue containing non- 
ferrous metals... .............- 1,334 2,940 Hungary 1,080; T— 750; West 
Germany 550. 
Metals including alloys, all forms: 
Metalloids..................- 1,810 2,103 West Germany 1,346; Norway 371; 
Sweden 339. 
Alkali, alkaline earth and rare- 
earth metals 364 329 West Germany 828. 
Pyrophoric alloys............- 7 5 United V wa 9; Austria 1; West Ger- 
many 
Base metals including alloys, 
all forms, n. e.s 193 79 Belgium-Luxembourg 17; Norway 13; 
Sweden 13; United Kingdom 13. 
NONMET ALS 
Abrasives, natural, n.e.8.: 
Pumice, emery, natural corundum, 
"li DOM MED NS 8,157 6,717 West N 5,728; Netherlands 431; 
Italy 398. 
Dust and powder of precious and 
semiprecious stones 109 14 bi Germany 9; Belgium-Luxembourg 
Grinding and polishing wheels and 
stones... 1,092 1,250 irs 378; West Germany 278; Austria 
Asbestos... ........---2-2.222222.22-2 24,929 28,690 Canada 15,694; Cyprus 6,003; Republic 
of South Africa 3,505. 
Barite and witherite. . ...............- 1,125 847 West Germany 806; People's Republic 
of China 40. 
Boron: 
Crude natural borates............. 2,258 2,077 United States 1,316; Turkey 6553; 
Netherlands 135. I 
Oxides and acids. ss 129 216 United States 81; Turkey 60; Belgium- 
Luxembourg 36; France 
Comont -ccoooa eae EE 25,967 4,375 United Kingdom 2, 560; West Germany 
711; Finland 612. 
Chass ose ee ck 4,672 4,924 West Germany 3,872; France 952; 
Switzerland 429. 
Clays and products (including all re- 
fractory brick): 
Crude, kaolin and other clays...... 73,078 80,917 United Kingdom 50,842; Czechoslovakia 


See footnotes at end of table. 


10,281; West Germany 8,672. 
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Table 4.—Denmark: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 
NONMETALS—Continued 
Clays and products (including all 
refractory brick) —Continued 
Products: 
Refractory (including nonclay 
DriCKS) 2. loc ------------ 35,989 31,770 . 9,896; Austria 9,165; 
weden 
Nonrefractory ..............- 72,292 61,988 West Germany 22,458; Japan 9,814; 
Sweden 9,574. 
Diamond: 
Gem, not set or strung 
thousand carats.. 20 5 un econ 8; Belgium-Luxem- 
Industrial. ........-.-.-- - 0...- 85 4 United Kingdom 80; West German 
Diatomite and other infusorial earths 4,572 4,354 Unite Sate ,708; Iceland 660; 
ermany : 
Feldspar, leucite and nepheline syenite. . . 8,437 10,953 abris 10,096; Sweden 701; Finland 
Fertilizer materials: 
Crude: 
Nitrogenous................. 21,063 18,269 All from Chile. 
Phosphatic 329,793 318,665 Morocco 204,844; U.S.S.R. 86,171; 
Tunisia 24, 385. 
Potassili ee 1,232 1,080 All from West Germany. 
Manufactured: 
Nitrogenou s 213,276 204,812 Norway 175,821; West Germany 26,933; 
Romania 756. 
Phosphatic: 
homas (basic) slag...... 885 580 All from West German ny. 
Other................... 88,584 24,875 Netherlands 10,417; Belgium-Luxem- 
bourg 4,755; United States 3,496. 
Potassic...............-..--- 233,561 229,006 West Germany 150,641; East Germany 
55,023; U.S.S.R. 13,109. 
Other including mixed. ....... 329, 165 896,360 Norway 315,680; West Germany 63, 635; 
Belgium-Luxembourg 14,885. 
Ammon i 203, 456 172,111 United States 79,230; Norway 37,448: 
Trinidad 28,647. 
Ne; 8 1,728 3,781 Republic of South Africa 2, 229; East 
Germany 1, 312; Sweden 239. 
Graphite, natural....................- 401 283 West Germany 117; Norway 64; United 
Kingdom 28. 
Gypsum and plaster..................- 174,526 242,415 Poland 148,508; France 85,175; West 
Germany 10, 922. 
Dimë ̃ ⅛]%ͤͤ—œ—6ũ d, gamA;. a 2,924 9,945 West Germany 8,087; Poland 529; 
United Kingdom 246. 
Magnes ite 6,376 8,572 Austria 3,676; Spain 1,030; Czecho- 
Mi slovakia 1,020. 
Crude including splittings and 
Wasto ONE TES 352 429 United Kingdom 177; Norway 168; 
Republic of South África 55. 
Worked including agglomerated 
splittings. ..................... 221 117 West Germany 72; Sweden 25; France 8. 
Pigments, mineral: 
Natural, crude___.._..._.---_.--- 318 864 Cyprus 147; West Germany 131; 
United Kingdom 54. 
Iron oxides, processed. 8,867 3,688 West Germany 3,009; Spain 378; 
United Kingdom 180. 
Precious and semiprecious stones, ex- 
cept diamond kilograms.. 1,883 5,436 West Germany 2,991; United States 
1,795; India 281. 
e ecules es tees 146,774 165,395 Spain 114, 779 Portugal. 46,541; Bel- 
gium-Luxembourg 4, 
Srl MMC 249,590 454,206 West Germany 301. 997 U.S. S. R. 
86,399: East Démány 16, 784. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Caleareous (including 
marble). .............- 8,056 8,808 herr 4,058; Norway 2,307; Italy 
«; ³˙ A 12, 050 16,881 Norway 10,166: Sweden 4, 201: West 
Germany 1, 324. 
Other (granite,  gneiss, 
SK O E 40,560 115,529 en 114,798; Portugal 363; Norway 
Worked, all types 48,090 51,274 Portugal 80,814; Sweden 8,487; West 
Germany 8, 466. 
Dolomite, chiefly refractory grade... 21,935 32,255 Norway 24,7 13; West Germany 3,541; 


See footnotes at end of table. 


Sweden 1,996. 
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Table 4.—Denmark: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 
NON METALS Continued 
Stone, sand and gravel—Continued 
Gravel and crushed rock. ......... 473, 009 
Limestone (except dimension)...... 58,512 
Quartz and quartzi tee 5,282 
Sand excluding metal bearing...... 91,796 
Sulfur: 
Elemental, all form 11,632 
Sulfur dioxide and sulfuric acid 8,965 
Tale, steatite, soapstone, and pyro- 
FFII; lere ers 18,393 
Other nonmetals, n.e.s.: 
CRUG sire Stes aranna 35,058 
Slag, dross and similar waste, not 
metal bearing 48,222 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural.......... 1,706 
Carbon black.....................-.- 3,356 
Coal and coke including briquets 
thousand tons 4,242 
Gas, hydrocarbon, liquefied. ..... do.... 91 
Peat, including peat briquets and litter 9,136 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels. . 62,359 
Refinery products: 
Gasoline do 6, 882 
Kerosine and jet fuel do r 4,823 
Distillate fuel oil. do.... 24,445 
Residual fuel oil do.... 23 , 765 
Lubricants... ........ do.... 608 
Mineral jelly and wax do 102 
Other- .-...------------ do.... r 1,816 
ST ec do r 62,441 
r Revised. 


! Not including synthetic corundum. 


1970 Principal destinations, 1970 


469,476 
70, 428 
6.701 
181,373 


Sweden 369,348; Norway 89, 769; West 
Germany 7,488. 
icr 63 1233; Poland 6,198; Norway 


Sweden 3,434; Norway 2,341; West 
Germany 420. 

Bee Luremböürg 108,843; Sweden 
11,713; West Germany 5, 891. 


Poland 3,882; France 2,750; Finland 
2,415; United States 980. 

West Germany 3 271; East Germany 
557; Nether ands 116. 


Norway 8,122; Sweden 4,635; West 
Germany 3, 133. 


West Germany 28,671: Sweden 4, 846: 
United States 862. 


Sweden 9,632; United Kingdom 9,353; 
West Germany 2, 968. 


11,142 
4,071 


17,828 


35,071 


22,438 


1,710 
3,847 


United States 1,337; West Germany 
172; United Kingdom 151. 

West Germany 1,189; United Kingdom 
1.176: United States 778. 


Poland 2,782; U.S.S.R. 703; West 
Germany 97; East Germany 72. 
West st Germany 61; Sweden 21; Nether- 


Sweden 12,407; West Germany 366; 
Finland 287. 


3,616 
109 
13,209 


14,475 Kuwait 20,393; 


Oman 10,094. 


Saudi Arabia 12,118; 


7,631 
4,789 
29,300 
32,019 
708 
108 
1,968 


United Kingdom 2,592; Netherlands 
1,402; Sweden 1,10 8. 

Netherlands 1, 726; United Kingdom 

United Kingdom 15,602; Netherlands 
2,655; Sweden 2,082. 

United Kingdom 14, S e ; Netherlands 
3,961; U.S. S. R. 3,4 

United Kingdom 344; S Netherlands 150; 
Sweden 81. 

wes Germany 82; Indonesia 6; U.S.S.R. 


Netherlands Antilles 817; West 
Germany 648; Sweden 265. 


16,523 


* Including spiegeleisen, grit, sponge, and powder of iron and steel. 


3 Including wire rod. 


COMMODITY REVIEW 


Metals.—Iron Ore—In 1971, the Mar- 
cona Corp. signed an equal. partnership 
agreement with the Øresund Cryolite Co. 
to evaluate the commercial potential of 
iron deposits near Isua, Greenland. The 
deposits are located about 100 miles north 
of Godthaab and 100 miles south of the 
Arctic Circle, and reportedly contain at 


least 500 million tons of material assaying 
about 39 percent iron. 

Iron and Steel.—Det Danske Staalvalse- 
vaerk (DDS) continued to account for 
most of the crude and finished steel pro- 
duced in Denmark. DDS reported crude 
steel output totaling 436,000 tons in 1971; 
company output of salable steel included 
212,000 tons of flat products (apparently 
including slabs, as primary forms) and 
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241,000 tons of other semimanufactures. 
Most of the crude steel was produced from 
scrap. Part of the company's output of 
rolled products was based on steel slabs 
imported from the Norwegian State steel- 
works, which has limited rolling facilities. 

According to DDS, Danish consumption 
of rolled steel declined to approximately 
780,000 tons in 1971, compared with 
840,000 tons in 1970 and 905,000 tons in 
1969. Government statistics indicated that 
net imports of iron and steel semimanufac- 
tures declined to about 1.1 million tons in 
1971, about 10 percent less than in 1970. 
In terms of value, the decline amounted to 
20 percent. 


As of December 31, 1971, Danish stocks 
of iron and steel scrap totaled 376,000 
tons, compared with 255,000 tons the pre- 
ceding year. During the same period, 
stocks of pig iron and semimanufactures of 
iron and steel declined about 5 percent to 
525,000 tons. 


Lead and Zinc.—An extensive under- 
ground exploration program was begun in 
1971 on deposits of lead-zinc-silver ore at 
Marmorilik, Greenland, by Greenex A/S, a 


subsidiary of Cominco Ltd. of Canada. A 


double-track cable car system, 1,500 meters 
. long, was built across Marmorilik Fiord to 
a station inside the mountain at 600 me- 
ters above sea level. Approximately 2,000 
feet of tunneling and 12 diamond-drill 
holes were completed during 1971. The re- 
sults of this work were confirming ore 
grades of better than 20 percent combined 
lead and zinc, which had been indicated 
by drilling in 1966-67, and also indicated 
that ore reserves were substantially greater 
than the previously reported figure of 2.5 
million tons. The exploration program was 
scheduled to be completed by mid-1972. 


Under the agreement between Greenex 
A/S and the Danish Government, the com- 
pany is reportedly required to expend 
$300,000 per year until a decision is made 
regarding production. This decision must 
be made by September 30, 1975. During 
the initia] 25 years of the concession (fol- 
lowing a decision to start production), the 
company is subject to a fixed royalty of 45 
percent on income from mining but no 
royalty is payable until preproduction ex- 
penses have been recovered. The company 
will be exempt from taxes on earnings 
from mining, and from customs and other 
import charges. An annual rental of 
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$45,000 becomes payable after the decision 
to start production. The concession (about 
37,000 acres) excludes oil, gas, and related 
hydrocarbons, and radioactive materials. 

Uranium.—The Danish Atomic Energy 
Commission and the Geological Survey of 
Greenland continued to evaluate uranium 
resources in the Kvanefjeld area of south 
Greenland. Gamma-spectrometers were 
used to evalute about 13,000 feet of radio- 
active drill core and to map uranium dis- 
tribution in the area. The quantity of ura- 
nium-bearing materials was not announced, 
but the grade was acknowledged to be low. 

Only part of the uranium was reported 
to occur in well-defined minerals, with 
much of it distributed in so-called pigmen- 
tary materials associated with phosphorus- 
and lanthanide-bearing silicates. For this 
reason, concentration of the ore by flota- 
tion or magnetic separation was said to be 
unsatisfactory. A method of recovering the 
uranium by sulfatizing roasting, followed 
by solvent extraction, was being tested but 
appeared to permit recovery of only about 
50 percent of the uranium. 

Nonmetals.—Cement and Other Con- 
struction Materials. Activity in the con- 
struction industry in 1971 appeared greater 
than that of 1970 but did not reach the 
level of 1969. The number of buildings 
started and under construction was 2 to 5 
percent greater than in 1970, although new 
investment in building construction was es- 
timated to be 10 percent less. 


Domestic sales and exports of cement, 
gravel, and crushed stone were well above 
the levels of 1970. The quantity of crude 
moler and other diatomaceous materials 
sold increased about 20 percent, but ex- 
ports were 35 percent less. Total sales and 
exports of refractory (moler) brick totaled 
95,000 tons and 45,000 tons, respectively, 
about the same as in 1970. Imports of as- 
bestos, clays, gypsum, and sand declined in 
1971, but imports of gravel and building 
stone were sharply increased. 

Cryolite.—Cryolite from Greenland con- 
tinued to be the most valuable nonmetallic 
mineral commodity exported by Denmark. 
Exports in 1971 totaled 27,936 tons valued 
at approximately $9 million. 

Fertilizer Materials.—Production of man- 
ufactured fertilizer by Superfos A/S (for- 
merly, Dansk Svovlsyre og Superphosphat 
Fabrik) rose to 850,000 tons in 1971, an 
increase of 120,000 tons compared with 
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production in 1970. Most of the increase in 
production was registered in phosphorus- 
potassium (PK) fertilizer and came from a 
new 300,000-ton-per-year plant in Norre- 
sundby. The production of chlorine-free 
compound fertilizer from potassium chlo- 
ride was begun at Fredericia in 1971, using 
a process developed and patented by the 
company. Imports of crude phosphate 
declined slightly to 313,000 tons in 1971, 
while imports of manufactured fertilizers 
were reduced to 808,000 tons. 

Danish consumption of nitrogen in the 
1970—71 agricultural year increased about 5 
percent to 284,000 tons. Consumption of 
potassium (150,000 tons) and phosphorus 
(about 55,000 tons) was relatively un- 
changed. 

Mineral Fuels.—Coal and Coke.—Imports 
of coal in 1971 totaled 2.26 million tons, 
30 percent less than in 1970. Owing to 
higher prices for coal, however, the total 
value of imports remained at about $27 
million. Imports of coke declined by 60 
percent, to 140,000 tons, and imports of 
brown coal and peat were also reduced. 
The decline in imports of coal was partly 


due to reduced demand from Danish pow-. 


erplants supplying electricity to Sweden. 
Danish stocks of coal increased by 166,000 
tons during 1971, to 1,944,000 tons at year- 
end. Stocks of coke declined by nearly 50 
percent to 68,000 tons. 


Petroleum.—Exploration and Develop- 
ment.—The first permanent drilling plat- 
form in the Danish sector of the North 
Sea was built in 1971, as Dansk Under- 
grunds Consortium (DUC) prepared to 
begin production of crude oil in mid-1972. 
The platform was located about 120 miles 
west of Esbjerg. The rate of production was 
expected to be 15,000 barrels per day. Pro- 
duction from a second location was sched- 
uled to start in 1974, at the same rate of 
output. The operating company was a sub- 
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sidiary of Gulf Oil Co., which has a 30- 
percent interest in DUC; other participants 
included the Royal Dutch/Shell Group (30 
percent), Texaco, Inc. (7.5 percent), 
Standard Oil Co. of California (7.5 per- 
cent), and A. P. Møller of Denmark (25 
percent). DUC has tested oil or gas on 
several other structures in Danish offshore 
areas, where 21 wells have been drilled 
and five are productive. Thirty-six holes, 
all dry, have been drilled onshore. Total 
investment by DUC in exploration and de- 
velopment by yearend was estimated at 
about $60 million. 

Crude Oil Imports and Refining.—lIm- 
ports of crude oil in 1971 rose to 10.66 
million tons, valued at about $250 million. 
This was an increase of 5.3 percent in 
quantity and 28 percent in value, com- 
pared with imports in 1970. Refinery 
throughput and output increased about 
4.5 percent in 1971. Stocks of crude oil 
(518,000 tons at yearend) were essentially 
unchanged from 1 year earlier. 

Imports of petroleum products, princi- 
pally fuel oils, declined by 800,000 tons, 
while exports increased by 282,000 tons 
comprised mainly of distillate fuel oil and 
gasoline. Inland consumption of petroleum 
products in 1970 and 1971 is shown by the 
following provisional figures: 


Inland 
consumption 
Product (thousand 
metric tons) 
1970 1971 
Gasoline. 1,535 1,594 
Aviation fuelss 581 634 
Kerosine 225 205 
Gas/ diesel oilè“.l.lll 6,110 6,078 
Residual fuel oil. ..............- 8,155 7,853 
Other 2-22 ĩꝛ˙Ü— ꝛ ¹ 6m eR RS SS 758 764 
fr ood 17,864 17,118 


Source: Organization for Economic Cooperation 
and Development (OECD), Paris. Provisional Oil 
5 by Quarters. Fourth Quarter 1971: 1972, 


pp. 1 


ICELAND !* 


Mineral production in Iceland increased 
substantially in 1971 and contributed its 
share to a year of outstanding prosperity 
for the nation. Aluminum production pro- 
vided the largest part of the increase in 
value, while sizable gains were also re- 
ported in the value of diatomite, nitrogen- 
ous fertilizer, and building materials out- 
put. Expansions were underway at the 


aluminum and fertilizer plants, while new 
projects under consideration included a sea 
chemicals complex and several mineral 
processing plants utilizing Iceland's inex- 
pensive hydroelectric power. 

The Government that was elected during 
1971 announced a policy favoring greater 
public ownership of production facilities. 


14 Prepared by David G. Willard. 
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However, opportunities remain open for 
the minority participation of private capi- 
tal in the new projects currently under 
discussion. 


Government Policies and Programs.— 
Elections in June 1971 removed the former 
center-right Government from power and 
replaced it with a coalition of center-left 
parties. Policies announced by the new 
Government envisioned a greater degree of 
public ownership of production and less 
reliance on foreign private investment. 
However, possibilities still exist for joint 
government-private industrial projects in- 
volving minority ownership by foreign cap- 
ital. 

A State Investment Development Insti- 
tute was created to centralize economic 
planning activities and to administer sev- 
eral previously independently managed 
government loan funds which are used to 
finance development projects. 

Iceland rejected trade terms offered by 
the Common Market, in part because the 
proposed tariffs on Iceland aluminum im- 
ported into the Commons Market countries 
were considered unacceptably high. 


PRODUCTION 


Increases in output were reported for all 
of Iceland's most important mineral prod- 
ucts in 1971. The Straumsvik smelter 
turned out 41,000 tons of aluminum, a 
gain of 8 percent over the 1970 level. Dia- 
tomite production at Lake Myvatn jumped 
47 percent, from 13,239 tons in 1970 to 
19,400 tons in 1971. Output of nitrogenous 
fertilizer registered a gain of 7 percent. 
Demands of the booming construction in- 
dustry raised stone and sand and gravel 
production by 37 percent and 10 percent 
respectively. 

A partial estimate of the value of min- 
eral production in Iceland indicates that 
the 1971 output surpassed the previous 
year's total value by better than 10 per- 
cent. More than half of this increase, how- 
ever, resulted from inflation of the island's 
currency. 
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TRADE 


The country's balance of mineral trade 
improved considerably in 1970, the latest 
year for which data are available. Exports 
of aluminum and diatomite have dramati- 
cally reduced the customary deficit on 
mineral trade. This gain, combined with a 
higher average price for Iceland's fish ex- 
ports, brought the country’s nominal defi- 
cit on all commodity trade down to its 
lowest point in 5 years. The balance repre- 
sents an actual surplus because of the dif- 
ference in methods of evaluating exports 
and imports. 

Slightly under half of the value of Ice- 
land’s mineral imports consists of refined 
petroleum products. A growing component 
is the aluminum ore feedstock for the alu- 
minum refinery, which is imported from 
Surinam. Increases in these two categories 
plus steel mill products raised total min- 
eral imports 13 percent to $31.3 million, 
the highest level in the last few years. 

Values of all commodity trade and min- 
eral trade for the period 1968 through 
1970 is shown in the following tabulation 
in million dollars: 


1968 1969 1970 
Total commodity trade: ! 
xports............- 82.0 107.5 146.4 
Imports 137.6 123.2 157.1 
Balancd —55.6 —15.7 —10.7 
Mineral commodity 
trade: ! 
Exports .9 6.7 20.8 
Imports 26.4 27.7 31.3 
Balance...........- —26.1 —21. 0 —10.5 


1 Export and import figures are not directly com- 
parable, because exports are valued f.o.b. (cost, only) 
while imports are valued c.i.f. (cost, insurance, 
freight). A rule of thumb is that cost represents 90 
percent of import value. 

Further increases in aluminum and dia- 
tomite production probably boosted min- 
eral exports again in 1971, although weak- 
ness in the world aluminum market caused 
the smelter's output to be stockpiled for 
several months. Since it is likely that min- 
eral imports continued their uptrend, little 
change is expected in the balance of min- 
eral trade. Exports and imports of mineral 
commodities in 1969 and 1970 are shown 
in table 5. 
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Table 5.—Iceland: Mineral commodity trade 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 
EXPORTS 
METALS 
Aluminum; ſffIICl···w(kdddfdßßff ß o p UL Deis cid eA et LIE 10,536 33, 520 
e, ß , . aL 3, 625 4,821 
NONMETALS 
Hol ↄ yy ⁰y d 7,444 13, 589 
IMPORTS 
METALS 
Aluminum and alloys, unwrought and semimanufactures.------------------------- 3,713 608 
Copper and alloys, unwrought and semimanufactures. ...........................- 110 185 
Iron and steel, semimanufactureeemnwůwSsssss LL 2L la- 222222 24,254 15,362 
d and alloys unwrought and semimanufactures_____.........-...-.-.-------.-- 177 226 
Silver and platinum, all fof7mwm „„ value, thousands $81 $66 
NONMET ALS 
teme. tlc cato Dl E Me SIM LAM Eu bus r 22,724 ae 
Clay DB 
, x ße ß US ceci E 629 1,022 
en ,,, ß ß ß Dt LL Eee e LA EE 795 887 
Cryolite and chiolite. ...—.....-o2.uuclaesmcousuameuzsussdeetex end dcu nci 2,193 1,150 
Fertilizers manufactured... ........... .- 2. LLL LLL LL LLL L2 LLL LLL c2 „„ 85,026 81,343 
fr ð 6,291 " 


Pigments, titanium OXIde8 -osc ccenn d ⁰mʒ.mt ...... cr e 289 289 
t 


Other, building materials of asphalt, asbestos and fiber, cement, and unfired non- 
f ⁰-—A¶yxy ö ß ee al ee ee EE E 727 1,173 


MINERAL FUELS AND RELATED MATERIALS ' 


Asphalt and bitumen, naturaaaaaaaaaaaallllllllck 2,058 4,585 
Garbon Dlack. ic So 9 0 m2 , e ater ae ae G 48 pt 
Coal, anthracite and bituminous........ 222.222 2222222 L2 „ r 2,939 1,664 
Petroleum refinery products 
Gasoline, motor__...._..-__..--___-_--.--.------- thousand 42-gallon barrels. . 445 454 
Kerosine and white spirit Uic 298 490 
Distillate fuel oil. 2... 222222222222 LLL LL cL do 1, 878 2,949 
ae. ens c 0...- 602 536 
LubrieaDis- ao os sh ce setae eh y ß DO LE do 35 34 
Other: 
Nonlubricating oils, n. ess do 4 6 
Bituminous mixtures, n. ess 11 6 
Liquefied petroleum gas do 6 7 
h PPTꝛ::::: v K DUE tat do- 3,279 3, 882 


r Revised. 


COMMODITY REVIEW 


Aluminum.—The aluminum smelter at 
Straumsvik was undergoing further expan- 
sion to a total capacity of 77,000 tons per 
year, 75 percent greater than its previous 
capacity of 44,000 tons per year.15 A plan 
to put an aluminum casting foundry in 
Iceland was considered by General Motors 
but was dropped in favor of a foundry in 
Norway. The reason given for the change 
was the dependence on a single supplier of 
aluminum in Iceland, whereas alternative 
sources are available in Norway.16 

Diatomite.—The operation at Lake My- 
vatn reportedly showed improved financial 
returns in 1971 after incurring startup 
problems during its initial 4 years. 

Fertilizer Materials.—Expansion is un- 
derway at the State Fertilizer Plant in 
Reykjavik. Capacity will be increased from 
24,000 tons per year to 65,000 tons per 


year of nitrogenous fertilizer. The latter 
figure equals Iceland's present annual ferti- 
lizer consumption. Included in the expan- 
sion will be the capability to produce 
mixed fertilizers.17 


Petroleum.—A new agreement was 
reached in December 1971 for the purchase 
of U.S. S. R. petroleum products by Iceland 
during the period 1972-75. The inclusion 
of specified amounts of refined petroleum 
products in the agreement would appear 
to indicate a lessened interest by the Gov- 
ernment in the proposed construction of a 
petroleum refinery in Iceland.18 


15 Chemical Week. Big Plans for 2 Hot Re- 
source. V. 108, No. 20, May 19, 1971, p. 30. 
16 U.S. Embassy, Reykjavik, Iceland. State De- 
partment Airgram A-37, Apr. 7, 1971, 
17 U. Embassy, Reykjavik, Iceland. State 
Department Airgram A-135, Dec. 22, 1971, encl. 


P. 4. 
18 U.S. Embassy, Reykjavik, Iceland. State De- 
partment Airgram A-138, Dec. 27, 1971. 
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Sea Chemicals.—Feasibility studies con- 
tinued on the proposed production of 
chemicals from sea water and geothermal 
brines. A modified process for the produc- 
tion of magnesium chloride, worked out by 
Icelandic scientist Baldur Lindal, would be 
included in the project. A feasibility re- 
port by Iceland's National Research Coun- 
cil on the project, provisionally named Sea 
Chemicals, Ltd., is expected to be ready in 
1972.19 
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Other Minerals.—Proposals for several 
mineral processing plants that would uti- 
lize power from upcoming hydroelectric 
projects are being seriously studied by Ice- 
landic authorities and private companies. 
Power-intensive export industries would 
greatly benefit the country, which has 
ample undeveloped hydroelectric resources 
and a small labor force. No details are yet 
available on any of these projects. 


SWITZERLAND °° 


Natural mineral resources continued to 
sustain a modest output of several nonme- 
tallic commodities such as cement, lime, 
salt and gypsum, since production of these 
mineral commodities increased 7 percent in 
1971. The Swiss aluminum refining indus- 
try, based entirely on imported raw mate- 
rials, continued to be adequate to meet 
the country’s consumption requirements 
and provided for a small excess of material 
which was exported as aluminum ingot 
and semifabricated products. The petro- 
leum refining industry and the steel indus- 
try of Switzerland, also based on imported 
raw materials, met a major portion of the 
Swiss requirements of these processed min- 
eral commodities. 

Switzerland continued to enjoy full em- 
ployment, a high standard of living, and 
all the other benefits of a highly diversi- 
fied economy operating at full capacity. 
The estimated gross national product 
(GNP) rose in 1971 to a record high of 
$26.1 billion, representing a growth rate of 
13.2 percent. 

Because of the acute labor shortage, 
Swiss manufacturers were interested in 
methods of increasing productivity, such as 
technologically improved assembly line fa- 
cilities and automated packaging systems, 
which lessen the dependence on semiskilled 
manpower. 

According to an estimate of 1971 in- 
dustrial production compiled by the Swiss 
Federal Statistical Office, production in- 
creased slightly. Output and performance 
varied by sector with a 5-percent growth 
in the output of the chemicals industry 
and lesser increases in the metal-working 
industries. In some cases, the tight labor 
market prevented full-capacity operation. 

The estimated 1971 Swiss GNP, meas- 
ured in terms of 1971 market prices, in- 


creased by a record high of 13.2 percent. 
Although inflation accounted for 8.7 per- 
cent of this figure, the real growth of GNP 
decreased slightly to 4.5 percent compared 
with the revised real GNP growth of 5.0 
percent in 1970. In an attempt to forestall 
further inflationary trends, the Federal 
Government announced its aim to 
strengthen its powers over fiscal and mone- 
tary policy.?1 

The main Swiss energy source, petro- 
leum, continued to supply about three- 
fourths of the nation’s total energy 
consumption in 1971. Petroleum product 
consumption increased almost 6 percent 
and totaled 100.4 million barrels during 
the year. While imports of crude oil de- 
creased 6 percent to 39.0 million barrels in 
1971, the main source continued to be 
Libya which supplied 49 percent of the 
total crude imports. In addition, the other 
major sources of crude oil imports into 
Switzerland during 1971 were Saudi Ara- 
bia, 15 percent, Algeria and Kuwait, 14 
percent each, and Tunisia, 6 percent. The 
balance was received from Nigeria and 
Iran. Refinery products imported during 
the year increased 3 percent and totaled 
62.1 million barrels, of which about 90 
percent was obtained from sources in the 
European Economic Community (EEC), 
primarily from West Germany, Italy, and 
France. 

Hydroelectric and nuclear power ac- 
counted for about 16 percent of the total 
Swiss energy consumption, coal provided 
about 4 percent, fuel wood provided about 
2 percent, and imported gas supplied the 
remainder. 


19? Source cited in footnote 15. 

20 Prepared by Richard F. Stevens, Jr. 

21 U.S. Embassy, Bern, Switzerland. State De- 
partment Airgram A-207, May 10, 1972, 8 pp. 
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Switzerland's first nuclear reactor, Bez- 
nau I, a pressurized water reactor moder- 
ated and cooled with light water, which 
began full operation in February 1970, had 
a net electrical capacity of 350 megawatts 
and reportedly supplied about one-tenth of 
the country’s energy requirements. A sec- 
ond, identical reactor, Beznau II, is being 
built on the same site and is scheduled to 
become operational in early 197222 A 
third reactor, the Mühleberg nuclear pow- 
erplant, was also scheduled to become op- 
erational in 1972 but suffered extensive fire 
damage in the nonnuclear turbine area, its 
operation will be delayed for a year. When 
it becomes operational, the Mühleberg sys- 
tem will be a boiling-water reactor with 
an electrical capacity of 306 megawatts. 
Plans for the construction of two addi- 
tional nuclear power stations, Kaiseraugst 
and Leibstadt, which were well advanced, 
have been temporarily shelved pending a 
decision by the Swiss Federal Council on 
the potential ecological impact of these 
systems on the environment. Plans call for 
the Kaiseraugst facility to have a boil- 
ing-water reactor system with an electrical 
capacity of 850 megawatts. The Leibstadt 
power station will use a light-water reactor 
(exact system not decided) and have an 
electrical capacity of 600 megawatts. 

To meet the rapidly growing electrical 
power demand, Switzerland will have to 
build at least another eight large nuclear 
power stations with capacities averaging or 
exceeding 1,000 megawatts before 1986. 
Three of these additional nuclear power 
stations are in the design stage and sites 
have been selected at Gósgen, Graben, and 
Verbois. 

The 1971-72 annual report of the Office 
Vaudois por le Dévelopment du Commerce 
et de l'Industrie (OVCI) included an in- 
formative energy status report, Bilan et 
Perspectives Energétiques," which evalu- 
ated Switzerland's past, present, and future 
energy needs and sources. The status re- 
port also evaluates the need for nuclear 
power generation and for the country's 
connection to an international network of 
natural gas supply. Copies of this report, 
published in French, are available for SF 
12 (approximately $3.25) per copy from 
OVCI, P.O. Box 1933, 1005 Lausanne, 
Switzerland. 


Because of its landlocked location in 
Western Europe and the absence of sub- 
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stantial indigenous mineral resources, the 
Swiss economy continued to be highly de- 
pendent upon trade to supply raw and 
semiprocessed mineral materials. During 
1971, imports of some raw materials and 
partly processed goods dropped, while im- 
ports of consumer goods increased nearly 
18 percent and imports of capital goods 
rose nearly 10 percent.23 

The relationship between Swiss mineral 
commodity trade and total trade is indi- 
cated in the following tabulation: 


Value ineral 
(million dollars) commod- 
ities 
Mineral Total share of 
commod- commod- total 
ity ity (percent) 
trade trade 
Exports 
1988 234 8,951 5.9 
19689 296 4,610 6.4 
1970 — 276 5, 120 5.4 
Imports 
1968_______- 854 4,494 19.0 
1969. 991 5, 266 18. 8 
1970 1,257 6,471 19.4 
Trade Balance: 
968... — —620 —543 XX 
19699. — 695 —656 XX 
1970. — 981 —1,851 XX 


XX Not applicable. 


During 1970, nonferrous metal exports, 
primarily aluminum products, constituted 
about 35 percent of the total mineral ex- 
ports by value or almost $96 million. Pre- 
cious and semiprecious stones contributed 
28 percent, or $78.5 million, to total min- 
eral exports. The Western European coun- 
tries of the EEC and the European Free 
Trade Association (EFT A) continued to 
be the principal recipients of Swiss mineral 
exports in 1970. 


The largest major group of mineral 
commodity imports in 1970, iron and steel, 
contributed 35 percent, or almost $445 mil- 
lion, to total Swiss mineral imports. Im- 
ports of mineral fuels valued at $356 mil- 
lion contributed 28 percent and nonferrous 
imports totaled $257 million and repre- 
sented 20 percent of the total. Imports of 
gems and semiprecious stones in 1970 were 
valued at $81 million or 6 percent of the 
total. The EEC continued to be the source 
of the major portion of Swiss mineral 
imports in 1970. 


22 U.S. Embassy, Bern, Switzerland. State De- 
partment Airgram A-337, Sept. 10, 1971, pp. 
11-12. 

23 Campbell, Howard E. Switzerland Multi-Bil- 
lion Dollar Market. Canada Commerce (Montreal, 
Canada). V. 136, No. 4, April 1972, pp. 15-16. 
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A new company, Trans Europa Natugas 
Pipeline, was formed by West Germany's 
Ruhrgas and Italys Snam to construct a 
300-mile natural gas pipeline through West 
Germany. This pipeline will supply natu- 
ral gas to Switzerland and Italy and will 
link up with other networks near Aachen 


and Basle. 


Consumption of refined petroleum prod- 
ucts in Switzerland, approximately 40 per- 
cent of which was domestically refined 
from imported crude oils and the remain- 
der of which was imported as refined 
products, is indicated in the following tab- 


ulation in millions of barrels: 
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Products 1970 1971», 
Motor and aviation gasoline.......... 18.1 20.1 
Kerosine and jet fuel 4.5 4. 
Distillate fuel oil.................... 48.2 61.8 
Residual fuel oil. ..................- 15.3 15.8 


Lubricants (including greases) . ......- .6 .6 
Other refined products 5.1 5.4 
Refinery fuel and loss 8.3 2.8 

Total... c eect ete 95.1 100.4 


P Preliminary. 


Sources: Bureau of Mines International Petroleum 


Annual, 1970. March 1972, 3" pp.; and 
Mines International Petroleum Annual, 
March 1973, 32 pp. 


Bureau of 


1971. 


Table 6.—Switzerland: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 
MET ALS 
Aluminum: 
Oxide and hydroxide................ 126 141 West Germany 60; United States 11; 
Finland 10. 
Metal including alloys: f 
Unwrought...................- 18,271 14,442 West Germany 6,896; Italy 2,312; United 
Kingdom 2,129. 
Semimanufactures 28,779 80,980 United Kingdom 3, 567; Denmark 3, 191; 
Austria 3, 181; Sweden 2,515. 
Antimony metal including alloys, all forms. 16 11 Mainly to West Germany. 
Arsenic trioxide, pentoxide and acids ux 8 Mainly to Mexico. 
Chromium, oxide and hydroxide. ......... 3 17 Yugoslavia 15. 
Columbium and tantalum metal including 
alloys, all form 13 2 West Germany 1; Poland 1. 
opper: 
atte... ee eet Uu E suede r 687 503 Belgium-Luxembourg 362; West Germany 
91; France 49. 
Metal including alloys: 

Pa a E ES es eee 17,945 12,911 Wet Germany 6,307; Italy 1,907; Austria 
Unwrought...................- 8,959 3,959 West Germany 1,719; Italy 1,663. 
Semimanufactures 9,494 8,314 bero States 1,485; Italy 1,338; Israel 

,160. 
Gold metal, unworked or partly worked 
thousand troy ounces. . 843 753 br. Germany 508; Denmark 57; Austria 
Iron and steel: 
Ore and concentrate 13,246 5,192 West Germany 5,128. 
Jö; —m⅛mꝶ ELLA e 27,251 26,695 Italy 13,563; West Germany 6, 960; 
France 3, 103. 
Pig iron, ferroalloys and similar 
materials 11,701 12,317 wa ore 5,8338; Italy 3,989; Austria 
Steel, primary forme 4,403 7,029 Italy 5,572; West Germany 1,385. 
Semimanufactur es 104, 637 95,951 Italy 18,359; Austria 15,869: United 
States 9,551; West Germany 9,071. 
Lead: 
Oxides. __._________._.__._____.-_- 8 1 Mainly to West Germany. 
Metal including alloys, all forms: 
OPN on vr 88 8,367 7,165 Italy 6,329; Austria 654. 
_ Unwrought and semimanufactures 486 470 Austria 195; Italy 178. 
Magnesium metal including alloys, all 
p e ea ae See ME 150 97 West Germany 66. 
. FF 76-pound flasks . 61 87 France 29. 
eke 
Matte, speiss and similar materials 46 132 West Germany 91; Netherlands 15. 
Metal including alloys, unwrought . 
and semimanufactures 1,454 1,169 West Germany 179; Italy 163; France 150. 
Platinum-group metals and silver in- 
cluding alloys: 
Platinum group 
. thousand troy ounces. - 146 113 Italy 50; France 22. 
Set. 88 do 8,324 9,253 


See footnotes at end of table. 


„ West Germany 2,089; France 
19. 


N 
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Table 6.—Switzerland: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1969 1970 Principal destinations, 1970 
METALS —Continued 
Tantalum.. ĩ˙mp ꝛʃ . oes 13 2 Mainly to Poland. 
Tin E including alloys: 
„ Se rell eu long tons 98 106 West Germany 44. 
Unwrought and semimanufactures 
do.... 64 243 West Germany 72; United Kingdom 46; 
Austria 37. 
Titanium oxides... ..................... 92 29 West Germany 11; France 7. 
.. ĩ ³²·w ¶⁰ ee d eee 1,452 1,271 Italy 786. 
ther: 
Ore and concentrate of molybdenum, 
lum, vanadium, and zir- 
Snuꝶrdd tice es 86 101 Yugoslavia 60; West Germany 37. 
Ash and residue containing nonferrous 
Metals os Soe ecceceeolsesas 20,233 19,801 West Germany 7,169; Italy 6,578; Bel- 
gium-Luxembourg 3,740. 
Oxides, 8 and peroxides of 
metals, n.e.8_....--..-...----.--- 82 76 West Germany 12. 
Metals including alloys, all forms: . 
Metalloids..................... 7,678 6,915 West Germany 4,808; Spain 895. 
Base metals, including alloys, all 
forms, n.e.8........-..----.-- 66 58 West Germany 32. 
NONMETALS 
Abrasives, natural, n.e.s.: 
umice, emery, natural corundum, 
LO MERE E EL HEN PIU REQUE 52 22 NA. 
Dust and powder of precious and 
semiprecious stones 12 10 West Germany 2; Italy 2. 
Grinding and polishing wheels and 
f . hc 708 818 West Germany 208; United Kingdom 152. 
Asbes tos 50 66 Austria 25; West Germany 24. 
Boron materials: 
Crude natural borates............... 8 19 NA. 
Oxide and acid 2 Mainly to West Germany. 
Cement... 8 101 ,219 80,832 West Germany 61,168; France 13,100. 
C ak 00000 85 51 France 26; West Germany 16. 
Cryolite and chio lite 11 1 " 
Clays and products (including all re- 
fractory brick): 
Refractory (including nonclay bricks). 1,341 1,181 NA. 
Nonrefractor vv: 61,482 56,154 France 20,962: West Germany 19,625; 
Austria 11, 926. 
Diamond: 
Gem, not set or strung 
value, thousands.. $14,954 320,451 West Germany $4,805; France $3,978; 
Belgium-Luxembourg '$336. 
Industrial..................- do.... $998 $2,076 Belgium-Luxembourg $652; fauna King- 
dom $582; West Germany $43 
Diatomite__.__..._.----______-.---_-.- 136 130 Austria 73; Italy 50. 
Feldspar and fluorsp ar 144 962 West Germany 816; Sweden 60. 
Fertilizer materials, manufactured, nitro- 
"io iT PER 9,522 4 West Germany 2. 
Graphite, natural... ee we 6 28 West Germany 27. 
Gypsum and plasters_________________-- 2,392 2,970 Austria 2,254. 
Lime. c eee eee 2.232 2,283 France 1,598; West Germany 608. 
Magnesite. ........-----.-------------- 42 51 West Germany 25. 
ica: 
Crude including splittings and waste. 93 74 France 24; Sweden 15; Ireland 13. 
Worked including agglomerated 
Splittings.. .--------------------- 216 258 Sweden 44; Netherlands 32; Austria 29. 
Pigments, mineral including processed iron 
%ö§öé⁵1/ 42 91 Peru 20. 
Precious and semiprecious stones, except 
diamond: 
Natural thousand carats.. 40, 390 29,545 West Germany 6,365; Italy 4, 990. 
Manufactured..............- do. 179,365 241,665 West Germany 638,915; Italy 48,155. 
Salt and brine......................... ,186 1,456 West Germany 1,454. 
Sodium and potassium compounds, n.e.s.: 
Caustic sodad 16,987 11,133 nav e020: France 2,964; West Germany 
Caustic Neue sodic, and potassic 
SE eens ne 8 1 1 NA. 
Stone, and and gravel: 
Dimension stone: 
Crude and partly worked 88,398 42,098 West Germany 26,530; Austria 5,368. 
OFke@ K erena 9,006 9,171 West Germany 7,942 
Dolomite............. .. LLL... ..- 78 59 Netherlands 40. 
Gravel and crushed rock. _____.____. 48,198 55,090 West Germany 31,807. 
Limestone (except dimension)........ rl All to Italy. 
Quartz and quartzite. ............... 23,585 81,517 Italy 25,526. 
Sand excluding metal-bearing ........ 13,524 14,218 France 6,931; West Germany 5,640. 


See footnotes at end of table. 
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Table 6.—Switzerland: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 
NONMETALS —Continued 
Sulfur: 

Elemental........................- 236 129 West Germany 122. 

Sulfur dioxide.....................- 125 369 Austria 340. 

Sulfuric acid......................- 12,748 13,645 West Germany 12,969; France 388. 
Talc, steatite, soapstone, and pyrophyllite_ 1, 739 „432 Italy 1,516; West Germany 835. 
Other nonmetals, n. e. s.: 

Slag, dross and similar waste, not 

metal bearing...................- 5,395 883 West Germany 476; Italy 69. 
Bromine, iodine, and fluorine........ 22,577 1,904 France 1, 110. 
Building materials of asphalt, asbes- 
tos and fiber cement and unfired 
nonmetals, n.e.s_..........-.-.--- 5,493 8,216 West Germany 1,416; Austria 268. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural............ 8 25 Belgium-Luxembourg 19. 
Carbon black. ............... 22... ..- 810 102 West Germany 30; Italy 24; U.S.S.R. 15. 
Coal, all grades, including briquets 8,974 35,475 West Germany 33, 744; Austria 1,730. 
Coke and semico ke 52,886 28,805 West Germany 10, 487; Italy 8,884; 
Austria 8,206. 
Peat, including peat briquets and litter 112 261 Austria 186; West Germany 101. 
Petroleum refinery products: 
Gasoline, motor 
thousand 42-gallon barrels. . 240 132 Mainly to Austria. 

Distillate fuells do.... 196 154 Do. 

Residual fue ls do 1,280 1,412 Do. 

Lubricants... ..............- do 11 Italy 4; Austria 2. 

Other: 

Pee coke do 6 32 West Germany 19; France 13. 
Bituminous mixtures, n.e.s do- 3 2 NA. 
fr ²˙· toed do- 1,736 1,741 
r Revised NA Not available 


Table 7.—Switzerland: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 
METALS 

Aluminum: 

Bauxite and concentrate 2 2,641 Italy 2,181; United Kingdom 141. 

Oxide and hydroxide................ 149,437 176,185 West Germany 109,990; Guinea 37,839. 

Metal, including alloys: 

Unwrou gh 19, 122 22,119 Norway 11,740; Iceland 5,932. 
Semimanufactures 10, 654 10,914 West Germany 4,032; Sweden 1 ,286; 
f Norway 1,164. 

Antimony including alloys, all forms r 211 154 J pec 125 Turkey 35; Belgium-Luxem- 
Arsenic trioxide, pentoxide, and acids 95 76 France’ 5155 
Beryllium including alloys, all forms 19 46 West Germany 34. 
Chromium: 

Chromite.. ----------------------- 4,055 3,019 Republic of South Africa 2,622. 

Oxide and hydroxide- .............. 634 809 West Germany 487; Italy 17 0; France 51. 
Cobalt oxide and hydroxide-------------- 10 16 Belgium-Luxembourg 15. 
Copper including alloys: 

DOPOD R AEE ia AEA 511 397 Israel 212; West Germany 107. 

Unwrought. ..............--......- 41,338 51,815 Belgium-Luxembourg 14,617; West Ger- 

many 

Semimanufactures 27, 266 43,957 „ Kingdom 18,827; West Germany 

Gold, un worked and partly worked 
thousand troy ounces 373 383 West Germany 294; United States 37. 

Iron and steel: 

Ore and concentrate, including roasted 

Pri 8 88,255 83,573 Mauritania 24,598; Italy 7,289. 
CERO yet mmm x ⁊ð i ESL 21,714 51,166 West Germany 43,929; Poland 5,072. 
Pig iron including cast iron, sponge 
iron, spiegeleisen, powder and shot. 64, 264 91,341 West Germany 71,714; Canada 6,313; 
Norway 5,013. 
Ferroalloyy s 17,150 18,472 NU KR. 2265. 4,498; Norway 2, 309; 
Steel, primary forme 208,905 307,075 France 72 286; United States 54, 736; 


See footnote at end of table. 


Belgium-Luxembourg 88,607. 
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Table 7.—Switzerland: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 
METALS— Continued 
Iron and steel—Continued 
Semimanufactures: 
Bars, rods, angles, shapes and 
sections: 
Wire rod. .. thousand tons 16 
Other bars and rods. - do 193 
Angles, shapes and sections 
do.... 243 
Universals, plates and sheets 
do.... 695 
Hoop and strip do.... 189 
Rails and accessories do 45 
Wiese comune do 29 
Tubes, pipes, and fittings 
do 156 
Castings and forgings, rough 
do 2 
CCC do 1, 628 
Oxid es 379 
Metal including alloys: 
pir ODORE ͤ. ↄ ee eee eke 25 
Unwrou ght 25, 965 
Semimanufacture s 782 
Magnesium including alloys, all forms. MESA r 1,159 
Manganese oxidee s 780 
Mereur / 76-pound flasks.. 754 
Molybdenum including alloys, all forms 11 
Nickel: 
Matte, speiss, and similar materials 2,180 
Metal, including alloys: 
c eb sdas esae 119 
Unw rough 2,109 
Semimanufactures 1, 278 
Platinum- group metals including alloys, 
all forms thousand troy ounces. . 123 
Silicon, including alloys, all forms... ..... 151 
Silver, including alloys, all forms 
thousand troy ounces... 7,468 
Lahr te See Gece 2 
Tin: 
e . ed 24 
Metal including alloys, all forms: 

OPTED ne uu cu M 
Unwrought....................- 928 
Semimanufacture s 156 

Titanium oxide s 8,918 
Tungsten: 
Ore and concentrate 20 
7i Metal including alloys, all forms 105 
inc: 
7GGGfFf;;§;] K eee e e 1,414 
Metal, including alloys: 
Ne ri o on Se SEC 1 
Blue powder 3,531 
Unwrought...................- 81,057 
Semimanufactures 1,742 
Other: 
Ore and concentrate of molybdenum, 
tantalum, vanadium, and zirconium. 3,197 


See footnote at end of table. 


1970 


89 
219 


278 


589 
208 


11 
26,028 


738 
1,504 


459 
2,030 
15 
2,218 
15 
2,010 


1,835 


Principal sources, 1970 


France 31; West Germany 28. 
West Germany 96; Italy 56; France 49. 


West Germany 94; Belgium-Luxembourg 
78; France 73. 


West Germany 181; France 157. 
Belgium-Luxembourg 70; West Germany 


; West Germany 7; Belgium- 
Luxembourg 7. 

Austria 12; West Germany 12; United 
Kingdom 3. 


West Germany 78; France 29; Austria 16; 
United Kingdom 14. 


West Germany 1. 


West Germany 140. 


West Germany 10. 

West Germany 5,718; France 4,831; 
Belgium-Luxembourg 4, 168. 

West Germany 

oe 736; er 385; United States 

Japan 220. 

Spain 1,189; Yugoslavia 348. 

Austria 7: United Kingdom 4. 


United Kingdom 777; Norway 431; West 
Germany 210. 


West Germany 8: Israel 7 

United Kingdom 733; NO RAT 431; West 
Germany 200. 

West Germany 758; United Kingdom 516; 
France 215. 


West Germany 63; France 13. 
Italy 195; Norway 102; United States 52. 


West Germany 2,991; United Kingdom 
2,497; United States 2,215. 
Mainly from West Germany. 


United Kingdom 21. 


All from West Germany. 

Malaysia 353; Netherlands 309. 

West Germany 86; Netherlands 54. 

West Germany 2,702; United Kingdom 
2,222; France 1,530. 


Portugal 20. 
West Germany 88; France 11. 


West Germany 832; France 351; Nether- 
lands 256. 


Mainly from Belgium-Luxembourg. 

Belgium-Luxembourg 2,661; West Ger- 
many 697. 

West Germany 9,465; Belgium-Luxem- 
bourg 6,400. 

ui Germany 936; Belgium-Luxembourg 


Australia 2,748. 
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Table 7.—Switzerland: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 
METALS— Continued 
Other—Continued 
Ash and residue containing nonferrous 
metals 1,015 1,561 West Germany 1, 272; France 289. 
Oxides, hydroxides and peroxides of 
metals, n.e. s 1,208 1,157 West Germany 836; Hungary 150. 
Metals including alloys, all forms: 
Metalloid sss 2,414 2,512 Netherlands 1,011; France 5965. 
Alkali, alkaline earths and rare- 
earth metals 393 396 West Germany 358; United States 32. 
Pyrophoric alloy 11 18 NA. 
Base metals, including alloys, all 
forms n.e.8__.......---.-_---- 816 869 Japan 198; Republic of South Africa 138; 
France 113. 
NONMETALS 
Abrasives, natural, n.e.s.: 
Pumice, emery, natural corundum, 
JJ)))VF;§ö’ E tei ek 2,117 1,556 Italy 786. 
Grinding and polishing wheels and i 
/ ˙iAA oe eds 1,515 1,701 West Germany 795; United Kingdom 229; 
Austria 200. . 
Asbestosss 15,713 17,721 Canada 9,787; U.S. S. R. 3,240; Republic 
of South Africa 2, 326. 
Barite and wither ite 1,769 2,606 West Germany 1, 421. 
Boron materials: 
Crude natural borate s. 1,247 1,343 United States 1,251. 
Oxide and acid____________________- 8,907 468 "Turkey 232; France 183. 
Cement... ee 8 34,957 49,972 West Germany 19,816; France 17, 443. 
Chalk... ake G.. oe poter 15,397 18,013 France 15,746. 
Clays and products (including all re- 
fractory brick): 
Crude ne 176,206 206,211 West Germany 85,219; United Kingdom 
61,906; France 35,550. 
Cryolite and chiolite. ... ...... 550 745 All from Denmark. 
Diamond: 
Gem, not set or strung 
value, thousands. $34,486 $36,613 Belgium-Luxembourg $11,148; Israel 
$5,567; France $5,149. 
Industrial. .................. do $2,313 $2,076 Belgium-Luxembourg $652; United 
Kingdom $532; West Germany $439. 
Diatomite and other infusorial earths. .... 2,601 2,024 United States 552. 
Feldspar and fluorspar. ................. 17,216 15,719 France 1,483; West Germany 4,514; Italy 
Fertilizer materials: 
rude: 
Nitrogenous..................- 543 622 All from West Germany. 
Phosphatic...................- 21,679 11,191 Morocco 7,656; Belgium-Luxembourg 
Potasse.. ! Se Beet 86,296 84,988 France 68,681; West Germany 10,686. 
GG§§öð¹— (((( mm 18, 152 18,747 France 17,794. 
Manufactured: 
Nitrogenoun s 3,136 7,806 Austria 3,038; West Germany 2,352. 
N 
homas (basic) slagg 193,654 184,833 France 119,424; Belgium-Luxembourg 
Otte 17,132 18,168 Belgium-Luxembourg 6,518; France 4,859; 
Netherlands 2,180. 
Potassic-.-..--.-------------- 22,176 23,038 West Germany 13, 738; France 5,970. 
Other including mixed.......... 88,418 54,544 West Germany 25, 694; Belgium-Luxem- 
bourg 12,269. 
Ammohii--:2:-5 0 ed usi Ls 15,693 10,579 Austria 7,318; France 2,116. 
Graphite, natural......................- 853 399 West Germany 203. 
Gypsum and plasters_____..._______--_- 80,035 79,148 West Germany 43,585. 
) ge acd OM RUPEE EN 20,887 26,671 Italy 16,677; West Germany 9,422. 
Magnesite Ee A Lean Soe Shee ae ee 8,785 4,012 Austria 3, 667. 
ica: 
Crude including splittings and waste. 756 771 West Germany 324; India 122. 
Worked including agglomerated 
splittings. sss 126 258 France 177; Belgium-Luxembourg 76. 
Pigments, mineral: 
Natural crude.....................- 889 422 West Germany 167; France 91. 
Iron oxides processed 780 2,807 West Germany 2,703. 
Precious and semiprecious stones, except 
diamond: 
Natural........... thousand carats.. 176,200 373,615 Italy 156,075; United States 84,125. 
Manufactured... ............ do. 121,435 131,510 France 123,865 
Pyrite (gross weight) 32,359 17,520 Italy 17,470. 
Salt and bri nee 1,119 3,034 West Germany 1,923. 


See footnote at end of table. 
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Table 7.—Switzerland: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS—Continued 


Sodium and potassium compounds, n.e.s.: 
Caustic 80da......................- 


Caustic potash, sodic and potassic 
peroxide8- ß 


Stone, sand and gravel: 
Dimension stone: 
rings and partly worked: 


Ol; 8 


Gravel and crushed rock 
thousand tons.. 


Limestone (except dimension) 
Quartz and quartzite 
Sand excluding metal bearing 


Sulfur: 
Elemental: 
Other than colloidal............ 
Colloidal. 
Sulfur diox ide 
Sulfuric acid 
Talc, steatite, soapstone, and pyrophyllite 
Other nonmetals, n.e.s.: 


Slag, dross and similar waste, not 
metal bearing 

Oxides and hydroxides of magnesium, 
strontium, and barium............ 

Bromine, iodine and fluorine NA 


MINERAL FUELS AND RELATED MATERIALS 


Asphalt and bitumen, natural 
arbon blac 
Coal and briquets: 
Anthracite and bituminous coal 
thousand tons... 


- e -mn o a AD — oa «p oa a m o o - —— 4 m @ 4 @ = @& 


Briquets of anthracite and iban o a 


SJ ĩðͤ K 0 
Lignite and lignite briquets. . do 
Coke and semicockkk oa do 


Hydrogen, helium and rare gases 
Peat and peat briquets and litter 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels. . 


Refinery products: 


Gasoline, motor........ ..do.... 
Kerosine and white spirit. do 
Distillate fuel oil. ........ do.... 
Residual fuel oil. do.... 
Lubricants. ............- do 


Mineral jelly and wax..... do.... 
Other: 


Petroleum coke. ..... do.... 
Bitumen and other N 
O... 


Bituminous mixtures, n.e.s. 
Mineral tar and other coal-, petroleum, 
or gas-derived crude chemicals 


1969 


8, 954 


3, 689 


47.471 
39, 964 


1,440 
31,394 
9,527 
13,181 


4,086 


47 , 822 
29,809 


828 , 432 


55,123 
210 

28 

860 
11,384 
25,278 
23,577 


441 
1. 535 


2, 054 
8,845 


517 


549 
30,810 


3,988 
563 

T9 

279 
1,335 
32 
16,491 


1970 


11,133 


3,583 


1,051 
13, 935 


21,261 
80,971 


490 
1,904 


1,199 
9,595 


398 


40, 653 


11, 662 


722 
34,271 


5, 805 
643 

89 

273 
1,531 
35 
22,330 


Principal sources, 1970 


ay eee France 2,964; West Germany 


West Germany 1,062; France 858; East 
Germany 717. 


Austria 21,637; Italy 19,730. 
France 19,506; West Germany 19,392. 


Italy 695. 

Italy 27,574; Austria 10,982. 
Italy 6,968; West Germany 984. 
Italy 7,488; France 4,136. 


France 2, 2,595; West Germany 1,067; Italy 
France 38,045. 
Italy 8, 634; Belgium-Luxembourg 8,563. 


Italy 426, 666; France 198,532; West 
Germany 164, 570. 


France 30, 927; United States 19,718. 
West Germany 208. 

France 11. 

West Germany 688. 

Austria 7,460; France 3,639. 


West Germany 15,225. 
France 14,403; West Germany 13,010. 


United Kingdom 117. 
France 1,110; United Kingdom 456. 


Trinidad and Tobago 775. 
France 3,249; Netherlands 2,235. 


West Germany 186; United States 73; 
Poland 52. 

West Germany 24; France 8. 

West Germany 93. 

West Germany 187; France 45. 


West Germany 271; France 167. 
West Germany 39, 704; Poland 4,793. 


Algeria 5,762; Bahrain 4,570; Kuwait 
4,421. 


Italy 3,849; West Germany 3,677; France 
2, 634. 


Italy 352; France 139; West Germany 95. 
West Germany 8,810; France 8,378; Italy 


West Germany 3,189; France 1,856; Italy 
Italy 184; Netherlands 114; West Ger- 
West Germany 51; France 8. 

United States 133; West Germany 115. 
West Germany 633; France 522. 

West Germany 16; United States 6. 


France 12,789; East Germany 4,717; 
West Germany 4,588. 


t Revised. NA Not available. 
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BOTSWANA * 


The mineral industry of Botswana con- 
tributed about 7 percent of the gross do- 
mestic product estimated at about $75 
million? in 1971. Agriculture was the 
dominant industry in Botswana, especially 
animal husbandry. About 84 percent of the 
population was engaged in some form of 
agriculture, mainly outside of the cash 
economy. Although the mineral industry is 
small, it has the potential to make a sig- 
nificant contribution to the economy of 
the country The new diamond mine at 
Orapa, which began producing at midyear, 
and the copper-nickel deposits being devel- 
oped at Selebi and Pikwe, together with 
supporting infrastructure, should increase 
government revenue, employment, gross 
national product, and exports and improve 
the country's balance of payments. 

The Botswana Government and the U.S. 
Agency for International Development 
signed a $6.5 million loan agreement to 


finance a 50-mile water pipeline from the 
Shashe Dam to the mining complex at Se- 
lebi-Pikwe. Additional loans to cover a 
total investment of about $212 million in 
the mining complex and infrastructure 
known as the Shashe project were sched- 
uled to come from individual countries— 
West Germany, Canada, Republic of South 
Africa, the United Kingdom—and from 
the World Bank and International Devel- 
opment Association. Approximately $71 
million of the total will be invested in in- 
frastructure, which includes a dam, water 
facilities, hydroelectric project, roads, a 
hospital, township, and rail connection. 
Reportedly, the development policies of 
Botswana have fostered confidence among 
the several governments, international 


1 Henry E. Stipp, physical scientist, Divison of 
Ferrous Metals. 

2 Where necessary, values have been converted 
from South African Rand (R) to U.S. dollars at 
the rate of R1—US$1.40. 


1003 


1004 


agencies, and various mining groups, which 
have invested massive financial resources in 
Botswana. The Government of Botswana 
reassured these groups that it recognized 
the contribution that private investment 
could make to a developing country and 
would work to implement the creation of 
a stable climate for investment in Bo- 
tswana. 


Botswana, a country about the size of 
France, had a population of only 625,000 
persons in 1971 of which only about 
100,000 workers were employed as wage 
earners in 1971, and nearly two-thirds of 
these worked outside Botswana in the 
mines, industry, and services of the Repub- 
lic of South Africa. 

Production of mineral commodities in 
1971 was valued at an estimated $7.7 mil- 
lion compared with $70,000 in 1970. The 
output of diamond, mainly industrial, 
which began in June, was responsible for 
the sharp increase in value of mineral pro- 
duction in 1971. Statistics on production 
are shown in table 1. 


Production of copper-nickel matte from 
the Selebi-Pikwe mine and smelter was 
scheduled to begin early in 1974.3 A total 
investment of nearly $214 million will 
have to be made in Botswana before pro- 
duction of refined nickel and copper be- 
gins. About $9.4 million was spent on ex- 
ploration, on metallurgical and feasibility 
studies, and on bringing ore reserves up to 
43 million tons of proven and probable 
ore by early 1971. Present plans for devel- 
opment of the mining complex include the 
mine at Pikwe and an ore body at nearby 
Selebi, which will be developed in 1979. 
Reserves at these two deposits should be 
sufficient for 23 years production at an an- 
nual rate of 2 million tons of ore. After 
crushing, grinding, and concentrating, ore 
will be treated in a large new smelter at 
Pikwe, where 45,000 tons per year of a 
nickel-copper matte and about 125,000 tons 
per year of elemental sulfur will be pro- 
duced. The matte will be shipped to the 
Port Nickel refinery on the Mississippi 
River below New Orleans, where it will be 
refined into about 14,800 tons of nickel 
and 16,600 tons of copper. 


The refined nickel and copper will be 
shipped to West Germany for sale by Me- 
tallgesellschaft A.G. backed by American 
Metal Climax Corp. (AMAX). The sulfur 
from the smelter at Pikwe wil be mar- 
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keted in the Republic of South Africa. Fi- 
nancing for the mining complex will come 
from two main sources. About $69.7 mil- 
lion will be provided by a West German 
Government investment bank and a con- 
sortium of German commercial banks. 
This loan is to be repaid in 10 years after 
1977, at an effective interest rate of 9-3/4 
percent. The remaining $18 million loan 
financing will come from the Industrial 
Development Corporation of South Africa. 
The loan is repayable in 10 years after 
1974, at an interest rate of 614 percent. In 
addition to these loans, financing also will 
be provided by shareholders of Botswana 
Roan Selection Trust (BRST), AMAX, 
and Anglo-American Corp. Infrastructure 
for the project will be provided by the 
Government of Botswana through loans 
from foreign government agencies and in- 
ternational financial institutions. Early in 
1971, Anglo-American Corp. purchased 
(for $3 million) a small manganese mine 
located near Kanye, southern Botswana, 
from Botswana Exploration & Mining Co. 
The mine, which has a lease area of 316 
square miles, produced about 5,400 tons of 
manganese dioxide ore in 1971. At year- 
end, Anglo-American Corp. announced that 
it would stop manganese mining opera- 
tions because of poor prospecting results 
and the low price for manganese ore and 
concentrate in world markets. 

The Orapa diamond mine of De Beers 
Botswana Mining Co. (Pty.) Ltd. began 
operation in June 1971. Reportedly, De 
Beers spent about $30.1 million in pros- 
pecting and construction of the mine, mill, 
and infrastructure! The mine, an open 
pit operation that produced initially 7,750 
tons per day of kimberlite ore, was sched- 
uled to reach full production of 8,000 tons 
per day by yearend. It is expected that 
output will exceed 2 million carats of 
low-grade industrial diamond in 1972. In- 
frastructure consists of 162 houses and sin- 
gle quarters for 210 workers, a hospital, 
clinic, school and training center. A 140- 
mile all-weather road from the railhead at 
Francistown to Orapa and telephone facili- 
ties were constructed by the Government 
through a $2.7 million loan from De 
Beers. The Government of Botswana has a 


3 Ostrander, F. Taylor. Botswana Nickel-Copper 
—A Case Study in Private Investment's Contribu- 
tion to Economic Development. March 1972, 11 


pp. 
t U.S. Embassy, Gaborone. State Department 
Airgram A-56, June 13, 1972, p. 1. 
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Country, commodity, and unit of measure ! 1969 1970 1971 » 
BOTSWANA ? 
Diamond: 
G6... dd uA ee ee carats.. NA 54,401 87,176 
FF; LU t due e cee 0...- NA 489,605 784, 589 
Toll lec icc y : ELE e Dei do.... NA 544,006 871,765 
Gem stones, semiprecious, rough, not further described. ...... kilograms- - 6,044 12,584 47,465 
a ore and concentrate, gross weight... metric tons.. 722,244 48,311 34, 248 
1f11111!!õ ³¹³¹o³ y ͥ⁰²⁰⁰⁰⁰⁰yddddudſdſſ ⁰ᷓ⁰qꝶm ³ K te do 51 36 130 
BURUNDI ? 
1õöĩ;ẽê?: ] d ⅛ð³ è d LLL dere ad do 800 120 NA 
Rare earth metals, bastnaesite concentrates, gross weight. ....... do 600 300 NA 
Tin ore and concentrate: 
Gross weighte LLL LL Ll Ll Lll 2l. l c. long tons 108 62 e 65 
Metal content. 2 2222-22 - c LLL eee 2 c2 esL lc lll... do.... 83 48 e 50 
CAMEROON ? 
Aluminum metal, primary_...-.-..---------------------- metric tons 46, 737 52,372 50, 698 
Cement, hydraulic CMM 8 do- e 30,000 140,000 
Gold, mine output, metal conte troy ounces. . r 193 235 96 
Tin ore and concentrate: 
Gross weight... Lance . xad das long tons 44 59 30 
Metelen ͤĩ᷑—5h⁰ hh do 29 35 22 
CENTRAL AFRICAN REPUBLIC ? 
Diamond: 
GON 6.22 eae so oes ea y carats.. 347,956 313, 591 284, 342 
Industrial 5$... ses ees eect M do.... 187,861 168,856 153,107 
Tolk Lr ꝛ² .., een ces DLL LIA ² E ELLE do.... 535,317 482,447 437 , 449 
CHAD 2 
Natron 
Slabi eR eulos nitla ue nee metric tons 3,200 e 3,200 e 3,500 
PJ ⁰• ͤꝗ ͤſͤꝗ⁰:mow. w E Ea setae do- 3, 500 e 3, 500 e 3,500 
CONGO (BRAZZAVILLE) 2 
Copper, mine output, metal content do.... 11 129 1,647 
Fertilizer materials, potash, crude, K;O equivalent do... 80,778 125,087 260,857 
Gas, natural: 
Gross production ¢___......-...---.------------ million cubic feet 121 . 96 90 
Marketable production do- 97 e 36 e 35 
Gold, mine output, metal content troy ounces. - 3,922 2,669 2,974 
Lead, mine output, metal content metric tons 341 53 29 
Petroleum, erudde thousand 42-gallon barrels. . 173 137 130 
Tin, mine output, metal content______._._.-.--_----------- long tons r 48 r 48 48 
Zinc, mine output, metal content metric tons 682 107 633 
ETHIOPIA ? 
Cement, hydraulicccqgaga „ thousand metric tons 166 181 211 
Clays, kaolin ds d cM EM Ae metric tons... 12,497 10,453 10,285 
; ˙mD H oS AUi eae do.... 11,648 - = 
Gold, mine output, metal content troy ounces... 42,400 27 , 282 21,226 
Gypsum and anhydrite, erulõe metric tons 5,191 4,650 3,582 
/lbüüööĩõé // ĩ ⁰ y ( 88 o- 17,980 17,590 14,380 
Eine odd do- 106,121 152,960 148, 720 
Petroleum refinery products: 
Motor gasoline.......................- thousand 42-gallon barrels. . 585 583 659 
%%%0õö˙ĩ˙%0[ n é] ðò ⁰ greet fated De SG ee eet aed do 200 239 300 
Kerosinennkná „„ do- 19 zc 4 
Distillate fuel oil. __._________._-_-_-_-_-_-_--_------------- do 1.011 1,191 1,405 
Residual fuel oil... 222222 2 222 2-222-222-2222 2l l- do 1,365 1,550 1,815 
Liquefied petroleum gas do- 2 27 39 
Asphalt... 2-2. %ſ/ſͤũÜ¹ww---. ⁰⁰umʒ 8 do 50 98 126 
Refinery fuel and losses „„ do 429 509 647 
ĩ ³˙¹¹¹d²ͥͥͥͥͥ5·¹¹.ö¹A1AAAuͥͥͥ ³·¹—wewrwW! LAE E do Se do.... 8,688 4,197 4,995 
Platinum, mine output, metal content troy ounces. . 343 273 217 
ene, e De Be ee ecu esate metric tons NA 8 2 
Salt: 
J77§ö§;—!ʒ' «̃«˙²wr.w. eel i dU eee Se dee do 4,000 10,000 10,000 
Marine 5c a cB enean D reae 8 do.... 230,000 250,000 280,000 
Tol scri g %⅛ͤ. RR uu ee I A Mt do 284,000 260, 000 290, 000 


See footnotes at end of table. 


1006 MINERALS YEARBOOK, 1971 


Table I.—Other African Areas: Production of mineral commodities—Continued 


Country, commodity, and unit of measure ! 1969 
GUINEA ? 
Aluminum: 
Bauxité 2 on ³ ¹wmnꝛʃ½ ³˙¹mm ⁰0v thousand metrie tons 2,459 
PVA sr ⁰ ¹w.i eese Le metric tons.. 572, 460 
Diamond 
)))) ͥ e E ³ĩðW29] ³ ⁰ eee carats.. 22, 000 
an ³ ⁰ dy do.... 50, 000 
r ĩð—ͤĩſ cote ADAC DLE eue do 72,000 
Gold, mine output: metal content troy ounces. . 8,922 
IVORY COAST? 
Cement, hydraulic. ............:...-. Ll... .-- thousand metric tons. . 888 
Columbium and tantalum, tantalite concentrate, gross weight. . kilograms . 211 
Diamond 
GEn$.- noL ee EA MARC due a E carats.. 80, 965 
/ ĩ˙²w¹ ä. ²³ðV0 -w é do.... 121, 448 
J ³wü dd DM ⁵ĩð2d LS EE do.... 202, 413 
Manganese ore and concentrate, gross weigngnt metric tons.. 127,050 
Petroleum refinery products: 
Gasoline. aas thousand 42-gallon barrels. . 1,354 
Jet . JJ 8 do 319 
Keroslh8g. õĩ ²˙iꝶ. ˙ꝛ˙m bis. il v d ⁊ vv a used do 306 
Distillate C unco yt i iu nc do 1, 613 
Residual fuel r 8 do 1,730 
Other d x e xxx. .. 8 do 121 
Refinery fuel and losses do 248 
% ͥͥͥͥ¹¹Ü¹³ʃͥ᷑ » ͥ ͥ ͥ ͥ TTT do 5, 691 
LESOTHO ? 
Diamond: 
Ga S i ee M RD C LC La ³ĩð255³ĩ³¹8 ee ASI ADS ee carats.. 4,787 
Industrial aa Ga CEREREM a Rh eae 0.... 25,000 
TO Galo .. ⁵ ˖ͤ;ð2)ũi c LUE E US do.... 29,787 
MALAGASY REPUBLIC 2 
Abrasives, natural: 
Gh to ee et oat kilograms. . 800 
Garnet (industrial only)----------------------------------- do.... 2,082 
Beryllium, beryl concentrate, industrial, gross weight. metric tons 83 
Cement, hydraulic thousand metric tons 75 
Chromium, chromite concentrate, gross weight metric tons.. 80, 000 
fl., e Es ede ea do.... 800 
KeldSDap.- eas ³ꝛ².60w oe i ⁰ꝗqyp et 88 do xd 
Gem and ornamental stones: 
% ⁰˙⁰¹ſrſ ⁰ etn ES kilograms. . 1,800 
Amonfttee ROUES dL do.... 2,300 
Amethyst: 
Gom gah ß es do 1 
%%% f yt do 5,200 
Apatite (ornamental only ꝰ ll... l2.- do s 
11111 aa be ease E metric tons 488 
Beryl: 
BINE S oed ee iu ee kilograms.. 1 
IN tt) ³⁰ mmm m eee do 550 
Calcite (ornamental only jh do 4, 800 
% ³mw ²³•i i ſʒ do 6,100 
Cipoline marble. ._....._._.-...-.---.--------------- metric tons 1,147 
Citrine; gon. unl ũ ũ ... desde cce kilograms. . 39 
Cordierite, gem-__________--._--.-----.-..__-.-._..-.----- do 150 
Diopside, gennmnmnmnm LLL L2 222 222222222222 22- do 700 
Garnet: 
EON ee EO ENED Feo Ne A ͤ ATT do 200 
Other ornamental. ........... 2. 2222 LLL 2l 2222222 .22l2-- do- 6, 800 
77///õù]i]õ ⁵²˙ y dd y LC EIE do 140 
Ar ³Üüꝛͥ ⁰⁰yd yd ⁰⁰ʒy Due ud do 7,083 
Quartz: 
RS ] ꝰ eee ;ỹ;ꝛę “d;... 8 do 6, 900 
h ²¹¹mà ⁰¹ mn ³ yd 8 do 1, 300 
Other ornamental do.... 15, 700 
Rüge ⁵ ð v é do = 
Tourmaline, black 71 do 1,400 
Tourmaline, in quartz do E 
Gold, mine output, metal content troy ounces. . 646 
Graphite, all grades .d metric tons.. 117, 114 


1970 


2,490 
610,070 


22, 000 
52, 000 


14,000 
e 4,000 


400 


85,123 
127,685 


212,808 
23, 060 


2, 700 
10, 500 


13 

6, 900 
1, 500 
829 


4 
19, 870 


1971 v 


2,680 
665,000 


22 ,000 
52,000 


74, 000 
e 4,000 


500 


130 , 548 
195,822 


826,370 


See footnotes at end of table. 
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Table 1.—Other African Areas: Production of mineral commodities—Continued 


Country, commodity, and unit of measure! 1969 1970 1971 » 


MALAGASY REPUBLIC *—Continued 
Mica, phlogopite: 


ß ͥ ¶ &Æut.kwdAPfffPffff ³⅛»ꝛ é metric tons 62 39 34 
SSI ³˙W¹i¹ ⁵ð- m D ii do- 1,006 878 443 
8d te kt clip oe s C LUI ru 8 do 114 19 111 
JD ͥ P ͤ ³W¹¹¹¹ͥw - w 8 do 1,182 936 588 
Petroleum refinery products 
Wr 8 thousand 42-gallon barrels. . 727 859 967 
Jet idee JJ ⁵ ↄ ⁰ ⁵ y K 8 0...- 94 478 443 
ea IEEE ð ſ ERA al alae tai 8 do 178 m 
Distillate h ee ee oe 888 do 731 1,136 1,078 
Residual fuel oll l.l. lll lll... do.... 21, 553 1.893 1, 337 
PPE E Ui uU UE alee 30 m dr 
u petroleum gassssssssss Q...- 
Oti ee LLL LUTTER D do.... 39) 98 99 
Refinery fuel and losses do.... e 233 845 330 
OUR les lance Sees a ³ - i ee iot do- 8,632 4,309 4,251 
Quartz, piezoelectric. ...... 2222222222 „„ kilograms.. 1,600 2,900 600 
Rare-earth metals: 
Bastnaesite concentrate, gross weight... ...........- metric tons. (4) 97 61 
Betafite ore, gross weint kilograms- . 261 100 zc 
Euxenite ore, gross weight do.... 22 6 400 
Monazite concentrate, gross weight jj ͤ K metrie tons 2 E -— 
Salt marié o. ee ⁰⁰ LU d do.... 22,000 21,700 27, 900 
Stone: 
Calcite (industrial do.... NA 655 1,321 
Quartz (metallurgical)... j do.... 98 16 92 
Zirconium concentrate, gross weight__.__.___._____.__-__---- kilograms. . ps 2,500 2,700 
Other, mineralogical samples, not further described metric tons n er 22 
MALAWI ? 
Abrasives, natural, corundum. _._..__...._..----.-...-.-------- do NA 11 NA 
Cement, hydraulic thousand metrie tons 76 70 65 
) aid ͤr- = TA E metric tons NA 1,371 NA 
///öéõĩÜ5¹ ³ ! IDE EMO . ĩ ß 8 do NA 249 NA 
S ²⁵ĩ˙ mn ³%Ü˙.! y RM E ld hae do- NA 2,986 NA 
Stone, sand and gravel 
J Du rS ͤ v do- NA 92, 000 NA 
JJJ7)GG0öG0C00ſ0ſ0ſ0G00ſ0V0VꝙBͤäꝗ̈ũöâd ͥ yd y d A do- NA 90, 000 NA 
Other stoue ndnd thousand cubic meters NA 210 NA 
Sand oe Cel ] ⅛⅛ꝶmqmqꝓęqęꝶqAqʒᷓm mv xx 8 do NA 170 NA 
MALI ? 
Gold, mine output, metal content troy ounces. . 32 e 30 e 30 
Subs. on E ab Ll MEL d LEE metric tons. 8,000 3,000 8,000 
Stone. 
, ß ee ee se a N rni do 2, 500 NA NA 
Marble... —¹wͥͥͤ ⁰ r ͤ⁰vdyd 8 do 2,500 NA NA 
MAURITANIA ? 
Copper, mine output, metal content do.... DA ao 61 
Iron ore and concentrate thousand metric tons 8,678 9,108 8,457 
Rare-earth metals, monazite concentrate, gross weight metric tons 104 e 100 sa 
Salt, marine (including evaporated))) do.... 900 1, 000 1, 000 
MAURITIUS ? 
Salt; marie... ͥ ⁰ y é LLLA A A C RE A ET d do 4,064 4,000 e 4,000 
NIGER 
Cement, ß ĩ² OOhGꝶäBñ5. ³]ð2Auſ k ³ 8 do.... 25,000 85,000 23, 964 
Gold, mine output, metal content troy ounces. . 161 285 119 
Gypsum MCANDEDRIEEEUFTOE x RE, metric tons 2,000 1,500 4,000 
TT a EMT ⁰²- ⁰¶⁰ðꝗdagm ð h do- 4,000 4,000 4,000 
ee ee NP V ñ RON do.... 2,000 NA 
Stone, limestone, not further described- ------------------------- do.... 30,000 NA NA 
Tin, mine output, metal content long tons r 34 66 67 
Tungsten, mine output, metal content metric tons sa 1 el 
Uranium concentrate, uranium content.__._.____.__.._-_-_-_-.--- do n 54 410 
RWANDA ? 
Beryllium, beryl ore and concentrate, gross weight do- r 294 286 194 
Columbium and tantalum, ore and concentrate, gross weight do 22 NA 33 
Tin, mine output, metal content long tons 1.323 1. 320 e 1,300 
Tungsten, mine output, metal content metric tons. . 170 181 e 200 


See footnotes at end of table. 
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Table 1.—Other African Areas: 


Production of mineral commodities—Continued 


Country, commodity, and unit of measure ! 1969 
SENEGAL * 
Cement, hydraulic metric tons 206,900 
Clays, fuller's earth (attapulgiteo)))))h)h h do.... ,940 
Fertilizer materials, phosphatic: 
Crude: 
Aluminum phosphate................... thousand metric tons 164 . 
Calcium phosphate do 1,035 
Manufactured: 
Aluminum phosphate, dehydrated___..._._______-__---- do.... 37 
Other E ee ß i te do.... 3 
Petroleum refinery products 
ir; ee Se ar thousand 42-gallon barrels. . 806 
Jet fuel and kerosine............................. 2-22 2.2.2.2. O- 642 
Distillate fuel oill. --------------------------------------- do.... 925 
Residual fuel oll. do.... 1,754 
Liquefied petroleum gas do 81 
Refinery fuel and losses do 250 
%% snos ⅛ꝛ²Üͥ g t ⁰;k. d 8 do 4,458 
Nic —— ee 8 metric tons.. 79, 900 
Stone 
7·Üð—36ẽb ⁵ ˙à/ꝗ/]ł;ñ ꝛ˙² T8 cubic meters. 30, 000 
Marble 7öCrĩ. x ß c do 336 
SOMALI REPUBLIC : 
Salt; Marine? -obuna c c Pru Me LECHE AD Y metric tons.. 2,000 
SOUTHERN RHODESIA ê 
Abrasives, natural, corundummn zT UP wii do 1, 800 
CG õĩ]«]”ð] ⁰⁰ n a a EN ME do 80,000 
Beryllium, beryl] concentrate, gross weight do.... 90 
Cement, hydraulic thousand metric tons 882 
Chromium, chromite, gross weight 222 2222-22 2.2. - metric tons... 7 360,000 
Coal, bituminous. s thousand metric tons 3,332 
Coke, melde ke Ses ee ee do- 
F minerals, tantalite, gross weight metric tons 45 
opper: 
Mine output, metal content“zũdʒ c c2 cll cll L Lll... do 24,843 
C 2.2.5 ½ꝛ7Ü⅛nt ee dr md e UL RE do.... 21,148 
Fertilizer materials, crude, phosphate rock do 11, 000 
Fluorspar jj e y isa GUMMI 8 do- 150 
Gold, mine output, metal content troy ounces 480,000 
Iron and steel: 
Iron I oo ee eee cee ede ee thousand metric tons 500 
Pig iron and ferroalloys „ do.... 270 
Gruess do r 140 
Lithium minerals, gross weight è 2.22 22 c cc 2. -.- metric tons.. 61,000 
Magnesite ) cr oh a oe ⁵ V tine 8 do.... 18,000 
aoe mine output, metal content ------------------------ do- 4, 000 
Gross dein sche he ee oe ee oe eee do.... 72,000 
Sulfur content“ ˙Um LLL do.... 29, 000 
Silver mine output, metal content z thousand troy ounces. . e 70 
cones industrial limestone ----------------- thousand metric tons 640 
in: 
Mine output, metal content long tons 600 
Smelter é cece coche A LI yd . E do.... 600 
SUDAN ? 
Cement, hydraulic metric tons.. 7 169,000 
Chromium, chromite concentrate, gross weight. do 725, 444 
Gypsum and anhydrite, erubde kn do 25, 000 
Iron ore, gross weight (export) do 8, 748 
Magnesite, erudeẽe w „„ do 499 
Manganese ore and concentrate, gross weighgn tt do.... 858 
I unl Lv Ltd s LE T 8 do.... EN 
Petroleum refinery products 
ole thousand 42-gallon barrels. . 747 
H ²;²n. ]«]1“uU . ⁰⁰ꝗ¼m( mr my 8 C2225 465 
)J) oue e Ww... LA ELI LP ER e Ld do- 151 
Distillate fuel olil“wmſðdðòdulłꝑtllt. 2222 LLL eee do 1,786 
idual e con Eccc e eme do.... 1,808 
H ͥ ae Si h y E A oad do 26 
Refinery fuel and losses do.... 619 
J4õĩõĩ³˙»OQAA.ͥͥͥ le tede ³ mm y m 8 do 5, 597 
ti REN E ⅛¾˙ẽã ſ́ↄ yd yx 88 metric tons. 50,847 


See footnotes at end of table. 


1970 


241,000 
3,050 


130 
998 


4,243 
117, 749 


15,635 
212 


500, 000 


500 
280 

r 150 
61,000 
18,000 
11,000 


73, 000 
30, 000 
71 


640 
600 
600 


156, 000 
47,060 


1971 v 


241, 000 
10 


147 
1,398 


46 
2 


3,920 
123,000 
25, 100 

350 


2,000 


1,800 
80,000 
90 


e 500 
860,000 
e 8,400 


22,762 
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Table 1.—Other African Areas: Production of mineral commodities—Continued 


Country, commodity, and unit of measure ! 1969 1970 1971 » 
SWAZILAND ? 
Asbestos, chrysotile._.__..______.___.__.___-___________- metric tons. 39,079 83,057 85,484 
J77ööͤùͥõͤ aa ͥͥ EY DM cd uL a 8 do.... 57 338 144 
Clays, kaolin. d . sit et P d do.... 1,657 1,620 2,049 
Coal, bahn dede be casei st bee do.... 104,232 122,946 148,347 
Iron ore, direct shipping, gross weight. ........... thousand metric tons 2,302 2,29 2,886 
Stone, quarry product. ----------------------—- thousand cubic meters.. 40, 240 82,678 25,051 
Tale (pyrophyllitedůoꝛůunp. metric tons 599 254 204 
Tin, mine output, metal content long tons 12 12 12 
TOGO 2 

Cement (ground from imported clinker) ..................- metric tons ET - 49,123 
Clays, for brick production do.... NA NA e 8,000 

Fertilizer materials, phosphate rock: 
un-of- mine thousand metric tons 2, 968 e 3,040 e 3,430 
Beneficiated produe t do 1,473 1,508 1,715 
Stone, marble_____.___._______-___________________----- metric tons. *2,500 8,801 e 8,000 

e Estimate. P Preliminary. r Revised. NA Not available. 


1In addition to the countries listed individually in this table, Dahomey, Equatorial Guinea, the French 
Territory of the Afars and Issas, Gambia, Spanish Sahara and Upper Volta, all covered textually in this chap- 
ter, presumably produce modest quantities of crude construction materials such as clays, stone, sand and gravel, 
and may produce minor amounts of other mineral commodities (most notably gypsum, lime and salt) but no 

5 data are reported, and available information is inadequate to make reliable estimates of output 
evels. 

2 In addition to the commodities listed, a variety of crude construction materials may be assumed to have 
been produced, but no production data are reported, and available information is inadequate to make reliable 
estimates of output levels. 

3 [In addition to the commodities listed, tungsten minerals, columbium-tantalum minerals, and a variety of 
crude construction materials all may be assumed to have been produced, but no production data are reported, 
and available information is inadequate to make reliable estimates of output levels. 

4 Less than 14 unit. 

5 Products marketed under the trade names *'baylifos" and phosphal.“ 

6 In addition to the commodities listed, graphite, mica, tungsten minerals, and a variety of crude construc- 
tion materials have been produced, but no recent data on output are available and general information is in- 
adequate to make reliable estimates of output levels. 

7 Output of Umkondo, Alaska, Lomagundi, Mangula, Gwai River, Inyati and Muriel mines; data are for 
year ended September 30 of that stated. "n . 

8 Figures presented are 1964 total recorded production rounded. Eyeryptite, lepidolite, petalite and 
spodumene, all of which were produced in 1964. No reliable basis is available for estimation of individual out- 


put levels for these minerals, nor for estimating year-to-year variations in output for 1965-71. 


? Inyati mine only. 


15-percent share participation in the dia- 
mond mining venture. Government reve- 
nue from royalties on diamond sales, taxes 
on profits, and company dividends will be 
about $8 million per year by 1975. 
Reportedly, a feasibility study proved 
sufficient reserves in the brine of the Mak- 
gadikgadi Pan for minimum production of 
80,000 tons of soda ash and 100,000 tons of 


salt.5 Makgadikgadi Soda Ltd., a subsidi- 
ary of Roan Consolidated Mines, obtained 
a 2-year concession on the deposit and 
constructed a pilot plant at Shashi for re- 
covering soda ash and salt. The plant 
began operating in March. Makgadikgadi 
Soda plans to construct a pipeline and a 
refinery at Shashi if results of the pilot 
plant are encouraging. 


BURUNDI 5 


The mineral industry of the Republic of 
Burundi consisted mainly of the mining of 
bastnaesite, a rare-earth mineral, and cassi- 
terite, an ore of tin. Small quantities of 
gold, lime, and miscellaneous construction 
materials (clays, sand and gravel) were 
also produced. The industry was of minor 
significance to the country's gross national 
product (GNP), which was estimated at 
$204.7 million; Export earnings from 
minerals comprised between 1 and 2 per- 
cent of total exports of $21.4 million,’ a 
small decrease from the previous year. Ex- 


ports consisted mainly of gem diamond 
and tin ore and concentrates. Petroleum 
refinery products provide the bulk of min- 
eral commodity imports, which arrive in 
landlocked Burundi by rail through Tan- 


5 Mining & Minerals Engineering. Screenings. V. 
7, No. 9, September 1971, p. 36. " 

6 James S. Kennedy, industry economist, Divi- 
sion of Nonferrous Metals. 

1 Where necessary, values have been converted 
from Burundi Francs (RBF) to U.S. dollars at a 
rate of RBF 87.5—US$1.00. 

8 U.S. Embassy, Bujumbura. Economic Trends 
Report. State Department Airgram A-43. Apr. 
10, 1972, 10 pp. 
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Table 2.—Burundi: Apparent foreign trade in selected mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 
EXPORTS 
Copper, metal, refined- ... se eee ebb — = 259 
Diamond, CGM 22.322 sos ie ee ee Se cuiu ee Eas value, thousands... $1,693 NA 
Tin ore and concentrattekk᷑-t 2222222222 eee long tons 94 18 
Tungsten ore and concentratꝶeekkk᷑nt᷑ eee 10 
Unspecified crude nonmet als „„ „„ 150 808 
IMPORTS 
Iron and steel semimanufacturee ess 1,930 4,488 
Petroleum refinery products, lubricant “nn N 165 


NA Not available. 


1 Compiled from trade returns of 24 trading partner countries given in Statistical Office of the United Nations, 


1969 an 
Co., New York, 1971 and 1972. 


zania to Kigoma, a port on Lake Tangan- 
yika, and then by boat to Bujumbura. Ex- 
ploration, consisting primarily of a mineral 
survey, financed by the United Nations 
Development Fund (UNDF), continued 
with negative results although traces of 
several minerals have been found since ini- 
tiation of the program in 1969. 

Production of bastnaesite concentrate by 
Société Minérale de Karonge (SOMIKA), a 
Belgian firm, continued at a reduced level 
as a result of weak world prices and de- 
clining ore grade. SOMIKA planned to re- 
open a tungsten mine at Kungama, near its 
Mulehe operations, by midyear. Feasibility 
studies continued on reopening a colum- 
bium-tantalum mine in the same region. 

In August the first phase of the $1 mil- 
lion, 3-year United Nations Development 
Program (UNDP) mineral survey was 
completed, behind schedule. Delays in 
completing the program resulted from the 


1970 editions of the Supplement to the World Trade Annual. V. 3 (Africa), published by Walker and 


shortage of technical personnel and diffi- 
culties encountered in equipment deliver- 
ies. Results of the survey to date have 
been discouraging despite indications of 
copper, gold, bismuth, molybdenum, and 
uranium. Expenditures in 1971 totaled 
$373,500. At yearend surveys were continu- 
ing on contingency financing, pending ap- 
proval of a second phase requested by the 
Government. 

Field work began in October on develop- 
ment of the Karega River basin in con- 
junction with Rwanda and Tanzania. 
Planning for the project was subcontracted 
to the consortium of Carlo Lotti/Hydro- 
project for completion in 1972.9 

ELC Electroconsult, Milan, Italy, com- 
pleted UNDP-financed feasibility studies 
on establishment of a hydroelectric power 
station near Bujumbura. Plans for a 
3,000- to 6,000-kilowatt plant capacity have 
been made. 


CAMEROON *° 


Aluminum and cement were the princi- 
pal mineral products of the Federal Re- 
public of Cameroon in 1971. Small quanti- 
ties of cassiterite (tin ore) and gold were 
also produced. 

All of the aluminum was produced by 
Compagnie Camerounaise de l'Aluminium 
Péchiney-Ugine (Alucam) at its plant at 
Edea. This plant, which was one of only 
three primary aluminum plants in Africa, 
produced metal from alumina imported 
from Guinea. 

Economic and technical studies of the 
bauxite deposits near Minim Martap in 
the Adamawa Range were continued by 


Société d' Etudes des Bauxites du Cameroun 
(SEBACAM), an association formed by the 

Government (40 percent) and three Euro- 
pean aluminum companies (60 percent). 
Estimates of bauxite reserves in the Minim 
Martap area have been on the order of 1 
billion tons. The deposits are near a sec- 
tion of the Trans-Cameroon Railway 
scheduled for completion by 1975. The 
studies, which were to be completed by 
1974, will report on the feasibility of a 


? Jaeger, Alfred L. (resident representative of 
the UNDP). Annual Report for 1971 on Devel- 
opment Assistance. Mar. 15, 1972, 108 pp.  — 

10 Horace F. Kurtz, industry economist, Division 
of Nonferrous Metals. 
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large-scale bauxite exporting enterprise 
and the possibility of producing alumina. 
A report on the possible development of 
deep-water port facilities for shipping the 
bauxite or alumina has been completed. 
Cimenteries du Cameroon (CIMEN- 
CAM) put two cement plants into opera- 
tion during 1971. In January, production 
began at the Bonaberi clinker crushing 
plant near Douala. This plant with a 
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rated annual capacity of 120,000 tons was 
expected to serve southern, central, and 
western Cameroon. In December, a cement 
plant at Figuil with a capacity of 25,000 
tons began production to supply northern 
Cameroon and Chad. Expansion of both 
plants was being studied. 

No worthwhile oil finds resulting from 
exploration on the coastal concessions were 
reported during the year. 


Table 3.—Cameroon: Apparent foreign trade in selected mineral commodities 1 
(Metric tons unless otherwise specified) 
Commodity 1969 1970 
EXPORTS 
METALS 
Aluminum metal: 
Unwroughi.. 6 oes ͤ ]«˙]u.Q ]ĩ²¹ ũ d;. Kk eh eee te 45,201 88,590 
Semimanufacture ns 360 NA 
Copper and copper alloys, scraaddddgddssss c2 22222 22222222222-2- 146 36 
Iron and steel seraoee zd 1,131 3,418 
Tin ore and concentrate_______________-_-___-___.--__----___-_-_----- long tons 40 35 
Metal scrap, n. es 48 NA 
IMPORTS 
METALS 
Aluminum, metal and alloys, unwrought and semimanufactures___._________-_----- 186 1,257 
Copper, metal and alloys, unwrought and semimanufactures__________.___-_------- 49 181 
Iron and steel: 
Pig iron and ferroalloys. |... dz 285 NA 
Steel, primary e ᷑]ĩõ˙«kf oc be Se bb peace weceoue 559 690 
Semimanufacturee s 36,851 73, 296 
Lead, metal and alloys, unwrought and semimanufacturess value, thousands $28 $25 
5 metal and alloys, unwrought and semimanufacturee s 130 110 
ther: 
Oxides of titanium, lead, zinc, and other metals for paint 89 149 
Metals and alloys, not reported separately_._____________________-_-_-_------- 60 NA 
NONMETALS 
Barite and witherite___________________________________ eee ee 10,370 2,000 
Cement, hydraulic. ........2.:.coeeceluilculcocclozzemadoeczrdoceduedmeudec4meme 19,405 135 , 729 
Clays and products: 
Crude, 0:6.82526 n oe a ³² Lau cb d ee eet E 1,364 1, 000 
Products 
Nonrelractory ᷑ ?? ð ]ↄð yę̃̃ꝗñꝗ⁵ d A 1,217 1,434 
U oou eL Louez i i Ee LT ee 88 1,754 1,797 
Cryolite and chiolite, natural_._____._..________._________________-__ eee --e 21,473 157 
Diatomite and other infusorial eart sss 225 269 
Fertilizer materials manufactured: 
Nitrogeno ß , . 28, 937 21,037 
1111 . une CL E i %%. dila Mame E 5,910 6,490 
J ee uu ³ aedi Lii T ⁵³ð d cre Le. EE 12,296 8,431 
LOST een OCD AET HEREDES NEO CS et EIN A EE ACERO ere ROOT PERDE 684 1,180 
Rana ae etc so ial ern AM eee eres ð ee eee ee ee a i. 12,880 1,618 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products: 3 
Gasoline: 
rr ee ese s thousand 42-gallon barrels... 80 82 
DLP olo m ea cesta apud uL A ORNS Ma E do... 656 662 
AT. ENORMES ME ⁰⁰²⁰ʒ y do.... 390 394 
Keroülé... 2 ] ꝛ ä. d ees yd AD y en mere do 44 45 
Distillate fuel oil... nnd LLL L2 c222 2c eee ee do 516 521 
Residual fuel oil 8 171 175 
lil ⁵ðↄ dd ⁵ð d bs Suse ate was! do 49 50 
) AA æũ ⁰ 0 ßꝑ i a ch a oh Add y 8 do 68 69 
Total: H˙U ] ² ³¹·˙¹ d ³ꝛ e do- 1,974 1,998 
Tar, pitch, and other crude chemicals from coal, oil, or gas distillation. |... ......... 564 NA 


NA Not available. 


! Except as noted, compiled from trade returns of 24 trading partner countries given in Statistical Office of 
the United Nations, 1969 and 1970 editions of Supplement to the World Trade Annual. V. 8 (Africa), published 


by Walker and Company, New York, 1971 and 1972. 


? Excludes unspecified tonnages from Denmark, which assuming a unit value equal to that of the reported 


tonnages from other countries, would total 766 tons in 1969. "t 
3 Source: Bureau of Mines International Petroleum Annual 1969 and 1970 editions. 
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CENTRAL AFRICAN REPUBLIC !: 


Diamond mining, the Central African 
Republics only mineral industry, contin- 
ued to suffer from a protracted dispute be- 
tween private mining companies and the 
Government. Company operations  re- 
mained closed during the year, and native 
diggers accounted for all diamond produc- 
tion. As a result, both quantity and value 
declined, and the country's perennial trade 
deficit was magnified. However, the year 
ended on a brighter note as negotiations 
then under way led to an agreement early 
in 1972 and the likely resumption of orga- 
nized mining later in the year or in 1978. 

New mineral-related projects in the plan- 
ning or discussion stages included cement 
clinker crushing and fertilizer plants, a 
glassworks, and investigation of a copper 
deposit. The project to open a uranium 
mine was cancelled. 


PRODUCTION AND TRADE 


Continued absence of the diamond min- 
ing and buying companies from the coun- 
try drove diamond production and value 
down again in 1971. Production, accounted 
for entirely by individual diggers, totaled 
437,449 carats, a decline of 9 percent from 
the 1970 level and 28 percent below the re- 
cent peak output of 609,360 carats obtained 
in 1968. A higher average price caused 
a decline in the total value of 8 percent, 
to $11.6 million from $12.6 million in 
1970. 

The only other known mineral produc- 
tion in the country was an unrecorded 
quantity of building materials which was 
consumed entirely in local construction 
use. 

Statistics on mineral production for the 
years 1969—71 are included in table 1. 

Foreign trade statistics for 1970, the lat- 
est figures available, show the effect of 
lower diamond output in that year on 
mineral commodity trade. Exports of dia- 
mond decreased 23 percent in value, to 
$12.3 million from $16.0 million in 1969. 
Other mineral exports—consisting mainly 
of semimanufactured metals, fertilizer ma- 
terials, and reexported petroleum products 
—added only about $100,000 to the total 
export value in each year so that the $3.9 
million decrease in the mineral trade bal- 
ance was caused solely by lower diamond 
exports and a slight rise in imports. 

The following tabulation gives values of 


total trade and of mineral trade for the 
last 3 available years in million dollars. . 


1968 1969 1970 
Total commodity trade: 
xports........... 36. 38.2 32.7 
Imports 40.1 44.4 41.1 
Balance. .......... —4.1 —6.2 —8.4 
Mineral commodity 
trade: 
Exports 19.0 16.1 12.4 
Imports 2.6 r4.4 4.6 
Balance. .........- 16.4 111.7 1.8 
r Revised. 


Exports and imports of selected mineral 
cominodities in 1969 and 1970 are shown in 
table 4. 


COMMODITY REVIEW 


Diamond.—The dispute between the 
Government and private mining compa- 
nies, principally subsidiaries of Diamond 
Distributors, Inc., of New York, kept the 
companies' operations shut down through- 
out 1971. Al] diamond production during 
the year was the result of work by individ- 
ual diggers. Negotiations between the Gov- 
ernment and the companies continued 


. through the year and resulted in a new 


agreement that was signed early in 1972. 
Full-scale mining probably will not resume 
until late in 1972 or early in 1973.12 
Uranium.—Development of a uranium 
mine at Bakouma by Compagnie des 
Mines d'Uranium de Bakouma was termi- 
nated. Cancellation of the project deprived 
the economy and the Government of a 
badly needed potential source of income.13 
Other Minerals.—International assistance 
was requested for a project to build a ce- 
ment clinker grinding plant in the Central 
African Republic.14 Other small industrial 
developments under consideration included 
a fertilizer plant and a  glassworks.15 
A Romanian geological team was studying 
samples of a copper deposit in the north- 
eastern. part of the country, which, how- 
ever, had been previously examined and de- 
clared uneconomic by French researchers.16 


11 David G. Willard, 
Nonmetallic Minerals. 

12 U.S. Department of State, Washington, D. C. 
Telegram 219153, December 1971, 1 p. 

13 U.S. Embassy, Bangui, Central African 
Republic. State Department Airgram A-42, Mar. 
14, 1972, p. 5. 

14 U.S. Embassy, Vienna, Austria. State Depart- 
ment Airgram A- 705, Sept. 25, 1971, encl., p. 4. 

1$ Work cited in footnote 12. 

1$ U.S. Embassy, Bangui, Central African Re- 
public. State Department Airgram A-76, May 
8, 1971, 1 p. and encl. 
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Table 4.—Central African Republic: Foreign trade in selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 
EXPORTS 
| METALS 
h hese bce ec ii boadsuesecteseesee E E " 7 
Iron and steel semimanufacture s 46 21 
NONMETALS 
Clay products, nonrefractorꝶgc/gc/s;:)/hk „%% „„„„„„„„„„„„„„ 2 NA 
Diamond, gem and industrial value, thousands.. $15,974 $12,270 
Fertilizer materials, crude and manufactured: 
I Locos ³ bu e LL ⁰ A ³ A ee ete 672 89 
Phosphatie. ee toe nsleesuadcctie ces Pe nen Rees 96 28 
JJ) ³˙Üou¹)dg........᷑ñ xĩð⁊i/xß è Kd y y 41 18 
Amnmollá.. ße . e qM EM LIS value, thousands. . $1 $1 
JJ%%%%„ö§ö%dꝛðſ àdſſ . PL OM 73 NA 


MINERAL FUELS AND RELATED MATERIALS 
e refinery products: 


4öĩÜ5ů em 8 thousand 42-gallon barrels 2 2 
se uefied petroleum I ROEIERS A E E E E ES Ae E ʒ do.... (1) (1) 
ie dd ne D Me A DLE DA EE do.... 1 (1) 
IMPORTS 
METALS 
Aluminum and alloys, semimanufacture ss 17 17 
Copper and alloys, semimanufacture ss 4 12 
Iron and steel: 
Pig iron and ferroalloyhßsss 2 NA 
Semimanufactures !!õũũ HR x 8 3, 588 4,322 
Oxide Lube d de t E LEE ³ꝛ¹¹Aſſ ⁰ —-yAq - Mf RA t E. 5 8 
Metal including alloys, semimanufacture s 4 1 
Tin and alloys, semimanufactures_______.___.__.-_-_--_---_---------- long tons 1 NA 
II/ iUCjill ꝛð·²¾.s oce ⁰ðꝗypt ⁰⁰ DW RI E Se AE 3 3 
Zine: 
ee ß d ß 2 2 
Metal including alloys, semimanufacture s 14 NA 
Nonferrous metal ores and concentrates n.e.s__.__........-.-----.- value, thousands $1 $2 
NONMETALS 
Abrasives: 
Natural, powder of precious and semiprecious stones value, thousands. . $5 $5 
reen T T ee ss e c cce e cmi 8 
Barite and iht cocos Dudewcsmeube lnc DUE Sdcda dedu: A9 48 
Cement, bvdraulle..i.ocurnome: sue te , y x Erg ir eee EE 2,962 158 
Chalk: d ß. Z. y y Pa e e te 28 51 
Clay products: 
CC eh cui M LE DULL A sells moat 3 
NM ͥ se ic ocd So has eee w E aM RE nels 87 254 
Dh 8 60 
Fertilizer materials: 
Manufactured: 
INIGIO@ONOUS 6 22.526. sat ewe uw ð / ]ðͤ y ʒ E 954 1,242 
Phosphat- ⁵˙²˙Qn TTT ee LLL 228 453 
P ⁰ ¹³ͥ a ee a el ee ee m 8 564 1,342 
i ß d i DP onda tM e eet han es eee EE 1,245 719 
Ammohii-. - c.g ls EE o·--AAdsys ⁰d y KL eh eh 3 5 
CY BU ohne od s ed ee e ME es x 1 1 
LIMBO euer EE cual é dd UR LEUR E 110 111 
BSalbl---. 2 ęñ dd ĩð . x E er LO At 4,732 4,261 
Sand and gràVélz... oe oe oie ] ] ͤ we ðx ³ wan aces 30 14 
Sodium and potassium compounds n.e.s_____________--_-----_------------------- 520 432 
h/ ³ ].f ð]ðxà ꝛ ĩð³ ĩðͤ ĩð mt 8 1 NA 
Tale and related materials 19 20 
Nonmetallic minerals, crude n. ess... 881 305 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural________________________- eee ee 30 NA 
Petroleum refinery products: 
5 ))) ͥ he ¹˙¹ u ES thousand 42-gallon barrels. . 36 16 
K orosino ee roam et a Peay dd 8 do.... 8 1 
Distillate fuel och Seta EA E i PROT d EP ROR aR Ste RP La a oI do- 19 NA 
Residual fuel oil__._...____________________-__________ eee do.... (1) NA 
Lubricants________..___.._..._______________-_-__ eee ee do.... 6 7 
Liquefied petroleum gas do.... 1 (1) 
Other products n. ess do.... 2 9 


NA Not available. 
1 Less than 14 unit. 
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CHAD *’ 


Sun-dried natron (hydrous sodium car- 
bonate) was the only reported mineral 
produced and exported by Chad. The min- 
eral was mined along the shore of Lake 
Chad. Reported uses of natron include 
usage in cattle feeds, medicines, soap, sea- 
soning, tobacco flavoring, and tanning. In 
addition to natron, unspecified quantities 
of salt and construction materials are pro- 
duced for domestic use. Salt was said to 
have been mined in the province of Bor- 
kou-Ennedi-Tibesti and some of it was 


said to have been marketed in Libya and 
Sudan. 


Only a few thousand tons of natron are 
produced annually as shown in table 1. 

Chad’s exports of mineral commodities 
are negligible as shown in table 5. 

Chad is almost entirely dependent on 
imports for its requirements of mineral 
commodities and all of the imports are 


Y Donald E. Eilertsen, physical scientist, Divi- 
sion of Nonmetallic Minerals. 


Table 5.—Chad: Foreign trade in selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 
EXPORTS 
METALS 
Iron and steel SCTAD 52a ae iit uu acu LLLI GA 25 NA 
NONMETALS 
Abrasives, natural. ......... 2. 2L. 2 eee value, thousands $1 NA 
Clay products, nonrefractofrꝶꝶWrê,tT.mtinnneee 60 NA 
Nonmetallic minerals, crude n.e.s___............-.--.--.--_------------+---------- 2,994 NA 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products, lubricant gs 42-gallon barrels. . 85 NA 
IMPORTS 
METALS 
Aluminum and alloys semimanufactures__.........._..-....-_--.---------------- 155 142 
Copper and alloys semimanufactures.__._....._.....--..-...-...---------------- 10 "M 
Iron and steel: 
Pig iron % ot teu a 
Semimanufacturre sss 3,734 5, 568 
Lead and alloys semimanufacture sss are 
Tin and alloys semimanufacture s long tons 2 EE 
Nonferrous metal ores and concentrates, n.e.s_________._._-----_----------------- 90 SN 
NONMETALS 
Abrasives: 
JJ iced dcum eee ß NI Ee 9 ig 
GrinGStONnGs 6 eine EE E NE ⁵ y 24 e 
/ ðVÜ ³o0¹. ea ͥ⁰ ⁰yt 12, 703 18,751 
Clay ode 
fraáactory < o och nue nA Re eR Ee Li E el t teu ñ ß s 
INONPGITECUOLY o c desc Qu Le Us See rM D 187 116 
1 ² ·QI·uUATAnn. we te i DM oa ⁰mt ax 
Fertilizer materials: 
Manufactured: 
Ni oi ELLA A A e eL ete 23 16 
PhosphatiQ: se ie ce he ³o0 ch cea nln ad ELE Meera Nae cue 16 es 
PotaessQ: c. lm ³ ß⁰ yy ee hg re a a P ĩðâ Sea, eB ia, pte Nel 449 875 
PTY 8 uos BN het ete Lu wine 88 2 s 
Lime, ordinary and hydraulic___..._____________._._.____--_-_-_--------------- 176 Er 
Bsr 0 RU TODO ³ ddſ y ⁰ͥ⁰ꝶm h NUMOS 8 3,178 3, 946 
aa ⁰y -K hie t mymts x sl A ME 3 Sa 
Sodium and potassium compounds n. e. sss 369 a 
Stone, dimen inn, boum 6 i 
Tale and related materials ⁵ P 1 e 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural___________________________________---- eee 6 b 
Petroleum refinery products: 

1 ³ſ¼˙ 1ni½ hv . TE thousand 42-gallon barrels. . 179 198 
KeroSIDe — hoc. a y d v PY Ret 88 116 148 
Distillate fuel ollnnnnnnnnnlnd scs cs cessas c2222c do.... 154 136 
B petroleum ſfß0ſfſſſ i do 8 is 
Lubricantü uuo ⁵xꝑ õ f Ke E aed do 12 14 
Residual fuel oil... d 0 ⁴ do 28 T 
Other products n.e.s______________________._--______-__------_------ do.... 20 35 


NA Not available. 
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small. Iron and steel semimanufactures, ce- 
ment, and salt have been the only com- 
modities which exceed 1,000 tons per year. 

Chad has numerous mineral deposits 
which need to be studied to determine 
their commercial usefulness. Kaolins, gold, 
rare-earth minerals, and uranium occur in 
the province of Guera; diatomites in 
Kanem; gold in Quaddai, and bauxite and 
iron in the territory nearest the coast. 
Chad also has other natron deposits along 
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the northeastern shore of Lake Chad 
which could be worked. 

A permit issued to explore the Erdis 
area of 58,687 square miles near the bor- 
der of Libya and Sudan for oil and other 
minerals was reassigned to Ste. Indé- 
pendante de Recherches et d’Exploitation 
Pétrolieres (SIREP) in September 1970. 
Continental Oil Co. did some magnetome- 
ter and photogeologic surveys over their 
Lake Chad and Chari leases of land, but 
no exploration drilling was done.18 


CONGO (BRAZZAVILLE) +° 


The value of Congo’s mine production 
in 1971 was 2.08 billion CFA francs, equiv- 
alent to $7.5 million.20 This was nearly 
triple the value of the 1970 production 
and was the first time the value exceeded 
1 billion CFA francs. 

Soviet mining exploration missions con- 
tinued prospecting in the Niari administra- 
tive division for copper, lead, and zinc and 
it was reported that a discovery was made 
of these nonferrous metals at Mt. Mfouati, 
250 kilometers west of Brazzaville. No de- 
tails on estimated reserves were reported, 
but development of the mine is scheduled 
to begin in 1972. The production of non- 
ferrous ores of the Société Miniére de 
M’Passa was halted between March 1969 
and November 1970 to allow the installa- 
tion of a processing plant with a capacity 
of 400 tons of ore per day. The method of 
concentration will be by flotation which is 


more efficient than the gravimetric washing 
used formerly for richer ores. The halt in 
production was reflected in the lower out- 
put of lead and zinc in 1970 and copper 
in 1969 and 1970, but in 1971, production 
of nonferrous ores returned to the same 
level as it was prior to the modernization 
of the processing plant. 


An integrated foundry rolling mill is 
planned in Pointe Noire for the Congolese, 
Central African Republic, and Gabonese 
markets. The plant’s capacity would be 
10,000 tons annually for the foundry and 
20,000 tons for the rolling mill. The raw 


18 Am. Assoc. Petrol. Geol. Bull. Chad. V. 55, 
No. 9, September 1971, pp. 1568-69. 

19 Herbert R. Babitzke, chemist, 
Nonferrous Metals. 

20 Where necessary, values have been converted 
from Communauté Financiére Africaine Francs 
(CFAF) to U.S. dollars at the rate of 
CFAF278= US$1.00. 
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Table 6.—Republic of Congo (Brazzaville): Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 
METALS 
Aluminum and alloys scrassszzzzzz 52 55 
Copper: 
Ore and concentrate. ___._._.__.___.__-______ ee eee eee eee ee eee 579 sees 
õõĩ;Ü¹ ĩ¾ : ¼¼ f:: ¾˙Ü˙w es De athe le ee tease erat 83 19 
Iron and steel: 
e df ten ee rh ae 1,217 1,049 
Semimanufacture ss 148 101 
Zinc ore and concentrates_________________________--_____- ~~ eee eee 5 = 
NONMETALS 
Cement, hydraulic: eee eel eet ee iE 31 E 
Diamond, gem... oho x value, thousands $6,515 52, 905 
Fertilizer materials, crude potas sie „713 137, 534 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum: 
WUC a ee ⅛ Ü 6 ð ß ̃ thousand 42-gallon barrels. . 238 128 
Refinery products: 
GGilfleeeeeeeeee eddy ed ILE fer do 3 3 
Kerosine and jet fue l““ll „„ do 18 24 
üble os Se es oe lanes ci ana ween Blas do (1) (1) 


1 Less than 14 unit. 
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Table 7.—Republic of Congo (Brazzaville): Imports of mineral commodities 


(Metric tons unless otherwise specified) 
Commodity 


METALS 


Metal and alloys, all forms___________-______---_-_--_-_--- „ 
Copper: 

Matte, speiss and similar materials 

Metal and alloys unwrought and semimanufactures___.............----._----- 
Iron and steel: 

Pig iron ferroalloys and crude steeꝶeõᷣlũlll Lc LLL LLL LLL c2 l 22... 

Semimanufactures. .......... 2 2L LLL LL LL LLL LL LLL LLL „„ 
Lead: 

NN s o onec ree eA s LU IL EL IL LL é 

Metal and alloys, all formnmnunununuͥwwꝛ Ew mc LLL 22222222... 
Silver, unworked and partly worked..................-......... value, thousands 
Tin metal and alloys, all forms. ..............-- eee long tons 
Titanium Oxide... oco Ecco menie e ecce ⁰ k;-= 
Zinc: 

p d d — 

Metal and alloys, all ford 
Other, alkali, alkaline earth and rare-earth metals 


Boron materials: 

Boric oxide and acid... .... 2222222222222 L LLL LLL LLL LLL eee eee ee 
Cement, ! PI duisi E rtr idee ic 
6 ̃ dõↄ q /h «ꝛðwmw;.... yd ⁰yßßddddͥſ ⁰ʒ ⁰⁰ 
Clays and products: 

a ß e ß Ut RR E 

Products: 

e e,, ß)! e e Le uS 

Refractory.-.——————— ta ⁰ uu d race y y y E LAE 
Diatomaceous earth „„ 
Fertilizer materials: 

Natural, crude, potassiOcOO60c2ckckʒakhkꝛOMOOOQ‚çᷓQuot „„ 

Manufactured: 

/ o—irůln f ³ Q ³ð -A wr uid E 
CCC ⁵ð²dL.. ³ Adddddddddſ ec s cL omui mi e 


C ONCE ⅛˙ es ee ee Be hm-=- yd P 


Magnesite: /// ˙rͥò¹] ͤ ͤ-r ⁊· ͤ— MA mr v.:. mtr 8 
Pigments, mineral: 
nen ß! x ß Late tee Me ee 
Iron oxides manufactureeeteedgddda „ 


Sodium and potassium hydroxides and peroxide s „ 
Stone, sand and gravel: 
e ß e e SL te es 


Petroleum refinery products: 
1 ————— à thousand 42-gallon barrels. . 


Total os aa a ͥ %6»%⁰ 6¹¹ ³ ˙ ⁰ MS LL A do- 
Crude chemicals from distillation of coal, oil or B JJjJfFCdCÿöͤͥͤ¹ĩ?é . AOT 


materials would come from recovery of 
scrap iron and from imports. 

Potassium chloride production by the 
Compagnie des Potasses du Congo began 
in May 1969 in a plant with an annual ca- 
pacity of 840,000 tons potassium chloride. 
Ihe volume of extracted crude salt in- 


430,151 tons in 1971. 


creased from 206, 267 tons 


1969 1970 
us 40 
72 78 
9 9 
85 59 
154 EM 
16,199 18,440 
20 10 
21 11 
$4 2 
E 2 
28 18 
2 8 
6 4 
15 m 
10 46 
26 12 
1,760 1,7834 
49 114 
41 299 
949 291 
179 11 
40 19 
24 6 
4,188 2b 
8 20 
8,958 1,285 
56 ae 

14 

1,992 2,154 
763 461 
92 SE 
8 6 
e 8 
2,116 2,518 
151 706 
20 54 
15 Gs 
59 A 
49 66 
11 24 
76 33 
45 50 
28 15 
19 12 
267 86 
51 35 
12 11 
377 159 
8 M 
in 1970 to 


Oil production from the Pointe Indienne 
deposit of the Société Elf des Pétroles 
d'Afrique Equatoriale (Elf-SPAFE) has de- 
clined steadily from 1962 to 1971 because 
of the depletion of the field. Elf-Congo 
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and Azienda Generale Petroli Italiani 
(AGIP) have encountered high-pressure 
gas on  AGIP's  3,500-square-kilometer 
offshore concession 20 kilometers from 
Pointe Noire. Elf-Congo’s new Emeraude 
offshore field went into production in De- 
cember at an initial rate of nearly 4 mil- 
lion barrels per year and is expected to 
exceed 10 million barrels per year by 1974. 
The Emeraude deposit was estimated at 
750 million barrels of crude oil which rep- 
resents a small part of the aggregate re- 
serves. 
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The Government has decided to build 
an oil refinery at Pointe Noire. The new 
refinery will be built under a contract 
signed in the final days of 1971 between 
the People's Republic of the Congo and 
the Belgian-owned Sibetra Corp. The plant 
will cover an area of 300,000 square meters 
and will employ 150 to 200 specialists. 
When completed the refinery will be able 
to process a million tons of crude oil per 
year, and its output will cover all domestic 
fuel requirements with a large surplus for 
export. 


DAHOMEY ?! 


The mineral industry of Dahomey con- 
tributed little to the value of the economy 
of the country as represented by the gross 
national product (GNP) estimated at $233 
million in 1971. Activity in the minerals 
sector consisted mainly of exploration for 
crude oil in offshore waters and the pro- 
duction for local consumption of salt, 
stone, and sand and gravel. Cement was 
manufactured from imported clinker in a 
plant constructed near Cotonou in 1970. 
The Government of Dahomey and the 
United Nations Special Fund conducted 
geological and mineral surveys in the 
northern section of the country. A survey 
of underground waters being conducted by 
an agency of the United Nations was com- 
pleted in 1971. The Government also was 
conducting preliminary studies to deter- 
mine whether the construction of a petro- 
leum refinery in Dahomey was economi- 
cally feasible. A new investment code was 
enacted by the Government, which guaran- 
teed to all private enterprises certain ex- 
emptions, equitable compensation in case 
of expropriation, nondiscriminatory treat- 
ment of foreign and domestic capital, and 
repatriation of profits. The Government 
with the help of the United Nations De- 
velopment Program (UNDP) was draft- 
ing a new mining code. The new code was 
expected to be issued by yearend. 


Reportedly the Perma gold mine in the 
Natitingou region was being studied for 
possible exploitation because of newly dis- 
covered alluvial deposits containing 0.354 
ounce per 35 cubic feet of sediments and 
quartz veins embedded in green rock con- 
taining up to 0.643 ounce per 35 cubic feet 
of quartz.?? An iron ore deposit located in 
the northern border region was estimated 


to contain 250 million tons of ore with an 
iron content of 50 percent. The deposit is 
not economically exploitable because of its 
long distance from an ocean port. The 
Atomic Energy Commission of France was 
prospecting in the northeastern section of 
Dahomey for uranium deposits. Reportedly 
results were not encouraging. 


Société des Ciments du Dahomey (SCD), 
located at Cotonou, produced 86,588 tons 
of cement during 10 months of 1971. 
About 2,601 tons were exported and the 
remaining quantity was consumed in Da- 
homey. The Onigbolo cement plant proj- 
ect, which was begun in 1970, was contin- 
ued in 1971, under the Government's 
2-year interim development plan (1971-72). 
This project consists of constructing a 
plant with an initial production capacity 
of 300,000 tons per year of cement to pro- 
vide for domestic consumption of 100,000 
tons and allow for exports to neighboring 
countries. Raw material for cement manu- 
facture would be obtained from the two 
limestone deposits located at Onigbolo and 
Masse, in the Pobe region. Proven reserves 
of these deposits total 37 million tons of 
limestone with a calcium carbonate (CaCO3) 
content of from 75 to 95 percent. The rail- 
road from Cotonou would have to be ex- 
tended from Pobe to Onigbolo, a distance 
of 14 miles. In order to export 200,000 tons 
of cement to Nigeria, this railroad would 
have to be extended another 5 miles from 
Onigbolo to link up with the Nigerian 
Railway. 

Another project under study was the es- 


21 Henry E. Stipp, physical scientist, Division of 
Ferrous Metals. 

22 Industries et Travaux D'Outremer. Dahomey. 
No. 219, February 1972, pp. 109-115. 
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tablishment of a marble factory to be sup- 
plied by a 5-million-ton deposit of gray 
and white marble located at Dadja. The 
production of marble blocks and tiles will 
be mainly for export. In July the corner- 
stone was laid for a factory capable of pro- 
ducing 20,000 tons of bricks per year and 
326 tons of dishes per year. The factory 
will employ 200 persons. A ceramics plant 
with a capacity of 3,746 tons of mosaic 
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and enameled tiles per year also will be 
constructed. This plant will employ 132 
persons. Both units of the complex were 
expected to be operating in 1972. Cost of 
the ceramic complex was about $5 million. 
Reportedly traces of phosphate, gypsum, 
lignite, and diamond have been discovered 
in the central and northern regions and 
were being investigated by Government 
and the UNDP. 


Table 8.—Dahomey: Apparent trade in mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 
EXPORTS 
Diamond, industrial... ...... 222222222222 L LLL Lll eee value, thousands — $1,045 $97 
Iron and steel U DDD) maestus eto au e 906 169 
IMPORTS 
Aluminum and alloys, semimanufactureee s 73 N 
Fh o¹w¹A ( ⁊è - y 28,630 44,398 
Clay products, nonrefractofrv⁊ / 7 623 
Copper and alloys, semimanufactures.__________.____-_-___------_----.----------- 2 22 
Fertilizer materials manufactured: 
OLET y T TE ³UẽU NODE SEE PLE 4,652 8,418 
TON — 2 x ion n ia KE ELE ð sean 1,444 NA 
Iron and steel semimanufacturee s 9, 590 9,844 
Petroleum refinery products: 
GABON ooo 8 thousand 42-gallon barrels. . Al 28 
: Kerosine and jet fuel_____._._____-._____--_-_- LL LLL LLL LLL 222 ee do.... 84 89 
Distillate fuel oil’lnn sss do.... 38 85 
A ĩ˙ ſddddſdddddddẽ / x See do 9 6 
J)) ]⁰¾ A ⁵ TEE yd yßdf fd ß y eat grag 932 832 
Sodium compounds n. e.s., caustic sodaa aaa õ4⸗t „„ 369 561 
Other: 
Crude nonmetals, ng ⅛ «rv o x d 887 T 
Nonferrous metals unwrought and semimanufactures value, thousands $21 $10 


NA Not available. 


1 Compiled from trade data of selected trading partner countries. 


Source: Statistical Office of the United Nations, 1969 and 1970 editions of Supplement to the World Trade 
Annual. V. 3 (Africa), published by Walker and Co., New York, 1971 and 1972. 


A concession agreement between Da- 
homey Shell for Research and Develop- 
ment (SHELL-DAHOREX) and the Da- 
homey Government, granting subsoil rights 
on 12,000 square kilometers of land on 
shore and under territorial waters to limits 
of Continental Shelf, was signed on May 
12, 1971. The company planned to spend 
$12.4 million in a 3-year period, starting 


with seismic survey offshore in 1972. Pivi- 
doy International Corp. of Los Angeles 
signed a concession agreement with the 
Government in October. The agreement 
covered 23.9 percent of Union Oil Co.'s 
original concession and called for study, 
exploration, and possible production of pe- 
troleum or gas. 


EQUATORIAL GUINEA AND FERNANDO PO? 


Mineral industry activity in Equatorial 
Guinea and Fernando Po consisted mainly 
of the exploration for crude petroleum in 
offshore territorial waters. Small quantities 
of stone, and sand and gravel probably 
were produced for local use. 

In June the Government approved the 
total renunciation of concessions, mainly in 


the Fernando Po area, held by Spanish 
Gulf Oil Co. and its partners, - Rio Tinto 
Mines Co. and the Bank of Bilbao. Conti- 
nental Oil Co. of Equatorial Guinea 
(CONOCO), acting on behalf of its part- 


233 Henry E. Stipp, physical scientist, Division 
of Ferrous Metals. 
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ners, Spanish Gulf Oil Co. and Compañia 
Española de Petroleos S.A. (CEPSA), also 
renounced rights to its concession area 
offshore and onshore Rio Muni. CONOCO 
apparently decided to withdraw from the 
area because of a border dispute between 
Equatorial Guinea and Gabon that inter- 
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fered with the company's drilling obliga- 
tions. 

In July, Chevron Oil Co. stopped drill- 
ing and plugged its well offshore Fernando 
Po. The company planned to conduct 
geophysical exploration offshore Rio Muni 
to locate a site for driling the next hole. 


ETHIOPIA ? 


The mineral industry of Ethiopia con- 
tinued to be of minor importance to the 
economy of the country as represented by 
the gross national product estimated at 
$2,034 million 25 in 1971 (current prices). 
However, present plans to develop copper 
deposits near Debarwa and Adi Nefas 
could contribute significant amounts to 
government revenue, increase employment, 
and provide increased foreign exchange re- 
serves. 


The Ethiopian Government was consid- 
ering a United Nations Development Pro- 
gram (UNDP) proposal to strengthen the 
country's geological survey activities by pro- 
viding specialists for exploration of min- 
eral resources. According to the Ethiopian 
Ministry of Mines, interesting anomalies 
were obtained from the aeromagnetic sur- 
vey conducted in an area south of Asmara 
by United Kingdom Government teams. 
Nippon Mining Co. of Japan and the 
Ethiopian Government agreed to an 
amendment of Nippon's concession agree- 
ment that would increase the company's 
prospecting and mining area near Asmara 
from 1,081 square miles to about 3,474 
square miles. 

The UNDP completed a preliminary 
survey that revealed three areas where po- 
tential sources of geothermal power occur. 
These areas are in the Tendaho depression 
northeast of Addis Ababa, the Danakil de- 
pression, northeastern Ethiopia, and the 
Rift Valley lakes district, southern Ethio- 
pia. Shallow drilling and cost-benefit stud- 
ies were planned by the UNDP. United 
States Agency for International Develop- 
ment (USAID) and other foreign govern- 
ment agencies furnished specialists for var- 
ious mineral surveys in 1971. Although a 
new investment code was under review by 
the Ministry of Commerce, Industry and 
Tourism, it was not known when the code 
would be forwarded for consideration by 
the Ethiopian Parliament. 

Production of mineral commodities in 


1971 consisted mainly of petroleum refin- 
ery products, cement, gold, salt, and plati- 
num as shown in table 1. Statistics on 
trade are shown in tables 9 and 10. 


Nippon Mining Co. of Japan conducted 
geophysical and drilling surveys of several 
sites in its concession area near Asmara, 
northern Ethiopia.26 The company located 
a deposit of copper, lead, and zinc ore at 
Adi Nefas, 7 miles north of Asmara that 
was estimated to be from 1.5 million to 2.4 
million tons of ore containing an average 
3 to 4 percent copper and smaller quanti- 
ties of lead and zinc. Another deposit of 
copper, lead, and zinc ore was located at 
Debarwa, 25 miles south-southwest of As- 
mara. An incomplete drilling program in- 


' dicated three ore veins estimated to con- 


tain about 1 million tons of ore averaging 
5 percent copper content. Probable reserves 
at the two locations were estimated at 3 
million tons of ore averaging between 4 
and 5 percent copper. The company 
planned to construct a concentrating plant 
at Debarwa capable of producing 8,000 
tons per month of copper concentrates 
containing about 14 percent copper. Much 
smaller quantities of lead and zinc concen- 
trates also will be produced. The copper 
contains about 0.32 troy ounce of gold per 
ton and the lead and zinc contains traces 
of silver and cadmium. 


Reportedly, an Italian prospector has lo- 
cated deposits of asbestos, mica, and phos- 
phates in Harar Province, southeastern 
Ethiopia.27 Reserves of asbestos were esti- 
mated at 1 million tons, mica reserves at 
100,000 tons, and phosphate reserves at 
about 1.5 million tons. The asbestos was 


24 Henry E. Stipp, physical scientist, Division of 
Ferrous Metals. 

25 Where necessary, values have been converted 
at the rate of Ethiopian$] = US$0.44. 

æ U.S. Embassy, Addis Ababa. State Depart- 
ment Airgram A-10, Apr. 13, 1972, p. 5, encl. 3. 

27 Marchés Tropicaux et Mediterranéens 
(Paris). Ore Deposits in East Now Being 
Exploited. Jan. 21, 1972, p. 225. 
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being mined by 100 workers, and plans 
were made to mine the mica and phos- 
phates. Other minerals such as nickel, co- 
balt, bauxite, and limestone also were said 
to occur in the area. 

International interest in the potash re- 
serves of the Danakil Depression, Eritrea 
Province, has been limited, owing to a 
world oversupply and low prices for pot- 
ash. However, an economic reevaluation of 
the deposits, based upon the possibility of 
developing new markets in Pakistan, India, 
and Ceylon, was in progress with assistance 
from foreign sources. 
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Geophysical exploration work was car- 
ried out for Ethiopian Oil Corp. (EOC) 
in rts concession area in the Red Sea op- 
posite Massawa. Reportedly EOC entered 
into a cooperative arrangement with Signal 
Oil and Gas Co., Sun Oil Co., Union Oil 
Corp., and Equitex Petroleum Co. EOC 
planned to drill an exploratory well dur- 
ing 1973. 

Tenneco Ethiopia Inc. was preparing 
drilling sites at its concession area in 
southern Bale Province. The company 
planned to start drilling operations in the 
first quarter of 1972. 


Table 9.—Ethiopia: Exports of mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 
METALS 


Aluminum, metal, unwrought and semimanufactures. . 


Copper, metal, including alloys: 


Unsre 8 


Iron and steel: 
Me E 


Stone and sand: 


1 enhion stone, crude and work ec 
Bub nud E 
Sulfur, crude Bm eh ca eet Nr y C ERO: 


MINERAL FUELS AND RELATED MATERIALS 


Asphalt and bitumen, natural.....................- 


NA Not available. 


1969 1970 2 
3 ee ere 27 NA 
3% TENIS 93 180 
FCC 39 
. ea eee eee 238 NA 
tea aie T N 10 NA 
CCͤͥͤ0¾ T E 5s 157 
ORAE doch Rn d C ME 122 : 92 
... eee eee 22,621 NA 
ul eel eeu 8 30 NA 
E icis 178,901 NA 
PROPER 502 NA 
OSUA E S R 8 10 NA 
) 8 36 NA 
ace a one et 2 NA 
eee eee eee ake 1,284 NA 


1 Reexports not included because only value data are available. 
2 Source: Statistical Office of the United Nations. Supplement to the World Trade Annual. V. 8 (Africa), 


Walker and Company, New York, 1972, pp. 243-245. 
3 Incomplete figure. 


Table 10.—Ethiopia: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 1 
METALS 
Aluminum: 
Oxide and hydroxidedgd̃llldʒdd eee eee eee 8 NA 
Metal including alloys, all form 641 239 
Arsenic oxides and aciiii gag NA 
Copper including alloys, all forms... ......... mn wn A 84 278 
Iron and steel: 
Metal: 
Scrap and waste 678 NA 
Pig iron including cast iron oe 127 
Steel, primary form „„ 5, 730 7,679 
Semimanufacture sss 83,094 20,445 
Lead including alloys, all form „„ 2 103 
! Gh ¹³AòUqʃddaAAAſ 15 NA 
NM / ³ðVAſ ³ A ³é AA ĩð—A K end 76-pound flasks.. 3 NA 
Nickel including alloys, all form 15 
Platinum-group metals including alloys, all form troy ounces. . "M NA 
Silver including alloys. s do 198 NA 
Tin including alloys, all form long tons 80 NA 
Zine including alloys, all form „ 380 566 
ther: 
Oxides, hydroxides and peroxides of metals, n. es 51 NA 
Base metals including alloys, all forms, n. e.. - NA 


See footnotes at end of table. 
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Table 10.—Ethiopia: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 1 
NONMETALS 
Abrasives, natural, n.e.s.: 
Dust and powder of precious and semiprecious stones (2) NA 
Grinding and polishing wheels and stones 121 NA 
/ Leto rre c Ibid aaa ues ommÄm. ĩð2w³ Ro dm 95 NA 
Barite and wither ite 915 NA 
Borates, crude natural epe NA 
émet: e ee . A e E 804 NA 
CHok eo IMPER Er NECEM 184 NA 
Clays and products: 
eee, i p ñ DU LS E 276 NA 
Products: 
Refractory (including nonclay bricks) )) 639 307 
fföĩÜ˙¹Böp hl e d se ee v re eles 1,278 218 
Cryolite and ehieollile....7— kr eee ees 16 NA 
Diamond, industriaaaalnnnnnnnnnnnnnnnnnnsns 2l l22- thousand carats.. 240 NA 
Fertilizer materials: 
F ͥ Bae ou nud i Si ͤAA ·¹·- AAA. te aes pe (2 NA 
Manufactured: 
ee, ß e ED LL Lud ed 558 NA 
Phosphat orsus m...... ALPE tape E iU LE 1,129 1,940 
POUBSHIQ A. n yt EL ft x Meere E E 320 NA 
///öÄ u ³¹¹¹¹ A e ⁰¹·-uͥͥa...... Ser eA Em ð 8 6,198 3,204 
F tt cn a Bd Ge v yk NA 
Graphite, natural... ðA-.Aß y :ö h⸗hr 8 (2) NA 
Eime Ss eh a ea tg NN pet 7. x 32 NA 
Mica, crude and worked including splittings and waste 36 NA 
Pigments, mineral: 
Natural, Crud@ 3255 os a Sk ee tle ue eee ae 188 NA 
N os Se hee lk ð ⁰⁰çdꝙdꝗe ⁰dyd ⁰yʒt ee eae 12 NA 
Precious and semiprecious stones, except diamond kilograms.. 42, 500 NA 
Sodium and potassium compounds, n.e.s.: 
Caustic sodßW aas ²ðↄ §2? ——Ü :] 1,760 8,445 
Caustic potash......___......_....----.---.--- ee eee eee eee mace 3 NA 


Stone, sand and gravel: 
Dimension stone: 


Crude and partly worked_________._._..-_---_-_- „„ „„ 68 NA 
WV Or eS et ee a ADI iEn D aa 8 NA 
Gravel and crushed stoe nnn eee eee eee 15 NA 
anes, natural, all f es Be a ete el pine Mates aes (?) NA 
‘Elemental: 
Other than colloidal- -22200000M M 57 62 7 
Collolddls- ↄ .. ˙ — — n...... 8 567 
;;] ³ ꝙÿ⁰. U... dd ß lee ate es 174 NA 
Other nonmetals, n. e. s.: 
Crude: 
Meerschaum, amdõe 2 22222222 LLL „„ 89 NA 
Strontianite, mineral substances, n.e.s___._..__._.______-_----_-------------- 231 NA 
Slag and ⁵ð ſ/¶ſꝗſſſſ ³VV/V/////ſ/ä ⁵¼m d te Le Maden 750 NA 
Oxides and hydroxides of magnesium, strontium, and barium. --------------------- 30 NA 
Building materials of asphalt, asbestos and fiber cement and unfired nonmetals, n. e.s 971 NA 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural____.__-___._.__-..-_..-_--.-__--------------------- 58 NA 
Curbon.blàck. —. almeno aei p necu ⁰mĩ0 eed LI EE 1 NA 
Coal, coke and briqu et? „„ „„ 9, 897 NA 
Petroleum: 
1 ceste ue a ise LA Ad thousand 42-gallon barrels. . 8,570 4,265 
Refinery products: 
Gasoline, aviation do 133 69 
Gasoline, moto ee do 15 30 
Ear N ) ³ù V 8 88 7 168 
%% ⁵]ðV ] ð ⁵ ⁵ ⁰AT0ꝗ½bw HUI DROP ISIN, do 19 20 
Distillate 111111ͤùõĩÜ¹⅛˙ Q ⁰ntm p LS MUI LIAE do 179 175 
Residual fuel coll... meae do (2) ae 
Lubricants (including grease) ___....._._.______--_____----_-__-_------- do 30 25 
Mineral jelly and wa do- 25 
Other: 
While BDIFU as : ꝛ . e ꝛ mↄꝛↄꝛꝛ ĩͤ 3 CE do (2) 18 
Nonlubricating oils, n.e.s___....-.-_-_-_-_-_-_----_----------- do 4 
Liquefied petroleum G))))ͤõĩõĩõĩtd ⁵ ĩ˙ð⁰ ³ mt ee do- (2) 
Bituminous mixtures and petroleum bitumen do 4 
I /0/0h0h0c /// ³ð2A ĩðZ OL re ca E do 416 505 
Mineral tar and other coal-, petroleum, or gas-derived crude chemicals 44 NA 


r Revised. NA Not available. 
1 Source: Statistical Office of the United Nations. Supplement to the World Trade Annual. V. 3, (Africa), 
Walker and Company, New York 1972, pp. 260-264. 
2 Less than 14 unit. 
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THE FRENCH TERRITORY OF THE AFARS AND ISSAS ?* 


Mineral industry activity in the French 
Territory of the Afars and Issas was con- 
fined chiefly to foreign trade in mineral 
commodities as shown in table 11. Exports 
of mineral commodities were mainly met- 
als and semimanufactures valued at $16.4 
million, petroleum lubricants valued at 
$1.3 million, and cement and building ma- 


terials valued at $174,284. In 1970 imports 
of mineral products consisted mainly of 
metals and semimanufactures valued at 
$155.1 million,29 petroleum and petroleum 
products valued at $82.4 million, and ce- 
ment and building materials valued at 
$46.4 million.30 


Table 11.—French Territory of the Afars and Issas: 
Apparent imports of mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 
METALS 


Aluminum and alloys, semimanufactures 
Iron and steel semimanufactures 


Cement, hydraulic MMMM 
Fertilizer materials manufactured, phosphatie 


MINERAL FUELS AND RELATED MATERIALS 


Petroleum refinery products, lubricants.............. 


1969 1970 
JJ tat ( tee 101 28 
cle rca tases ae M E 4,691 1,161 
5 value, thousands 32 328 
aM LL Le Eu 5,662 1,144 
phus P EE ⁵ĩ se 450 m 
thousand 42-gallon barrels. . 8 6 


1 Compiled from trade statistics for selected trading partner countries, in the absence of official French Terri- 


tory of the Afars and Issas trade returns. 


Source: Statistical Office of the United Nations, 1969 and 1970 editions of the Supplement to the World 
Trade Annual. V. 3 (Africa), published by Walker and Co., New York, 1971 and 1972. 


GAMBIA ** 


The mineral industry of Gambia con- 
sisted mainly of exploration for petroleum, 
for mineral deposits, and of trade in min- 
eral commodities. Small quantities of stone 
and sand and gravel probably were pro- 
duced for use in local construction. 

Feasibility studies were conducted by the 
United Nations Development Program 
on a kaolin deposit in the Upper River 
area and on a deposit of ilmenite near the 
coast in Western Division. Tests on the ka- 
olin indicate that it could be used in re- 
fractory products. The ilmenite, which has 
not been mined in recent years, has a fa- 
vorable chemical composition and is in a 
good location for economic exploitation. 
At yearend, the British Petroleum Corp. 
relinquished its offshore petroleum explo- 
ration concession. Later the concession was 


awarded to Aracca Petroleum Corp. of the 
United States. The Government planned to 
award as many as four onshore and 
offshore oil exploration concession areas. 


Foreign trade in mineral commodities 
consisted chiefly of imports of cement and 
iron and steel semimanufactures as shown 
in table 12. Some areas had occasional 
shortages of cement. Substantial increases 
in import duty collected on petroleum 
products were noted. 


2 Henry E. Stipp, physical scientist, Division of 
Ferrous Metals. 

22 Where necessary, values have been converted 
from Djibouti Francs (DF) to U.S. dollars at the 
rate of DFI —US$0.466. : 

30 Marchés Tropicaux et Mediterranéens (Paris). 
9 5 Foreign Trade Figures. Nov. 27, 1971, p. 
3698. 

31 Henry E. Stipp, physical scientist, Division of 
Ferrous Metals. 


Table 12.—Gambia: Apparent imports of selected mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 


Cement, hydraulic 
Fertilizers, manufactured... ................ 35353 
Iron and steel semimanufacture ss 


Petroleum refinery products: 
Lubricants 


1969 1970 
Lo NR a 5,581 2,183 
OCA estes ate atic etal St 1,560 497 
MARCAR OESTE DR 8 320 1,643 
thousand 42-gallon barrels. . 2 8 
%%% 8 do- 7 NA 


NA Not available. 


1 Compiled from trade returns of 24 trading partner countries given in Statistical Office of the United Nations 
1969 and 1970 editions to the Supplement to the World Trade Annual. V. 3 (Africa), published by Walker and 


Co., New York, 1971 and 1972. 
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GUINEA °? 


The principal mineral activities in 
Guinea in 1971 centered on the production 
of bauxite and alumina and the planning 
and development of new bauxite mining 
ventures. Guinea produced about 4 percent 
of the world’s bauxite in 1971. Bauxite re- 
serves in Guinea have been estimated as 
high as 4 billion tons, or over 25 percent 
of the world’s reserves. 

Bauxite was produced by Compagnie In- 
ternational pour la Production de 
l’Alumine (FRIA) at Kimbo and by 
Harvey Aluminum, Inc, on Tamara Is- 
land. FRIA, an international consortium in 
which Olin Mathieson Chemical Corp. is 
the largest shareholder, converted bauxite 
to alumina at its Kimbo alumina plant, 
the only alumina facility in Guinea. 
Harvey shipped bauxite to its alumina 
plant on St. Croix, the Virgin Islands. 

Guinea Bauxite Co. (CBG) continued 
construction of mining facilities and infra- 
structure for the huge Boké bauxite project. 
CBG is owned by the Government of 
Guinea (49 percent) and Halco Mining, 
Inc. (51 percent), a consortium consisting 


of Alcan Aluminium Ltd., Aluminum Co. 
of America, Harvey, and three European 
aluminum producers. The first bauxite ex- 
ports from Boké were scheduled for Janu- 
ary 1973. The International Bank for Re- 
construction and Development approved an 
additional loan of $9 million to CBG to 
expand production capacity to 9 million 
tons per year, double the capacity origi- 
nally planned. 

In February, Swiss Aluminium Co. (Alu- 
suisse) and the Government of Guinea 
signed an agreement to become equal part- 
ners in the development of the bauxite de- 
posits near Tougué and created Société 
Mixte Guinée-Alusuisse (SOMIGA) for 
this purpose. The agreement includes pro- 
visions for construction of ore drying facil- 
ities, a town, a rail spur, and port facili- 
ties. Alusuisse reportedly agreed to provide 
$2 million for initial prospecting and 
infrastructure feasibility studies, which 
were to be completed in 2 years. High- 
grade bauxite was believed to occur in the 


32 Horace F. Kurtz, industry economist, Division 


of Nonferrous Metals. 


Table 13.—Guinea: Apparent foreign trade in selected mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 
EXPORTS 
METALS 
Aluminum: 
Bauri fh . M f ea ae et, 150,449 159, 798 
Oxide and hydroxide... ...... Loca usn ecco zoctoDencócucuseasteteucd eqs 866,693 420 , 776 
Copper metal and alloys, scrap_..._........--_-.------ cL L2 L2 22 eee ee 33 
Iron and steel: 
Ore and concentrate________________-__-_.---.-.---------------------------- za 2,622 
Sra. c ]]]! ñr ß) beta a ee 1,425 M 
NONMETALS 
InamoBld-s-d ß ehe ue UE ee eae ee value, thousands $195 $39 
IMPORTS 
METALS 
Aluminum and alloys, semimanufacture sss 1,049 940 
Copper and alloys, semimanufacture s value, thousands. . 
Iron and steel semimanufacture ss „„ 7,018 45,265 
NONMETALS 
Cement, Bidraulleesssssskkdd —:ͤ—lvᷣ 9, 875 15, 085 
arene Bee iL een A ER 1,556 6,061 


Fertilizer materials, manufacturedʒldʒd 
LIN. o aol a ar itn ae le 


MINERAL FUELS AND RELATED MATERIALS 


Petroleum refinery products: 


FFF 8 178 513 
JJ2Jͤ 8 do 14 
J ͤ K ee eee do 15 24 


NA Not available. 


1 Compiled from trade statistics for selected trading partner countries, in the absence of official Guinean 


trade returns. 


Source: Official trade returns of the U.S.S.R. for 1969 and 1970, and Statistical Office of the United Nations, 
1969 and 1970 editions of Supplement to the World Trade Annual. V. 3 (Africa), published by Walker and Co., 


New York, 1971 and 1972. 
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Tougué area, and estimates of reserves of 2 
billion tons have been reported. Produc- 


tion of as much as 8 million tons per year 


was contemplated. 

Another agreement, signed in April, pro- 
vided for prospecting and exploiting the 
bauxite near Dabola in central Guinea. 
For this joint venture, the Government 
(51 percent) and the Yugoslavian firm, 
Energoproject (49 percent), formed the 
company, Société des Bauxites de Dabola 
(SBD). Feasibility studies for the project 
will include consideration of a 300,000- 
ton-per-year alumina plant. 

The Government was reported to have 
signed an agreement late in 1970 with the 


IVORY 


Mineral production in the Ivory Coast 
expanded significantly in 1971 as the result 
of successful development work by the dia- 
mond producers and growing domestic de- 
mand. Output of diamond, cement, and 
petroleum refinery products, the country's 
three principal mineral commodities, each 
exceeded their 1970 levels by sizable mar- 
gins. 

Although the mineral industry has never 
been an important sector of the Ivory 
Coast economy, it is expected to become 
. one of the principal growth areas. Encour- 
agement of export industries is a major 
thrust of the country's new development 
plan. The investigation of the iron ore de- 
posits near Man and exploration for petro- 
leum in the coastal area offer a potential 
for major economic expansion. 

Government Policies and Programs.— 
The Government unveiled a new develop- 
ment plan covering the period 1971-75. 
The plan envisages no significant changes 
from the policies of financial conservatism 
and encouragement of foreign investment 
that have been responsible for the rapid 
economic growth achieved in the previous 
decade. A major emphasis of the plan is 
on the development of export industries 
such as mining, the leading prospects for 
which are the iron deposits under investi- 
gation near Man and the offshore explora- 
tion for petroleum. 
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U.S.S.R. for the development of bauxite 
deposits in the Kindia region. 

Plans for developing the iron ore depos- 
its in the Nimba Mountains near the 
southernmost border of Guinea remained 
incomplete pending completion of feasibil- 
ity studies and a decision on how to trans- 
port the ore to the coast for shipment 
abroad. Under consideration were plans to 
ship the ore by rail to Buchanan, Liberia, 
or to Conakry, Guinea, which would re- 
quire greater investment in railroad con- 
struction. The Government was also inves- 
tigating the feasibility of exploiting iron 
ore deposits at Mount Simandou, about 60 
miles north of the Nimba Mountains. 


COAST °° 


PRODUCTION 


Output of the country's mines, quarries, 
and mills increased considerably in 1971. 
Production of diamond, cement, and petro- 
leum refinery products each recorded siza- 
ble gains. The only significant decrease oc- 
curred in manganese, resulting from the 
closure of the one operating mine in 
March 1970. 


Value of mineral production rose about 
35 percent to a total in excess of $28 mil- 
lion. This figure is considerably larger 
than the totals reported here a year ago 
because the earlier figures omitted cement, 
which is one of the largest classes of min- 
eral products. A comparable total for 1970 
would be in excess of $20 million. The 
term “in excess of" is used to indicate the 
unreported production of sand and gravel, 
and stone. 

Diamond production jumped 53 percent 
to 326,370 carats from 212,808 carats in 
1970, reflecting the development programs 
of the two private diamond operators. 
Value of diamond output was up 4l per- 
cent, an indication that the proportion of 
industrial diamonds was higher in 1971. 

A high level of construction activity 
boosted cement production 25 percent to 


33 David G. Willard, Division of 


Nonmetallic Minerals. 


economist, 
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an estimated 500,000 tons from 400,000 
tons the year before. Output of the petro- 
leum refinery also surpassed the 1970 level 
due to higher production rates for fuel oil. 
No manganese was produced in 1971, 
and the remaining stocks were exported. 


Statistics on mineral production for the 
years 1969-71 are included in table 1. 


TRADE 


The mineral industry contributed slightly 
less to the nation's foreign trade balance 
in 1970, according to the latest sta- 
tistics which are available. Exported min- 
eral commodities declined in value for the 
second successive year, while the value of 
mineral-related imports rose significantly. 
It appears possible that exports of dia- 
mond are undervalued, thereby inflating 
somewhat the unfavorable balance of min- 
eral commodity trade. Balances of total 
commodity trade and mineral commodity 
trade are shown in the following tabula- 
tion in million dollars: 


1968 1969 1970 
Total commodity trade: 
xports.........-- 378 426 469 
Imports 280 311 388 
Balance 98 115 81 
Mineral eommodity 
rade: 
Exports r 14.0 710.5 9.7 
Imports 46.0 43.1 53.9 
Balance...........- r 32.0 7 —232.6 —44.2 
r Revised. 


A reduction in exports of petroleum re- 
finery products was mainly responsible for 
the lower value of mineral exports, a re- 
flection of the country's growing domestic 
demand for the output of its refinery. 

Cement exports decreased for the same 
reason. Shipments of diamond were lower 
in both quantity and value in 1970 than 
in 1969, despite an increase in production. 
Although manganese production had ter- 
minated, more ore was exported in 1970 
due to the sale of accumulated stocks. 

A wide variety of minerals and related 
products were imported. Crude and semi- 
manufactured metals and crude petroleum 
together accounted for more than half of 
the total value of imports. Purchases of 
primary and  semimanufactured metals 
were responsible for the majority of the 
nearly $11 million import gain; other 
classes showing sizable increases were pe- 
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troleum refinery products and manufac- 
tured fertilizers. 


Improvement in the mineral trade bal- 
ance is likely in 1971 as a result of the 
growth in diamond production. The addi- 
tional $2 million of diamond output can 
be expected to provide an equivalent boost 
to the country's mineral exports. 

Statistics on exports and imports of min- 
erals and related commodities in 1969 and 
1970 are given in tables 14 and 15. 


COMMODITY REVIEW 


Iron Ore.—Exploration work on the Mt. 
Klahoyo iron ore deposit near Man was 
completed by Pickands Mather & Co. in 
1971, but no announcement was made of 
the results or of a definite schedule for 
construction of the project. A potential ex- 
cess of world iron ore capacity may have 
hindered efforts to line up customers and 
financing.34 Construction of the mine and 
other facilities, including transportation to 
the ocean, will take 4 years after a go- 
ahead decision is made. 

Two Japanese firms—Mitsubishi Shoji 
Kaisha, Ltd. and Sumitomo Shoji Kaisha, 
Ltd.—agreed to join Pickands Mather in 
the project. The two firms will share in 
the exploration and investment costs and 
will probably be customers for the ore. 
Participation by additional companies will 
be needed before the project can get under 
way.35 

An iron ore deposit at Monagaga, on the 
coast near the new port of San Pedro, was 
being studied by the Government’s Bureau 
de Recherches Géologiques et Minières 
(BRGM). If the deposit proves feasible, 
the ore will be processed into a sponge for 
use by local steel works.36e 


Petroleum.—Preliminary investigations 
were carried out by Esso, operator of the 
consortium which also includes Shell and 
Enterprise de Recherches et d’Activitiés 
Pétroli¢res (ERAP) in the coastal lagoon 
region near the Ghana border and 
offshore. A drilling program was scheduled 
to begin in 1972.37 


3$ American Metal Market. UN Report Predicts 
Difficulties for Iron Ore Producers. V. 78, No. 
161, Aug. 20, 1971, p. 1. 

35 American Metal Market. Japanese Firms Join 
Ore Pellet Project. V. 78, No. 96, May 19, 1971, 


No. 1, 
State 


. 4. 
3€ Mining Heu Panorama. V. 126, 
January 1972, 
37 U.S. End Abidjan, Ivory Coast. 
Department Airgram A-3, Jan. 15. 1971, p. 7. 
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Table 14.—Ivory Coast: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 
METALS 
Aluminum metal including alloys, all form 2 2.222 2222 LL L2 Lll ~~~. 589 539 
Antimony metal including alloys, all form kilograms. - 252 xz 
9 
)GGGGſ50⁵5bñ y d ] f ĩðVv!. 1,129 1,587 
Metal including alloys, unwrought and semimanufactures 8 1 
Iron and steel metal: 
JJJ%%%%0%%%%ͤ ) cL ]ðꝛ³ ð ͤ f y k ĩ y y E r 5,007 11,229 
Pig iron, ferroalloys, and similar materials r8 8 
Semimanufactures. |... L2 LLL LLL ee ee eee eee eee 631 889 
Lead: 
J7%Gõͤõĩ1i⁵.6ü ͥͥͥͥͥͥ ˙] ö³ã d a en ee eae a a ORE RR ORE 7 (1) 
Metal including alloys, all form 144 245 
Manganese ore and concentrate 53,910 14,283 
Nickel metal, including alloys, all form x 
Tn metal including alloys, all form long tons 50 (2) 
inc: 
LO) aT l EE EEE E AEE A E athe ee ³;·Ü˙⁴˙¹ A ²˙ůʃuw 2 1 
Metal including alloys, all form 5 9 
Other: 
Ore and concentrate, n.e.8____.___-__-__--____-____.-.---_--- ee. kilograms. . 250 582 
. JJJJCGCCͥͥĩõĩ§%ö“ũ̃⁰ ⁵ðiſdſ ³ðVAſdſ⁵³² V ewe te ( eee 8 12 
NONMETALS 
Cement, —À )))jõõõõĩĩèé0⁰ ⁵«˙“¹ð ñ é ĩð Een ta PR Ae EET 24,781 22, 748 
Iii ⁵ðꝛ²ꝛ⁊' : m d 88 am 
Clays and products (including all refractory brick): 
Crude, r wee ee pus Lu et e 10 2 
Products: 
Refractory (including nonclay bricks) ..................-...-...........- 12 25 
Nonne J eee ete uals 75 42 
Diamond: 
Gem, not set or strunnggg LLL LL l2 cce eee eee carats.. 178, 670 5, 660 
% c ³⁰¹A ͥ ⁰ mD 7²mpmr ðꝙgdme mfm E LM See do 314, 960 209, 545 
JCCCö;Ä˙ ̃ —. ⁊ k ↄↄ¼ d ⁊ . wh a oe eee St 
Fertilizer materials: 
PUdB 5 c uo cons ae cuc ee ] ] é ͤ M ĩð K E oe r 28 21 
Manufactured: 
NICFOPGHOUS. 22-2 /ĩ ³ðV[tduãv ðö eu iL LE 26 47 
B 7 ³ðſſ ov ĩð2—“. ²⁰ʒ ETE NE 25 200 
e e , d Seon ee ee 200 43 
Other and IIXed:o cele e . DL ME 11 7 
l ⁵o . y y y ⁰y gs Da eae 1 1 
Gypsum and plasters... clu h k r 48 20 
Me 5. xdi uet Ei a DM a RA ML y 95 102 
Pigments, mineral, natural, eruadddgdʒ d 8 8 
/J)/!Ü˙i¹tw ³˙ààà y A rt y y 8 kilograms. . 21 es 
)) ³ĩðV—³A. rae es ng het Nast ae Oe ee mn; 88 672 236 
Sodium and potassium compounds, n. e. r 386 258 
Stone, sand and gravel: 
Dimension stone, crude and partly worked___________-_-__-------_--.-------- 119 8 
Gravel, crushed rock and dolom ite 2 4 
JJ td p 8 (1) 
Sulfur: 
Elemental, all form kilograms.. 1,050 218 
Sulfuric acid aa a a a a dd 8 r 12 10 
Tale and steatite. ---- -22-2000 LLL LLL LLL LL aaa anana 1 5 
Other crude nonmetals, n. e. r] 3 
MINERAL FUELS AND RELATED MATERIALS 
ent ee cce ad e aes eed E Da kilograms. . 2x 28 
)))ööCõõͤͥͥ ⁵ ]ðè-öKAuduſͥão ⁵ↄ³ÄàyVàdJàdd0dddꝓdddddddd/ſ́ſ⅛ddddddddd yy ß M ue E" 2 
Coke and semicoke. ........ 2l LLL LL LLL LL LL css 7% RERO CN 16 6 
Petroleum refinery products: 
Gasoliné- o oroowelcolodweeuur enu med thousand 42-gallon barrels. . 208 256 
KeroslhO.. ß . aS ae ae d DE SE do.... 124 134 
Distillate fuel oil. __.____._______________________ ⁰ „ do 161 179 
Residual fuel oil do 990 47 
Liquefied petroleum gas do 9 14 
( ³ĩ mA. ³ðͤſſſſͥͤ ͥ⁰ ⁰ð⁰ãyp; y . E Ene lead Ld do r2 1 
PPP ͥ ca a ⁰00¼²⁵—T½ʃ́kt ˙r- BS Pa ee See fuig O CH, do 10 25 
//ööĩõ 0 ⁰¹ ⅛ o ĩ ⁰¹ Ai AE E do.... 71,499 656 
r Revised. 


1 Less than 14 unit. 
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Table 15.—Ivory Coast: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


METALS 

Aluminum: 

Oxide and hydroxide... ........ 2.2 2222222 LLL LLL LLL L2 LLL 2222222222222 

Metal including alloys, all form U 2.222.222 22222222 l2 222222 2l.- 
Antimony metal including alloys, all forms 
Chromium oxide and hydroxideedʒ‚dͥ „„ 
Cobalt metal including alloys, all forma 22.2.2... 2-.- kilograms. . 
Copper: 

Ore and concentralgcſ eee do.... 

Metal including alloys, all form 
Gold metal, unworked or partly worked troy ounces.. 
Iron and steel: 


Soap ose heel S a ee EE Rs d 8 
Pig "iron, ferroalloys, and similar materials 
Steel, primary for7m ed 
Semimanufacturesʒsꝛsssszꝛ LLL LLL LL LLL LLL LLL LLL LLL eee 


Lead: 
Ore and concentrate 


Metal including alloys, all forms... ...: 222-22 „„ 
Nickel metal including alloys, all form 
aa? pel metals and silver: 

Metals including alloys: 
Platinum Group ²˙¹Ü.9mQ.t.. ²˙ coteseet ĩͤ mec troy ounces. . 
SIIVEE ae dd ML EY RR d 
Thorium and uraniummmnmnmnmnmnmm „„ kilograms - . 
Tin metal including alloys, all form long tons 
Titanium: 

Ore and concentrate... 2l sn ocandnLaohudencwewdotz medo. eee eees 

%%/%Ü ³·o¹¹ ³⁰Ü¹wů¹A1qꝶ⁵ ⅛ nN ͥ⁰⁰ ⁰ h0rkd ⁰ꝙyddñ Mec ß y Oe Pee ME 
Zinc: 

Metal including alloys, all forms 
Other: 

Ores and concentrates: 

Of molybdenum and tin kilograms. . 
Of base metals, n.e.8.... 222222222 2c LLL cllc 22222222222 22222222222. 

Ash and residue containing nonferrous metals 

Oxides, hydroxides and peroxides of metals, n.e.s______-__-_-_.----_.---------- 

Waste and sweepings of precious metals „„ 

Sands, metal bearing 


NONMETALS 

Abrasives, natural, n.e.s.: 

Pumice, emery, natural eorundum, te 

Grinding and polishing wheels and stones 
STO OG i , e , ß RA DE 
Barite and wiche ee eo ded sn uc eed 
Boron materials: 

Crude natural borates 

Oxide and acid 


Clays and products (including all refractory brick): 
Crude n.e.s.: 


Products: 
Refractory (including nonclay brickhohss 
INOnrelractOry M z eed ⁰ ee a ae es 
Diamond: 


Manufactured: 
i, be i , e ee are 
Phosphatic. OM TOP SCREEN y A 8 


Graphite, deren) PERPE CRURA STERNE x kilograms. . 
Gypsum and DISSUBER — uode ⁰·Dͥͥͥͥͥ / MM 


See footnotes at end of table. 


1969 


(1) 


39 
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1970 
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Table 15.—Ivory Coast: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 
NONMETALS —Continued 
11111öͥͤÜ....ſ0fſß0ͥõͤĩõĩẽ ⁰ N Ce RSEN EROR OCCHI RES ERNEUT 2,957 8,667 
MapneBlló- eo cuu ⁊ð- f ͤk ne ee eee 8 4 
/ a ³ ⁰··¾ͥ ⁰ A d 5 (1) 
Pigments, mineral: 
Naturals Crude: ccs sexa du e . de 75 70 
Iron oxides, p e y LL weds pu ds 34 51 
Precious and semiprecious stones, except diamond kilograms. . 128 82 
)))h!Cõͤĩõĩõĩ5¾ ...... 8 18, 596 24, 950 
Sodium and potassium compounds, n. e. „„ 3,498 4,441 
Stone, sand and gravel: | 
Dimension sione: 
PUG Gs eec cid ⁵?i ð ˙ ]] ] . cue 283 591 
z pp ß a ea E ena eae 160 808 
Dolomite, chiefly refractory grad n 8,881 6,446 
Gravel and crushed rockckkkkk4 i Ma 2,152 1,748 
CGG I ECR SDR E MA MED x 8 81 65 
Sulfur: 
Elemental: 
Other than colloidal. ““.... 9 4,928 
S ⁰ AM E Ed 1 8 
Sulfur: dioxide: oue ð]ðVY ³ dd a secu ALLE EM e E ol oe 4 
l s rr med Lu gg hc Ns A i ira led le 8 199 363 
Tale and related materials 490 687 
Other nonmetals, n. e. s.: 
Crude: 
Meerschaum, amber, jet. |... 2 2 „„ 250 tx 
ODO RED REUNIR MGE PEDE ea act PNE CO MUERE 808 1,548 
Fluorine, iodine and chlorine_............._--..------.---.------------------ 55 58 
Metalloids; 16.8202 v eet i edid i ee ðV; a ete 1 6 
Metallurgical residues not containing metals „ 16 - 
MINERAL FUELS AND RELATED MATERIALS 
; ↄðQ/ſ/ſ// ³owü-. = k- im ELLE 78 50 
Coal and rie ceci cL EE 85 85 
Coke and ll ³˙ iJAAAAAAA Ren medu eS quu vius ee eee eee esses mes 205 255 
, . . , suse cui LE ewe te 21 28 
Petroleum: 
f dd ea eL. thousand 42-gallon barrels. . 6,250 5,905 
Refinery products: 
(880llliBe «6.002 ie. fst Gd ³˙¹w.· ·˙¹ x eS do r 45 150 
%%% acs, i pes rs a oe ek he ners Be oe Ref tl. do.... 14 34 
Distillate fuel Ol o.oo Sc coe ees iow SEES e cow auod MS do.... r 107 288 
Residual fuel oil..... 2222222222222 2222 LL eee ee do.... 9 
Lubriéshis..- xx. . . eee EE mie do.... 87 97 
Liquefied petroleum gas do 83 1 
Ill ³¹ðÜo—õͤ⁰o·¹ c Re ⁰·k;- do 49 50 
%%%... « ð ß ß do r 10 10 
J%ͤ·ĩÄ³ ͥͥͥ ³¹Ü⁰ f ꝛo· .. os hele do r 348 
Crude chemicals from coal, oil and gas distill ation 840 1,109 
r Revised. 
! Less than 14 unit. 


2 Believe to include some industrial diamond. 


Announcement was made of plans for a 
further expansion of the Société Ivorienne 
de Raffinage refinery at Abidjan. Capacity 
of the refinery is to be doubled from 
20,000 to 40,000 barrels per day. Construc- 
tion is scheduled to begin in 1972 and to 
be completed in 1973.38 

Other Minerals.—Exploration programs 
of the Government agencies associated with 
mining—BRGM and Société pour le Dével- 
oppement Minier de la Cóte d'Ivoire (SO- 
DEMI) —continued in many parts of the 
country in 1971. BRGM conducted basic 


geological studies and searches for mag- 
netic and geochemical anomalies in addi- 
tion to development work on the pre- 
viously mentioned iron ore deposit at 
Monagaga. A United Nations project team 
began a program of deep drilling to inves- 
tigate deposits of copper and molybdenum 
discovered by SODEMI at Mameli, near 
Bouake. Other investigations uncovered ad- 
ditional diamond reserves and studied de- 
posits of clay and ornamental stone.39 


38 Oil and Gas Journal. International Briefs. V. 
70, No. 18, March 27, 1972, p. 46 
3? Work cited in footnote 36. 
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LESOTHO *? 


Diamond production in Lesotho was 
considerably lower in 1971 because of the 
removal of native diggers from certain dia- 
mond pipes to make way for the large- 
scale exploration programs being con- 
ducted by several major mining companies 
and because of restrictions on the numbers 
of diggers allowed to work at other pipes. 
Since diamond is ‘the country’s only min- 
eral export, the balance of mineral trade 
was significantly worsened. 


The first results obtained from the dia- 
mond exploration programs were less than 
encouraging. One exploration permit was 
terminated and another was extended to 
give the company time for additional in- 
vestigations before making its final deci- 
sion. A third exploration program was just 
getting under way. The United Nations 
Development Program’s survey of dia- 
mond resources also began during the year, 
and several new kimberlite areas were dis- 
covered. 


An agreement in principle was reached 
with a Canadian oil company to search for 
petroleum in Lesotho. An application was 
also made to mine a small coal deposit. 


PRODUCTION AND TRADE 


Output of diamond, Lesotho’s only min- 
eral product, tumbled by 59 percent in 1971, 
to 6,815 carats from 16,539 carats in 1970. 
Value of production was down to $284,000 
in 1971 from $913,000 in 1970, a decrease 
of 69 percent. Gems comprised 15 percent 
of the 1971 output as against 21 percent in 
1970. 


The sharp decline in production 
stemmed from restrictions placed on the 
activities of native diamond diggers. Re- 
sentment among the diggers, who had 
been forced to move from Letseng-la-Terai 
to Kao, flared into violence in 1970. Conse- 
quently, when the same diggers were re- 
moved from Kao to Limpane and Ligho- 
bong in 1971, the Government set limits 
on the numbers allowed in the new fields, 
causing a drastic reduction in operators 
and output. 


Crushed stone, precast concrete, and ce- 
ment bricks were also produced but the 
quantities were not reported. Small num- 
bers of amethyst and agate gem stones 
were obtained by native diggers and sold 


to jewelry dealers in the Republic of 
South Africa. 

Lesotho's balance of mineral trade wors- 
ened considerably in 1970, the last year for 
which data are available, as a result of the 
drop in diamond production which oc- 
curred in that year. Diamond constitutes 
the country's sole mineral export, and the 
entire production is sold abroad. Imports 
of mineral commodities consist mainly of 
refined petroleum products, the demand 
for which has maintained a persistent up- 
trend. The values of total trade and min- 
eral trade in 1968 through 1970 were as 
follows in thousand dollars: 


1968 1969 1970 
Total commodity 
trade: 
Exports......... 4,732 5,697 5,202 
Imports 33,518 33,470 32, 026 
Balance — 28,781 —27,773 —26, 824 
Mineral commodity 
trade: 
Exports 527 1,643 913 
Imports 2,157 2,431 2, 506 
Balance —1, 630 —788 —1, 593 


Source: Standard Bank. Annual Economie Re- 
ven Botswana, Lesotho, Swaziland. November 1971, 
p. 


COMMODITY REVIEW 


Nonmetals.—Diamond.—Rio ‘Tinto Zinc 
Corp. completed its 3-year exploration pro- 
gram at the Letseng-la-Terai diamond pipe 
in 1971, but no announcement was made of 
the results. The company requested and 
received an extension of its exploration per- 
mit to March 31, 1972. Reportedly, the de- 
posit was somewhat disappointing, and ad- 
ditional investigation was required before 
the decision to open or abandon the mine 
could be made.41 


A permit for exploration of the Kao dia- 
mond pipe during the period 1971-74 was 
granted to the Maluti Diamond Corp. 
Maluti was a joint venture of Newmont 
Mining Corp. and Lonrho, Ltd. but the 
Lonrho interest was subsequently sold to 
Newmont. The Lesotho National Develop- 
ment Corp. retained the option to pur- 
chase up to 30 percent of the shares. Na- 
tive diggers at Kao were moved to the 
nearby Limpane and Liqhobong pipes; 


40 David G. Willard, Division of 


Nonmetallic Minerals. 
41 Mining Journal. The Industry in Action. V. 
278, No. 7117, Jan. 14, 1972, p. 30. 


economist, 
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and the exploration program was under 
way at yearend. The Kao pipe had been 
prospected about 10 years earlier by De 
Beers Diamond Corp., which declared it to 
be uneconomic.42 

Lonrho, Ltd., terminated its exploration 
of the Mothae diamond pipe after a 2-year 
sampling program gave unfavorable results. 

Work was begun on the Diamond Ex- 
ploration Project, a 4-year attempt by the 
United Nations Development Program to 
discover new diamond pipes in northern 
Lesotho and to provide an accurate survey 
of known pipes. Several aerial surveys were 
carried out using various photographic 
methods under the direction of North 
American Rockwell Corp. and a number 
of new kimberlite areas were identified. 

A diamond cutting and polishing plant, 
named Lesotho Diamond Works (Pty) 
Ltd., was established in Maseru in 1971. 
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Jointly owned by Mr. J. Gubits of Israel 
and Lesotho National Development Corp., 
the plant employs 22 people and exported 
636 carats of sawn or polished diamonds . 
during 1971.43 

Mineral Fuels.—Coal.—An application to 
mine the coal deposit at Qhalesi Hill was 
made by Bataung Coal Mining Co. The 
deposit, which is only 6 inches thick, has 
been known for many years but considered 
uneconomic. Qhalesi Hill is located near the 
town of Mohale’s Hoek in southwestern 
Lesotho.44 

Petroleum.—An agreement in principal 
has been reached with Ponder Oils, Ltd., 
of Winnipeg, Canada, to conduct a petro- 
leum prospecting program in Lesotho over 
a 3-year period beginning late in 1971. 
The program is expected to include geo- 
logical and geophysical investigations along 
with drilling of promising structures.45 


MALAGASY REPUBLIC +° 


Mining activity in the Malagasy Repub- 
lic moved ahead; but more slowly in 1971 
than in the preceding years. Production 
gains were relatively small because of mar- 
keting problems encountered by certain of 
the island's products. Exploration contin- 
ued unabated but no significant successes 
were achieved during the year. Finally, a 
change of government added an element of 
uncertainty to the picture. 

Higher output levels of some gem, semi- 
precious, and ornamental stones, salt, and 
graphite were the main sources of a 2-per- 
cent increase in the value of mineral pro- 
duction. An offsetting deficit was caused by 
a sharp drop in the production of mica. 
The country’s balance of mineral trade 
benefited from additional chromite ship- 
ments in 1970, but a slight decline ap- 
peared likely in 1971 due to smaller pro- 
duction of several export commodities. 

Investigation of the bauxite deposits 
near Manantenina continued, but prospects 
for their development were dimmed 
slightly by the weakening world aluminum 
market. Offshore petroleum exploration ac- 
tivities were in full swing on all sides of 
the island, although these efforts remained 
so far unsuccessful. Several other of the 
countrys numerous mineral deposits—in- 
cluding those of nickel, iron, and diamond 
ere also under study during the year. 

A revolution occurred early in 1972, ac- 


companied by an upswing in nationalistic 
feeling. Initial actions of the new govern- 
ment indicated a desire for increased local 
control of industry coupled with a recogni- 
tion of the country's continuing need for 
economic development and for investment 
capital. The long-run effects of the politi- 
cal change remained to be seen. 


PRODUCTION 


Mineral production figures for the Mala- 
gasy Republic in 1971 showed a mixture of 
increases and decreases, with the increases 
predominating. Three of the country's five 
most important mineral commodities—ce- 
ment, graphite, and salt—recorded output 
gains. The other two, petroleum refinery 
products and mica showed declines in vol- 
ume. 


A smaller quantity of gem, semiprecious, 
and ornamental stones was produced, but 
total value was higher because of greater 


42 Engineering and Mining Journal. Exploration 
Roundup. V. 172, No. 11, November 1971, p. 
230 


43 Lesotho Department of Mines and Geology. 
Annual Report, 1971, pp. 4, 10-14. 

Lesotho National Development Corp. Annual 
Report, 1971, p. 8. f 

* Standard Bank. Annual Economic Review, 
Botswana, Lesotho, Swaziland. November 1971, p. 
l 


45 U.S. Embassy, Maseru, Lesotho. State Depart- 
ment Telegram 161316, September 1971, 1 p. 

4 David G. Willard, economist, Division of 
Nonmetallic Minerals. 
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output of the more valuable types of orna- 
mental quartz. 


Recorded mineral production of the 


Malagasy Republic rose only 2 percent in 


estimated value in 1971, from $9.7 million 
to $10.1 million, much below the 515- 
percent average gain of the previous 2- 
year period. Higher values of gem, semi- 
precious, and ornamental stones, salt, and 
graphite contributed most of the increase. 
The entire production of sand and gravel, 
and stone in the country is unrecorded. 

Statistics on mineral production in the 
Malagasy Republic during 1969-71 are in- 
cluded in table 1. 


TRADE 


Exports of chromite increased reflecting 
the first full year of operation of the new 
mine and boosted the country's balance of 
mineral trade in 1970, according to the 
most recent, complete statistics available. 
Shipments of chromite concentrate totaled 
130,341 tons worth $3,073,000, up from 
32,980 tons worth $792,000 in 1969. That 
increase alone represented about 25 per- 
cent of the total value of mineral exports 
in the previous year. Other minerals show- 
ing significantly higher exports were 
graphite, up 10 percent in quantity and 20 
percent in value, and gem, semiprecious, 
and ornamental stones which nearly dou- 
bled in volume and increased 7 percent 
in value. The only sizable decline was in 
exports of mica which were down 48 per- 
cent, although their value dropped by only 
25 percent. Values of total commodity 
trade and mineral commodity trade in 
1968 through 1970, were as follows in mil- 
lion dollars: 


1968 1969 1970 
Total commodity trade: 
Exports 116 117 145 
Imports 171 186 171 
Balan ee —55 —69 —26 
Mineral commodity 
trade: 
Exports 7.8 9.3 13.3 
Imports 19.9 NA 29.'7 
Balance..........- —12.6 NA —16.4 


NA Not available. 

Sources: Agency for International Development. 
Malagasy Republic, Summary of Basic Data, rev. 
No. 260, June 1971, p. 8. 

Malagasy Republic. Statistiques du Commerce 
s ELA de Madagascar. V. 2, issues for 1968, 1969, 
and 1970. 


A slight worsening in the balance of 
mineral trade is expected in 1971, stem- 
ming from smaller exports of several lead- 
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ing commodities. Lower preliminary figures 
are shown for the value of mica, graphite, 
and gem stone exports, and these more 
than offset a further increase in the value 
of chromite shipments. 


Exports and imports of minerals and re- 
lated commodities in 1969 and 1970 appear 
in tables 16 and 17. 


COMMODITY REVIEW 


Metals.—Bauxite.—Compagnie de Pro- 
duits Chimiques et Péchiney continued its 
investigation of bauxite deposits near Man- 
antenina which are estimated to contain 70 
million tons of ore with an average grade 
of 45 percent alumina. Kaiser Engineers 
is associated with Péchiney in the project. 
An exploration company named Ankarabe 
was formed in October 1971 by agreement 
between Péchiney and the Malagasy Gov- 
ernment. Still to be resolved were ques- 
tions regarding the degree of processing to 
be done prior to exporting and the con- 
struction of transportation and port 
facilities. Furthermore, the project’s feasi- 
bility remained in doubt on account of the 
investment cost involved and the weakness 
of the world aluminum market. 


The Malagasy Government had pre- 
viously discussed, with both Kaiser and 
Japanese interests, proposals for hydroelec- 
tric power developments which could sup- 
port further processing of the bauxite. 
However, no new developments of this 
type were reported during the year. 


Exploration of two other bauxite depos- 
its by the Société Aluminum was termi- 
nated, and the permits were relinquished 47 


Chromite.—Production of chromite from 
the new mine at Lake Alaotra remained at 
approximately the 1970 level. Compagnie 
Minière d'Andriaména (COMINA) en- 
countered marketing difficulties abroad and 
was forced to stockpile a sizable portion of 
the 1971 output. As a result, the produc- 
tion target for 1972 has been lowered by 
about 20 percent.*3 


47 U.S. Embassy Tananarive, Malagasy Republic. 
ae Department Airgram A-107, Aug. 11, 1972, 


pp. . 

American Metal Market. Madagascar Bauxite 
Exploration Planned. V. 78, No. 200, Oct. 18, 
1971, p. Il. 

Metal Bulletin. Japan Into Malagasy. No. 5595, 
Apr. 30, 1971, p. 19. 

Mining Annual Review. Malagasy. June 1972, 

355 


p. : 
48 Industrial Minerals. Companies and Minerals. 
No. 58, July 1972, p. 38. 
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Table 16.—Malagasy Republic: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 
METALS 

Bauxite and concen trat! kkk „„ 102 ae 
Beryl ore and con centrale ee eee 7 81 
%%% o mcueccexauwxeccus dE EL D Dc EL Oma eid Le 32, 980 130, 341 
Copper metal and alloys: 

Dnwrought and scrap -o ] «]ð? ] ow yy 259 840 

Semimanufacture masses „„ 1 (1) 
Iron and steel: 

c p ———————————— — 8,305 5,047 

S . A D. 994 663 
Lead metal and alloys, all formmwP 7 m „„ 9 15 
Manganese ore and concentrate k „„ 7 D 
Zinc metal and alloys, all forms. - ---------------------------------------------- 10 20 
Other ore and concentratetnnunudgnn «„ „4̃! „ 25 38 

NONMETALS 
Abrasives, natural garnet ers e eee ese (1) 83 
Cement, hydraulic- hh A De E us 5 
Clays and Products icc e coetu eee noe AREE (1) 4 
Graphite. natural ⁵ ... ⁰ ee gu E 18,514 20, 307 
/// i ⁰⁰yd d ydd y ß ß t dL E 18 11 
Mica. all forms on % yd ð ⁰⁰ytd ⁰y y ee al 2,319 1,201 
Precious and semiprecious stones including quartz crystal, except diamond..kilograms.. 76,683 141,495 
h ³oVAqqdddddddddddſk. end e i eM EE: 1,870 ,79 
Stone, sand and gravoeõe““!lũnndnſſ c eee 79 
MINBRAL FUELS AND RELATED MATERIALS 

Coal and coke including briquets. ..... 2. 222222222 22-2 eee eee ee 20 ae 
Petroleum refinery products: 

n ß ben a A E i el thousand 42-gallon barrels. . 292 258 
177 / ͥ ³⁰¹¹ͥͥ ¾ mM ML LA E ce DE 9 117 144 
Distillate fuel Oils. . Sadoc Hexx e te eee do 204 231 
Residual hß́ eh Be ct a ³ĩAA. do 1,026 1,359 
l ] »˙¹Üz˙⅛ſ ee em tc AA do 1) (1) 
0öĩé§—5¹' : ::.: ne ER EIE do- 

Mineral tar and other coal-, petroleum, or gas-derived crude chemicals 5 A 
1 Less than 1$ unit. 
Table 17.—Malagasy Republic: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1969 1970 
METALS 
Aluminum: 
Oxide and hydroxide ß uite ß Euer 1 264 
Metal, and alloys, all forme Lmd me mꝛmꝛ mꝛ ꝛ „w' 795 691 
Chromium, oxide and hydroxiddõeekkdkd „„ „„ 1 1 
Copper metal and alloys, all formoenmdnrmꝛw wrL̃ ̃᷑“rrr „„ 541 162 
Gold metal unworked or partly worked troy ounces... 10, 288 3,472 
Iron and steel: 
Ore enen 22 nue 8 E 
Metal: 
SOE ie ³·ÜmꝛAA coca en e tU LEA A LO E EU Ed E 83 (1) 
Pig iron, ferroalloys, and similar materiale 7 97 
Steel, primary forms_............._....---.-.------------------------- (1) e 
Semimantifactures. ... co os boeken SU Bee eee oe ced. 56,043 51,429 
Lead metal and alloys, all forms._._.___._..-__.._--_-----_.-------------------- 337 379 
Merféufy. 22.205. chia e tunes A SEE ⁰y eS ha 76-pound flasks. . 2 7 
Nickel and alloys, all formmꝛꝛæꝓawꝓ—§ꝛ ] 1) 3 
Silver metal and alloy „„ troy ounces. . 4,147 5,594 
Tin metal and alloys, all form E é ~~ eee long tons 11 16 
Titanium OXI CS locui eris ates d ß m 8 84 61 
Zinc: 
Oxide and hydroxide... 2 so. ose sees be Se 22220202. d eesElR 8 40 44 
Metal and alloys, all forms_______.___-_-_-_____-_---- eee 95 140 
Other metals and alloys, all form „„ 16 30 
NONMETALS 
Abrasives: 
Emery, corundum and other crude naturalkakʒöLd̃w v 21 82 
Grinding wheels and stones 57 41 
Ct. e LLL hdd km em C KD 17 13 
Comet. oos LU ꝙęꝶ vddßdꝙdßfßd ß ⁊ d y IL E 63, 545 72, 680 
Chalk. ecco ᷑ ⁊ : . :. d EUM Drea 59 54 


See footnotes at end of table. 
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Table 17.—Malagasy Republic: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1969 1970 
NONMETALS—Continued 
Clays and producta (including all refractory brick): 
JJJöÄöĩÄ5Ü6 õͤ i a E E E A ð d ð ß 802 1,304 
77%! ³˙wOäÜ stats cha en ests ts lee el a A a ea 1,114 214 
Diamond, all grades. FFF thousand carats. . 25 60 
Diatomaceous earth 5 55 
Fertilizer materials: 
Crude and manufactured: 
CJ ⁰ %ͤÜ—-.ům-.ͥ.. ie ee ee oats 5, 908 4,887 
1/%%%ů oe eee oa hk mtr x assise ens 1,015 5,744 
OLRBHIO occ S oo SO c Ed m ð y ͥ¶⁰ydd yd y 6,791 4,8 
Other including mixed 10,508 15,849 
Ammohld-.- 252.2 ..,. ĩðͤ : ur; x TR AN a ees 36 51 
eie, y ß . uri c d 8,156 5,096 
Cro E TE AREE DE MER METER PREFIERO NER ERES 926 885 
hh neste dg dace usada 72 5 
Mica, crude and workeeſddgddldd eee 10 15 
ents, mineral including iron oxidde ed 229 219 
Salt and brine d 908 978 
Sodium and potassium compounds, caustic sda. 1,125 1,698 
Stone, sand and gravel: 
Dimension stone.___.._._._______________.. ⸗ j eee ee eee 53 zu 
% 2 / ³ꝛ⁰ww ] 60 ⁰•mm. ae as k ⁰hvmxr w ae lee EE 72 37 
Gravel and crushed rock. kd ¶i eee eee ee ee 6 119 
Sand excluding metal bearing 17 75 
Sulfur: 
Elemental, all forms. ... e eee eee 22 17 
Sulfur dioxi a RIEN EN NOS ORNA OO ð ð yd k ß a 3 
UU] §oà1Bͤt ⁰ x coach A 89 102 
feres steatite, soapstone and pyrophyllite__..___.____________-_-_-__----_--------- 84 80 
er: 
Crude nonmetals n.e.s__....___________.____-...__-___-_-_-- i eee r 6,753 7,185 
Oxides and hydroxides of magnesium, strontium, and barium. -___________-_---- 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural_____.._________.-._-__________-__-_-------------- ee 998 
Coal including briquets, all grades 18,643 20,994 
Coke and semicokckk„kaaee +e eee ee 
Petroleum: 
Crude and partly refined________..__._____.______ thousand 42-gallon barrels. . 8,633 4,206 
Refinery products: 
OLIN Aou d d . But Eu T do 125 85 
Kerosine and jet fuel do 6 1 
Distillate fuel oll do 115 14 
Liege h nec e ia eee eM eee do.... 1 9 
pis uefied petroleum gass s do- 1 1 
III o ˙m ]%⅛²]˙An ] ] «WA 0k AE eee ee do 67 55 
ipie Jelly and Wan..2 262255564 2 ee ee d QU 88 do 21 34 
er: 
Petroleum cle. do 8 8 
Bitumen and other residues do 62 1 
ituminous mixtures do- 1 (1) 
ROC C Ar cera ᷑. n ðͤ 8 do 407 208 
Mineral tar and other coal-, petroleum, or gas-derived crude chemicals 358 624 
r Revised. NA Not available. 


1 Less than 14 unit. 
2 Partially reported figure. 


Iron Ore.— Discovery was reported of an 
iron seam at Ambonimahavony, near Ant- 
sirabe and close to the rail line from Tan- 
anarive. The deposit was estimated to con- 
tain 15 million tons of ore with an average 
grade of 50 percent iron. Potential feasibil- 
ity of the project is enhanced by its suit- 
ability for surface mining.and its location 
convenient to rail transportation.49 

Société Aluminum Suisse extended its 
program of drilling at a recently discov- 
ered magnetite deposit.50 

Nickel.—A program of appraisal drilling 


was carried out at the lateritic nickel de- 
posit near Moramanga in 1971. Société le 
Nickel was operator for the combine which 
also included Anglo-American Corp of 
South Africa, Ltd., Ugine-Kuhlman S.A., 
and the Bureau de Recherches Géologiques 
et Minières (BRGM). The deposit was esti- 
mated to contain 120 million metric tons 
of ore grading 1.2 percent nickel. According 
to spokesmen for the combine, the deposit 


49 Mining Journal. The Industry in Action. V. 
218, No. 7118, Jan. 21, 1972, p. 51. 
56 Fourth work cited in footnote 47. 


1034 


must be able to sustain production at a 
30,000-ton-per-year level for mining to be 
economically feasible. A report is expected 
in 1972.51 

Another nickel exploration program 
began in 1971 in a 10,000-square-kilometer 
area in northern Madagascar.52 

Nonmetals.—Gem, Semiprecious, and Or- 
namental Stones.—De Beers Consolidated 
Mines was given permission to prospect for 
diamond in Madagascar in an agreement 
signed with the Malagasy Government. Ge- 
ologists collected 20,000 bags of samples 
which were shipped to the Republic of 
South Africa for analysis. Further investi- 
gations will be conducted at specific sites if 
the analyses are favorable.53 

Production of gem and other valuable 
stones has risen sharply in the last 2 years. 
Their total value has increased fivefold 
from $96,000 in 1969 to $483,000 in 1971. 
Higher output of ornamental quartz—par- 
ticularly the rose, geode, hematoid, and 
smoky varieties—contributed heavily to the 
gain. 

Graphite—Both quantity and value of 
graphite production have exhibited steady 
growth during recent years. Output has 
gone up from 14,890 tons in 1967 to 20,025 
tons in 1971, and its value rose from $1.1 
million to $1.5 million over the same pe- 
riod. Problems in obtaining supplies from 
other world sources of graphite have cre- 
ated a tighter market, particularly for the 
higher grades. 

Mineral Fuels.—Petroleum.—Success again 
eluded the companies searching for petro- 
leum in and around the Malagasy Republic 
in 1971. A total of 14 companies grouped 
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into seven combines were active both on- 
shore and offshore. Drilling was under way 
or completed on eight wells, while seismic 
tests were being conducted at other con- 
cessions. Continued lack of success com- 
pelled some of the groups to reevaluate 
their positions, and a decline in drilling 
activity appears likely in 1972. 

Compagnie des Pétroles Total Madagascar 
(COPETMA), combined with Esso and 
Texas Gulf Sulfur Corp., drilled or com- 
pleted three unsuccessful tests during the 
year. Continental Oil Co. (CONOCO) sunk 
a dry hole on its joint concession with 
Société des Pétroles de Madagascar (SPM) 
and started another well on a concession 
held jointly with Chevron Oil Co. CON- 
OCO also planned to begin seismic testing 
in the Majunga basin permit area which it 
shares with SPM. 

AGIP, in combination with Esso and 
Jack Grynberg and Associates, halted its 
operations in order to reevaluate after put- 
ting down two dry holes. Chevron, oper- 
ating with Frontier Petroleum Co., drilled 
one well which was redirected after hitting 
a small gas pocket. Tenneco Oil Co. and 
Israel National Oil Co. were both engaged 
in seismic testing. Eason Oil Co. relin- 
quished part of its original permit area 
after completing preliminary studies and 
requested and received a 2-year extension 
on the remainder.54 

A further expansion of the country’s oil 
refinery at Tamatave was under way in 
1971 with completion scheduled for May 
1972. Total capacity is to be more than 
doubled, increasing from 14,000 barrels per 
day to 31,500 barrels per day.55 


MALAWI *6 


The mineral industry of Malawi contrib- 
uted minor value to the economy as repre- 
sented by the gross national product of 
$382.8 million 57 in 1971. Agriculture is 
the dominant industry in Malawi and over 
90 percent of the population is engaged in 
agriculture, many at the subsistence level. 

Activity in the minerals industry con- 
sisted mainly of economic studies and re- 
serve evaluation of the Mulanje bauxite 
deposit. Production of mineral commodi- 
ties was confined to quarrying 101,000 tons 
of limestone for use in the manufacture of 
cement. Unrecorded quantities of stone 
and sand and gravel also were produced 
for use in local construction. Foreign trade 


51 Fourth work cited in footnote 47. 

Engineering and Mining Journal. Exploration 
Round-up. V. 173, No. 7, July 1972, p. 25. 

52 Enginering and Mining Journal. Exploration 
Round-Up. V. 172, No. 7, July 1971, p. 144. 

53 Engineering and Mining Journal. Exploration 
Round-Up. V. 172, No. 6, June 1971, p. 278. 

š U.S. Embassy Tananarive, Malagasy Republic. 
State Department Airgram A-63, May 25, 1971, 2 
P 


p. : 

American Association of Petroleum Geologists 
Bulletin. Malagasy Republic. V. 55, No. 9, Sep- 
tember 1971, pp. 1579-1583. 

Eason Oil Co. 1971 Annual Report. President's 
Report, Operations, pp. 7-8. 

55 Oil and Gas Journal. Worldwide Construc- 
tion. V. 70, No. 14, Apr. 3, 1972, p. 85. 

ss Henry E. Stipp, physical scientist, Division of 
Ferrous Metals. 

57 Where necessary, values have been converted 
from Malawi kwacha (MK) to U.S. dollars at the 
rate of MK1—US$1.20. 
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Table 18.—Malawi: 
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Foreign trade in selected mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 
EXPORTS 
METALS 
Iron and steel, pig iron and ferroalloyyn nns 459 Se 
NONMETALS 
f. cer te eA D DL ³ / A Lo nitur 363 oe 
IMPORTS 
METALS 
Aluminum and alloys, semimanufacturee ss 265 á 
Iron and steel semimanufactures. ... 2 s r 6,081 7,775 
Nonferrous metals, n. ess value, thousands $31 $8 
NONMETALS 
Clay products: 
Ill owe i eee ieu Rein ³ðV(s LIN E ees 100 277 
NI ðVſ/ſſſſſdddddſdd ⁰⁰m y ass 221 268 
Fertilizer materials, manufactured: 
ieee ³· d ⁰⁰ D ud die. 4,963 12,790 
Other. 1.68. 22. hase gt ðͤ ð v EL LIS aM Ley 1,289 at 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products, lubricants................ thousand 42-gallon barrels. . 1 1 


r Revised 


1 Compiled from trade statistics for selected trading partner countries, in the absence of official Malawi trade 


returns. 


Source: Statistical Office of the United Nations, 1969 and 1970 editions of the Supplement to the World 
Trade Annual. V. 3 (Africa), published by Walker and Co., New York, 1971 and 1972. 


in mineral commodities consisted mainly of 
imports of iron and steel semimanufac- 
tures, fertilizer materials, and petroleum 
products. 

The Mulanje bauxite deposit was being 
evaluated by a team of specialists from 
London and the Rhodesia Mining and 
Land Co. Ltd. (Lonrho) to determine 
the size and nature of the deposit, the cost 
of electrical power, and the cost of rail 
transport of aluminum from Malawi to a 
port of export. 

Exploratory drilling on Mount Mulanje 
was completed at yearend and many baux- 
ite samples were sent to a laboratory in 
Switzerland for analysis. The results of 
these tests were expected to define the size 
and composition of the deposit. A total of 
$240,000 has been spent on the bauxite sur- 
vey and $120,000 on exploration for other 
minerals, including strontianite in the Ma- 


tope Plain near Bolaka. Present estimates 
indicate reserves of 80 to 90 million tons of 
bauxite sufficient to support an aluminum 
production plant of 125,000-ton-per-year 
capacity. This plant would require an esti- 
mated 235 million watts of electricity, 
which could be obtained from a hydroelec- 
tric facility to be constructed on the Shire 
River, southern Malawi. The cost of trans- 
porting aluminum from the vicinity of 
Mount Mulanje to ports in Mozambique 
will be determined when new rate quota- 
tions are received from railroad authorities. 


Optichem (Malawi) Ltd. was expanding 
its fertilizer plant in order to supply in- 
creasing demand for fertilizers of all 
kinds.58 The cost of expansion was esti- 
mated at $96,000. A complete granulating 
plant was planned for construction at 
Blantyre. 


MALI °° 


The mineral industry of the Republic of 
Mali contributed minor value to the econ- 
omy as represented by the gross national 
product (GNP) estimated at $297 
million 60 in 1971. The National Society 
for Research and Mineral Exploration 
(SONAREM), a Government of Mali 
agency, carried out mineral exploration 


and evaluation studies of deposits in sev- 
eral areas. Bureau de Recherches 
Géologiques et Minières (BRGM) , a French 


58 Standard Bank Review (London). Malawi. 
April 1971, p. 20. m 

5 Henry E. Stipp, physical scientist, Division of 
Ferrous Metals. 

6 Where necessary, values have been converted 
from Malian francs (MF) to U.S. dollars at the 


rate of MF550 —US$1.00. 
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organization, and the Péchiney Co. were 
studying bauxite deposits in western Mali. 
Reserves of 820 million tons of bauxite 
with a 40 percent alumina (Al203) content 
and up to 4 percent silica were reportedly 
available. The United Nations Develop- 
ment Program (UNDP) was helping to 
strengthen the Government Services for 
Ground Water Exploration and Develop- 
ment. At the beginning of 1971, the 
UNDP had spent a total of $853,600 on 
the project, which was scheduled for com- 
pletion at yearend. An important discovery 
of water was made by a UNDP well drill- 
ing team in the arid border area near 
Mauritania. 

The Agency for International Develop- 
ment, a U.S. Government organization, was 
funding an experimental program in Mali 
to determine the possible usefulness of 
data obtained from various space photo- 
graphic missions. The Government pub- 
lished a new mining code, Ordinance No. 
34 CMLN, that covered the exploration, 
exploitation, transportation, and refining 
of mineral and fossil fuel substances other 
than liquid and gas hydrocarbons. Explo- 
ration for radioactive substances conducted 
by a West German team and the Govern- 
ment of Mali continued in the area north 
of Kita. The Liptako-Gourma Authority, a 
political organization set up by Mali, 
Upper Volta, and Niger to develop the 
area between Gao, Ouagadougou, and Nia- 
mey, passed a general resolution establish- 
ing research and development of mineral 
deposits as one of its main priorities. 

Production of mineral commodities was 


Table 19.—Mali: 
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confined to output of marble, limestone, 
salt, gold, and the manufacture of cement. 
Foreign trade in mineral commodities in 
1970 consisted mainly of the import of pe- 
troleum products valued at $4.1 million 
and iron and steel products valued at $2.8 
million.61 There were few exports of min- 
eral commodities. Statistics on production 
and foreign trade in mineral commodities 
are shown in table 19. 

Reportedly, SONAREM was evaluating 
gold deposits discovered as a result of a 
study of indices obtained from a mineral 
prospecting survey. SONAREM also was 
exploring in the Senegal River basin of 
the Kayes-Koulikoro area where about 500 
million tons of iron ore (hematite and 
goethite) were discovered. Manganese de- 
posits in the Ansongo area were scheduled 
for study by SONAREM. Reserves in this 
area have been estimated at 3.5 million 
tons of ore. Pegmatite deposits containing 
spodumene ore, in the Sikasso-Bougouni 
area, were surveyed by geochemical pros- 
pecting. Reserves have been estimated at 
300,000 tons of spodumene, with a 6.7-per- 
cent lithium oxide content. 

Deposits of phosphate rock in the Ti- 
lemsi Valley of eastern Mali have been es- 
timated at 20 million tons containing 28 to 
34 percent phosphorous pentoxide (P205). 

An aerial survey of the Texaco, Inc., 
concession area in northern Mali and west- 
ern Mauritania was conducted by Aero 
Services Corp., Inc., a United States firm. 


$ Government of Mali, General Statistical Serv- 
ice. Statistiques Douaniéres du Commerce Extér- 
ieur. 1970. 


Foreign trade in mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 
EXPORTS 

NONMETALS 

Sall ts soen cee Se meee sioe lig na Eg ee eee eee eee ae c S 590 1,072 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery produetssssssss „„ 4,677 4,774 
IMPORTS 
METALS 

Aluminum and alloys, all forms. ......................... Lll lll lll lll ee eee 103 174 
Copper and alloys, all fee A enne 64 24 
Iron and steel including alloys, metal, semimanufactures___._._.........---.---.-. 5, 677 6,206 
Lead and alloys, all forms. ............... 222.2 LL LL LL „„ 16 T 
Tin and alloys, all form „„ long tons 4 2 
Zinc and alloys, all form „„ 6 62 

NONMETALS 
Cement, hnlee. ee yee ee 22,600 13,318 
Fertilizers manufacturꝶũõ0ꝝ LLL LLL LLL LLL L2 22222222222 222-.-.- : 3,450 
JJ)! X Dee NCC OLDER (m y S 17,510 15,929 
Stone, sand and grave““lllillll LLL LL LL L2 LL L2 LaL 222222222222... | 283 54 

MINERAL FUELS AND RELATED MATERIALS 

Petroleum refinery produetnnns L2 -.L Lll lll Lll Lll ll Ll Lll l222.2.2.2..- 69,645 71,671 
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MAURITANIA °? 


The mineral industry of Mauritania con- 
tributed significantly to the economy of 
the country in 1971. Taxes from produc- 
tion and export of iron ore normally pro- 
vide about one-third of the total Govern- 
ment revenue. Exploration for mineral and 
petroleum deposits continued to expand. 
The Government provided $10 million in 
the second 4-year plan (1970-73) for the 
promotion of mineral exploration and de- 
velopment. A new investment code that of- 
fers very favorable terms for foreign inves- 
tors was approved by the National 
Assembly in January. Mining companies 
are among the enterprises qualifying for tax 
and import duty exemptions. Bureau de 
Recherches Géologiques et Minières 
(BRGM) obtained a permit to explore for 
various metal ores, including copper, in 
the Bou-Zraibie region south of Oum Ka- 
dnar. The French company Kuhlmann was 
studying the possibility of mining ilmenite 
sands, recently discovered in the coastal re- 
gion. 

Reportedly many indications of chromite 
and beryllium were discovered in the Am- 
saga area and the Adrar and Inchiri re- 
gions. Two permits to explore for 
petroleum in a 40,144- and 210,756-square- 
mile area, respectively, in the Lebassier- 
Taoudeni region of southeast and east-cen- 
tral Mauritania were awarded to Agip 
Recherches et Exploitation S.p.A. Other 
mineral exploration projects included a 
survey in a 38,600-square-mile area in 
northeastern Mauritania near Reguibat, 
and a survey for copper and other metal 
ores in the Tasiast region. A mineral ex- 
ploration survey also was planned for the 
Atar and Nodh regions. Shell Mauritania 
Oil Co. was negotiating with the Govern- 
ment for a concession along the coast in 
an area between the 656-foot and 6,562- 
foot depths of water. The Government was 
preparing legislation to extend the coun- 
try’s offshore jurisdiction for oil concession 
purposes. 

Production of iron and copper ore in 
1971 was valued at about $85.3 million.63 
Output of iron ore decreased 7.1 percent 
from that of 1970 because of a reduced de- 
mand in world markets and a 2-month 
plant shutdown. Copper ore production 
did not attain the expected growth rate 
because of production problems at the new 


plant. Unrecorded quantities of salt, gyp- 
sum, sand and gravel, and stone also were 
produced for local use. Statistics on pro- 
duction are shown in table 1. Foreign 
trade in mineral commodities consisted 
mainly of exports of iron ore. Shipments 
in 1970 went principally to France, the 
United Kingdom, Italy, Belgium, and 
West Germany. Imports of mineral com- 
modities into Mauritania were confined 
mainly to iron and steel semimanufactures, 
petroleum products, cement, and fertilizer 
materials. Statistics on foreign trade are 
shown in table 20. 


Société Miniére de Mauritania (SOM- 
IMA) operated its mine near Akjoujt pro- 
ducing 4,515 tons of ore in 1971 compared 
with 120,000 tons in 1970. Serious delays 
were experienced in putting the mine into 
production. The mill and Torco treatment 
plant were shut down several times owing 
to mechanical problems. Reportedly copper 
concentrate production, which was far 
below expectations, totaled 1,500 tons con- 
taining 60 percent copper and was, valued 
at $10 million. SOMIMA planned to in- 
crease production in 1972. 


Société des Mines de Fer de Mauritanie 
(MIFERMA) suffered its first decrease in 
iron ore and concentrate production since 
1963. Output dropped to 8.5 million tons 
compared with 9.1 million toas in 1970. A 
general strike by Mauritanian workers in 
September and October, together with 
slack demand for iron ore in world mar- 
kets was mainly responsible for the de- 
crease in production. MIFERMA was in- 
vestigating deposits of iron ore in the hills 
located within 65 miles of Zouerate. 
Reserves in these hills have been estimated 
roughly at 2 billion tons of ore having an 
average iron content of 37 percent. The 
complexity of the ore will require more 
study and installation of a pilot plant for 
treatment of the oreé64 MIFERMA 
planned to complete the survey by 1975. If 
economic studies of the hill deposits are 
favorable, the company will build a bene- 


€ Henry E. Stipp, physical scientists, Division 
of Ferrous Metals. 

63 Where necessary, values have been converted 
from Communauté Financière Africiane Francs 
(CFAF) to U.S. dollars at the rate of 
CFAF250= US$1.00. 

* Mining Journal Miferma. V. 277, No. 7097, 
Aug. 27, 1971, p. 191. 
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ficiating plant to produce 4.5 million tons 
of high-grade concentrate annually. 65 
Amoco Mauritania Petroleum Co. and 
Planet Oil Co. conducted a seismic survey 
in their concession area located offshore 
from Cape Timiris. Esso Exploration and 
Production Mauritania drilled an offshore 
wildcat well MTO 2 after abandoning well 
MTO 1, also offshore.$6 Texaco Mauri- 


Table 20.— Mauritania: 
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tania Inc. conducted a seismic survey in 
its 57,900-square-mile concession area lo- 
cated in east-central Mauritania, near the 
Mali border. The company has exclusive 
rights to prospect in the area for 5 years 
and must spend $3 million on exploration 
and exploitation. Drilling operations must 
begin by mid-1973. 'Texaco planned to 
open an office in Nouakchott. 


Apparent foreign trade in selected mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 
EXPORTS 
METALS 
Iron and steel: 
Ore and concentrate thousand tons 8,238 8,699 
Roasted iron DVHUB-. ß a ns Boe ee Ser ? 20,689 20,889 
SETA Do e eaea a ³·⁰¹ om ð d M 2,11 ES 
NONMETALS 
Fertilizer materials, crude and phosphatic. `. ------------------------------------ 10,520 - 
Nonmetallic minerals, crude n. e. 270 a 
IMPORTS 
METALS 
Copper and alloys, semimanufacture s 14 20 
Iron and steel semimanufacture sss 5, 974 4, 689 
Tin and alloys, unwrought.------------------------------------------ long tons 1 8 
NONMETALS 
Abrasives, grinds tones „ 
% / ð³o¹ſſſſ ⁵ . ³ / ⁰⁰ mt 88 3, 285 3, 286 
Clay products: 
ractor j 77GGͥrEõõõök;!ßꝛõĩ˙õĩ;à.!n ð ͤ v Oe EA Se eM n 609 171 
Nor ⁵ðiUn½ ð Hd ⁰ydw y dd meia 523 168 
Fertilizer materials, manufactured: 
Nie ð y Add/ddddddſſ/ ED iei èͤ . Cree 2,841 8,240 
A 45.0 nouem ciclo muse ³ĩðA ⁰ ⁰ ⁰⁰ EL E iE M 2,330 
Salt ce so eu dc c ied c LI Le LIE OO ae CE E E eM E 4,800 3,295 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products: 

iI: K I ML ee ee thousand 42-gallon barrels. . 17 21 
KeroslB.-.- ß ß e eat ea E Le E do.... 9 8 
Distillate de ae te eee omite do.... 264 839 
Lubricalts. .—— -——— eheu ³ ² m do.... 20 27 


1 Compiled from trade statistics for selected trading partner countries, in the absence of official Mauritanian 


trade returns. 


2 Reported in Spanish import statistics; no output of roasted pyrite is credited to Mauritania. 
Source: Statistical Office of the United Nations, 1969 and 1970 editions of Supplement to the World Trade 


Annual. V. 3 (Africa), published by Walker and Co., 


New York, 1971 and 1972. 


MAURITIUS $7 


The mineral industry of Mauritius, a 
720-square-mile island in the Indian 
Ocean, about 500 miles east of Malagasy, 
contributed minor value to the economy in 
1971. The Governments of Mauritius and 
France agreed on a plan to construct a pe- 
troleum refinery on the nearby island of 
Réunion and to export petroleum products 
to Mauritius. Fertilizer from a plant on 
Mauritius in turn would be exported to 
Réunion.68 Production of mineral com- 
modities consisted of about 6,000 tons of 


coral, used mainly in the manufacture of 
lime for consumption by the sugar indus- 
try. About 4,000 tons of salt were re- 
covered from sea water solar evaporation 
plants. Unrecorded quantities of stone and 
sand and gravel were produced for road 


65 Skillings’ Mining Review. 3 Project. 
V. 60, No. 30, July 24, 1971, p. 

66 World Petroleum Report. 
1972, p. 73. 

67 Henry E. Stipp, physical scientist, Division ot 
Ferrous Metals. 

68 Barclays International Review (London). 


Mauritius, December 1971, p. 16. 
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and building construction. Foreign trade in 
mineral commodities in 1970 consisted of 
imports of petroleum products valued at 
$5.4 million, nickel imports valued at 
$214,286, and copper imports valued at 
$107,143.69 Fertilizer materials also were 
imported. There were no exports of min- 
eral commodities. 

A steel plant capable of producing 
250,000 tons per year of semimanufactures 
reportedly was scheduled for construction 
on Mauritius.70 The plant will be financed 
by Indian and West German interests. Iron 
ore for the plant will be imported from 
neighboring sources and all products will 
be exported. An estimated 20,000 new per- 
manent jobs will be created by the project. 

Construction of a proposed fertilizer 
plant in the Port Louis harbor area was 
delayed in 1971, pending studies of the 


Table 21.—Mauritius: 
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pollution effect of dust emission from the 
plant.71 At yearend the problem had been 
solved and the plant was scheduled for 
construction in the same area in 1972. The 
plant of Mauritius Chemical and Fertilizer 
Industry Ltd. will be capable of producing 
120,000 tons of fertilizer annually. Domestic 
consumption of 60,000 tons per year and 
consumption of 40,000 tons per year in 
neighboring Réunion Island would leave 
20,000 tons per year available for export. 
Texaco Mauritius, Inc., conducted seismic 
surveys mainly in the Saya de Malha bank 
area. Preliminary results reportedly were 
not encouraging. At yearend the French 
firm Kalor planned to start producing oils 
and lubricants on Mauritius in 1972. 
The products will be consumed in Mauri- 
tius and exported to Réunion, Mala- 
gasy, and the Republic of South Africa.72 


Apparent foreign trade in mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 
EXPORTS 
Copper and alloys, scrap- 2 2325 ß x i th eee ae dL iE 340 337 
Other nonferrous metal, scra dz 48 174 
IMPORTS 

Aluminum metal and alloys, unwrought and semimanufacture s 29 78 
r yd ia 829 
Clay products: 

Narren ⁵³ð em secs A 560 

NCC once. ] 6c ͥ ⁰⁰d mts ec du ose 368 414 
Copper metal and alloys, unwrought and semimanufactures. ...... value, thousands $37 $41 
Fertilizer materials, manufactured: 

NUItFoPenoUB. ß ß d cd eA 1,427 2,955 

qc. j| EH SERRE E TREPIDUS 8,569 8,733 

Mixed... oiu . ae ð d ͤ˖ĩ „ ³ e e eue 25, 776 18,343 
Iron and steel: 

Steel, primary er. s diea du REEL dE eee eas 296 1,607 

SemimanuüfactureB.-.... hodie er pp 4,320 9,635 
Nonferrous metals and alloys, unwrought and semimanufactures, n.e.s. 

value, thousands $25 $29 

Petroleum refinery products: 

III ⁰vꝗſ ˙⁰ mA E e NS C EU thousand 42-gallon barrels. . 9 32 
JõÄĩÜ yd ⁰⁰ydꝗ dd r 8 do- 40 51 
Distillate fuel ,,, do- 32 81 

fIIfIö a ͥ ͥ eS dd DL 8 O.. 1 

Precious and semiprecious stones, except diamond- .-------------- value, thousands.. $83 $118 


1 Compiled from trade statistics of selected trading partner countries. 


Source: Statistical Office of the United Nations, 1969 and 1970 editions of Supplement to the World Trade 
Annual. V. 3 (Africa), published by Walker and Co., New York, 1971 and 1972. 


NIGER * 


The mineral industry of the Republic of 
Niger was highlighted by the start of pro- 
duction in February of uranium concen- 
trates at the processing facility of Société 
des Mines de l'Air (SOMAIR) at Arlit. 
Small quantities of tin, gold, and assorted 
construction materials accounted for the 
remaining mineral commodities produced. 


69 Where necessary, values have been converted 
from Mauritius Rupees (MR) to U.S. dollars at 
the rate of MR5.6-—US$1.00. 

70 Industries et Travaux d'Outremer. Ile Maur- 
ice. No. 218, January 1972, p. 80. 

71 U.S. Embassy, Port Louis. State Department 
Airgram A-128, July 28, 1972, 2 pp. 

72 Barclays International Review 
Mauritius. November 1971, p. 16. 

73 James S. Kennedy, industry economist, Divi- 
sion of Nonferrous Metals. 


(London). 
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Exploration, financed primarily by the 
United Nations Development Fund 


(UNDF) and four U.S. oil companies, con- 
tinued with encouraging results although 
no discoveries of exploitable deposits were 
reported. Total value of mineral produc- 
tion is not available but is apparently of 
minor significance compared with other 
sectors of the economy. Foreign trade con- 
sisted mainly of exports of uranium and 
tin concentrates. Principal imports were 
iron and steel semimanufactures and pe- 
troleum refinery products. 

The small quantity of gold was pro- 
duced by traditional placer methods from 
alluvial deposits in the Sirba Valley. Pro- 
duction of tin by Société Miniére du Niger 
(SMDN) from alluvial deposits near 
Agadés increased 19 percent over that of 
the previous year. Metal content increased 
less than 2 percent, however, due to the 
mining of lower grade ore. Concentrates 
are shipped to Nigeria and Belgium for 
smelting. The total labor force of SMDN 
at yearend was about 446. Production of 
cement from the country’s single plant at 
Malbaza declined 32 percent from the rec- 
ord output of the previous year. Annual 
capacity of the plant is 45,000 tons, and 
employment is estimated at 150. Gypsum is 
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mined to meet the requirements at Mal- 
baza and for export to the Sokoto cement 
plant in Nigeria. 


SOMAIR completed first-stage mill con- 
struction at its Arlit uranium mine early 
in the year, and the facility was inaugu- 
rated in December. Annual capacity of the 
plant is 750 tons UsOg with provisions for 
expansion to 1,500 tons per year by 1974. 
The depressed world uranium market and 
amount of investment required, however, 
may lead to postponement of current ex- 
pansion of plans. Operating costs are high 
due to the remote location of the mine 
and the necessity of transporting all sup- 
plies, including more than 25,000 tons of 
diesel fuel and.chemicals per year, over a 
1,300-mile rail and truck route from Co- 
tonou in Dahomey. Transportation costs 
add about $2 per ton to the cost of Arlit 
uranium delivered in Europe.74 Interests 
in SOMAIR are held by the French Com- 
missariat a L’Energie Atomique (CEA), 
33.5 percent; the Government of Niger, 
16.75 percent; Péchiney-Mokta Mining Co. 
(France), 18.84 percent; Compagnie Fran- 


74 Where necessary, values have been converted 
from Communauté Financière Africaine Francs 
(CFAF) to U:S. dollars at the rate of 
CFAF275= US$1.00. 


Table 22.—Niger: Apparent foreign trade in selected mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 
EXPORTS 
METALS 
Aluminum; d ᷑ͥ œ «;? eee tee Pc 215,985 ze 
Tin, ore and concentrate. -.....------------------------------------- long tons 115 21 
IMPORTS 
METALS 
Aluminum and alloys, all forms. . ............. 2 l2 2 Lll LL LL LLL Ll ll lll cll... - D 40 
Iron and steel, semimanufactures. ...... 2222.2 2222 LLL LLL lll LLL LLL LL eee 4,910 5, 508 
Nonferrous metals, n.e. ss value, thousands 328 328 
NONMETALS 
bB: ²˙²˙⁵²˙ùvũ!.!᷑ ! ———— — M NA 1,440 
Clay products, nonreiractory ,,,, 167 
Fertilizer materials, manufacture value, thousands $37 $44 
Nonmetallic mineral manufactures, n.e.8. 2. 2 LLL LLL LL „„ 16 67 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products: 
Gasoli 2m %˙¹wüw¹ 8 thousand 42-gallon barrels. . 52 181 
Kerosme-:- c conces Re rre de w- ß 8 9 46 58 
Distillate t do- 28 88 
SFr y Lu ER do 90 187 
lil ⁰o¹.mmſ ³ð§ ⁰ͥ⁰ ⁰ krt y ʒ hes do- 7 6 


NA Not available. 


1 Compiled from trade statistics for selected trading partner countries in the absence of official Niger trade 


returns 


2 Reported in Italian import statistics; no output.ef bauxite is credited to Niger. 


Source: Statistical Office of the United Nations, 1969 and 1970 editions of the Supplement to the World 
Trade Annual. V. 3 (Africa), published by Walker and Co., New York, 1971 and 1972. 
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caise des Minerais d'Uranium, 14.66 per- 
cent; Urangesellschaft A. G. (West Ger- 
many), 8.125 percent; and Agip Nucleare 
(Italy), 8.125 percent. Total investment, 
including the cost of the processing plant 
power-generating units, living quarters, 
and mining equipment is estimated at $50 
million.75 i 

The Akokan uranium deposit, located 
about 20 kilometers south of Arlit, was 
under development by joint Government 
of Niger, CEA, and Overseas Uranium Re- 
sources Development Co. (Japan) interests. 
The first stage of exploration was com- 
pleted, and a second stage for 1971-72 was 
being planned. The ore deposit lies at a 
depth of about 100 meters and will be 
mined by underground methods. Reserves 
are estimated at 30,000 tons U3Os. An oper- 
ation of the same magnitude as that at 
Arlit (maximum 1,500 tons U3Os per year) 
is planned. 

A third uranium deposit, at Imouraren, 
along the same mineralized zone 50 kilo- 
meters south of Arlit, was under investiga- 
tion. Uranium ore was intersected by 
drilling at depths of 150 to 400 meters. 

The 4-year UNDF mineral survey proj- 
ect, which started in 1967, was scheduled 
for completion in March. Although no dis- 
coveries of exploitable deposits were found, 
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results of concluded surveys indicated sev- 
eral areas which justify additional study. A 
2-year, $1.5 million program was planned 
to further evaluate the Liptako, Kourki, 
and Air Mountain areas. 

A survey team from Japan planned to 
conduct a series of geological surveys of 
copper deposits located 250 kilometers 
northeast of Niamey. Essex Iron Co., a 
subsidiary of United States Steel, con- 
ducted geochemical sampling in designated 
zones of three permit areas. At yearend a 
geophysical program was undertaken in 
the Makalondi region. Bishop Oil and Re- 
fining Co. announced an exploration pro- 
gram for diamonds in the Air Mountain 
region. 

In the petroleum sector, Mandrel Indus- 
tries completed a seismic survey in June 
for Texaco Niger, Inc., in its 245,000- 
square-kilometer concession in eastern 
Niger. Continental Overseas Oil Company 
(CONOCO) began an aeromagnetic survey 
at its 290,000-square-kilometer concession 
in the southern part of the country. Bishop 
Oil & Refining Co. and Global Energy Co. 
continued surveys initiated in 1970 in their 
respective concession areas. In February 
Libya and Niger agreed to cooperate in a 
joint exploration program in areas sur- 
rounding their common border. 


RWANDA *$ 


No major mineral developments were re- 
ported in Rwanda in 1971. A new mining 
law was passed aimed at encouraging new 
investment in mineral production. The 
Woods Hole Oceanographic Institute, 
Woods Hole, Mass., completed its study 
and submitted a preliminary report to the 
Rwandan Government on the geology, bi- 
ology, and ecology of Lake Kivu. An esti- 


mated 32 million metric tons of methane, 
renewed every 100: years, exist 300 feet 
below the lake. It was thought that petro- 
leum might exist in geologic traps in the 
northern basin. 


75 U.S. Bureau of Mines. Mineral Trade Notes. 
V. 69, No. 6, June 1972, p. 28. 

w V. Anthony Cammarota, Jr., physical scien- 
tist, Division of Nonferrous Metals. 


Table 23.—Rwanda: Apparent foreign trade in selected mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 
EXPORTS 
Tin ore and concentrate________________________-___________--------- long tons 1,044 1,235 
Tungsten: 
Ore and concentrate________.____________________-____ eee 309 293 
Metal / ra Ss ee Maer Sie hs El 10 
IMPORTS 
Iron and steel semimanufacture s 2, 198 4,639 
Petroleum refinery products... 2222222222222 L L2 Lll 2 Lll L2 «4 180 166 


1 Compiled from trade returns of 24 trading partner countries given in Statistical Office of the United Nations, 
1969 and 1970 editions of Supplement to the World Trade Annual. V. 3 (Africa), published by Walker and Co., 


New York, 1971 and 1972. 
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Minerals are Rwanda's second most im- 
portant source of foreign exchange after 
agricultural products. In 1970, mineral ex- 
ports were valued at about $8 million, 
compared with a total of about $24 mil- 
lion for all exports. 

Cassiterite continued to be the chief 
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mineral produced and exported. Cassiterite 
production in 1971 was valued at an esti- 
mated $3.9 million, down from $4.1 mil- 
lion in 1970. Tungsten production was val- 
ued at an estimated $1.9 million in 197], 
compared with $1.6 million in 1970. 


SENEGAL 7” 


Significant mineral production in the 
Republic of Senegal is limited to the pro- 
duction of phosphate rock and fertilizer 
products. In addition, cement is manufac- 
tured, petroleum is refined, and small 
quantities of salt, building stone, and atta- 
pulgite (fuller’s earth) were produced for 
domestic consumption and export. 

Senegal has a single cement plant at 
Rufisque owned by the Société Ouest Afri- 
caine des Ciments. It is a dry-process 
plant, with two kilns operating in 1965 
and another one added probably since that 
time. Production from this plant, although 
small by world standards and for Senegal, 
was raised from 206,900 tons in 1969 to 
241,000 tons in 1971. During the last few 
years, Senegal has exported about 30,000 
tons of cement per year to neighboring 
countries such as Mali and Mauritania. 

Oil prospecting by several international 
companies, although continuing, has not 
located exploitable quantities. Senegal op- 
erates its own petroleum refinery at M'Bao 
near Dakar and supplies most of the coun- 
try's needs. 

The Société Africaine de  Raffinage 
(SAR), Dakar, operates a 12, 600-barrel- 
per-day refinery at M'Bao, near Dakar 
which started operating in 1963. 

A 4,500-barrel-per-day electrofiner project 
is planned by Elf Union that may, if con- 
structed, be onstream in 1973. 

Shell Sénégalaise de Recherches et 
d Exploitation started drilling in an 
offshore and onshore southern Senegal con- 
cession awarded in 1971. Compagnie des 
Petroles Total Afrique de l'Ouest (COPET- 
AO) /C.P.C. drilled and abandoned five 
Casamance offshore concession wildcat wells. 
Two wells had oil shows. 

Preliminary reports indicate that iron 
ore assaying over 60 percent Fe has been 
located in southeastern Senegal; however, 
without transportation to ports, develop- 
ment programs are not planned at this 
time. Traces of copper and chrome have 


been located by United Nations explora- 
tion activities but additional work will be 
required to determine the size and com- 
mercial feasibility of these deposits. 


Two companies mine phosphate deposits 
in Senegal. Compagnie Sénégalaise des Phos- 
phates de Taiba (CSPT) mines calcium 
phosphate and the Société Sénégalaise des 
Phosphates de Thiés produces natural alu- 
minum phosphates. 


The Taiba Co. deposits, located approxi- 
mately 70 miles from Dakar, near the town 
of Tivaouane were initially mined in 1960. 
The plant capacity in 1960 was 600,000 
tons and was increased to 1.1 million tons 
in 1969. The phosphate seam has an aver- 
age thickness of 21 feet under a sand over- 
burden varying from 50 to 80 feet. Proven 
reserves have been estimated at some 40 
million tons. 


Production increased at Taiba from 
998,000 tons in 1970 to 1,398,000 tons in 
1971, an increase of 40 percent. The pro- 
duction was valued at approximately 
US$17,231,809 or US$12.34 per ton of 
concentrates averaging 37.8 percent P2Os. 
Approximately 84 percent of this produc- 
tion was exported. Of the total exported, 
Great Britain received 26.3 percent: 
France, 25.6 percent; the Netherlands, 16.1 
percent; Japan, 9.4 percent; and smaller 
quantities were shipped to West Germany, 
Finland, Greece, India, Italy, Lebanon, 
Portugal, and Sweden. 


The Société Sénégalaise des Phosphates de 
Thiés, a subsidiary of the Péchiney-St. Go- 
bain group, mines a natural aluminum 
phosphate deposit, approximately 6 miles 
north of Thiés, Production increased from 
175,430 tons in 1970 to 194,457 tons in 
1971. The products with production in 
1970 and 1971, in metric tons, and percent 
change are shown in the following tabula- 
tion: 


™ William F. Stowasser, physical scientist, Divi- 


sion of Nonmetallic Minerals. 
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Change, 
1970 1971 per cent 
Natural aluminum 

phosphate rock.... 130,888 146,632 +12.5 
Dried phosphate rock 38,828 45,737 +19.3 
Phosphal and Polyfos. 5, 985 1,907 —68.1 
Baylifos 734 181 —75.3 
Total......... 175,430 194,457 +10.8 


The bed of phosphate varies in thickness 
from 0 to 13 feet, is low in fluorine con- 
tent, and for this reason is suitable for an- 
imal feed supplements. The future 
exploitation of these deposits is dependent 
on the development of markets for alumi- 
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num phosphates that average about 30 
percent P205. 

The majority of the aluminum phos- 
phate rock, 100,672 metric tons, was ex- 
ported to France as were 43,875 metric 
tons of dried phosphate rock. 

The value assigned to the aluminum 
phosphates totaled US$2,262,894 or an av- 
erage of US$11.64 per ton. 

The total production of both calcium 
phosphate and aluminum phosphates and 
processed products was 1,592,632 tons, a 
significant increase of 36 percent from the 
1970 production level. 


Table 24.—Senegal: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 
METALS 
Copper metal and alloys, unwrought and semimanufactures______.__._.___...__-_-- 721 830 
Iron and steel: 
jl RTT METRE eh el Dat ee 6,598 9,841 
Semimanufacture sss 39 689 
Ug metal and alloys, unwrought and semimanufactures_________________-___---_- 298 266 
in: 

Ore and concentrates. __.___-___________-_-___--_-___------_-----.- long tons 36 NA 
Zinc metal and alloys, unwrought and semimanufacture s 17 NA 
Other, unspecified metalloids................. 2... 22222 L LLL LLL LLL Lll ll Lll lll. 2 10 

NONMETALS 

Cement, hydraullée--——. clie snc emesuredioEuEMietee uie meet 25,608 70, 837 
ööC eS a ͥ ⁰ ¹ ʒ. -= . 8 1 NA 
“““ «o;xßłͤ; ⁰⁰ꝙæęꝶmm dd k y 1,172 2,654 

Fertilizer materials: 
Crude, calcium phosphate. ... ...........- 222 LLL LLL eee 793, 642 955, 919 

Manufactured: 
ii q ͤ uda LL i ca LS CLE 169 14 
C;: ³ð m y ⁊ 48,456 48,888 
Exod. 5n dedi t t d D LE c Ae c EL Eme t 8,064 7,617 
JJCöĩ§5õÆͥ ͥũ ³AA eL q ͥ mmm ]ð A m y ice o EE e 3 
%/%%0h%/%% 5 cL cec eg pM yd ; E EEO EA S 8 2,004 
Blt- ce usse ³oA¹¹ſã ͥ AUR D EE pM mm 8 45,362 106,752 
Sand and gr&vel. ß St a ß A LLL LU ALD E 8 NA 
Sodium and potassium compounds n.e.8. ........ 2. 2. c LL LLL ll Lll + c2 coc 22.2-- 496 56 
Stone dimension, workeamgadmddgagaũédw ; T „„ 64 1 
Sulfur. ent). ee ee he eda Bes t ute ld 65 NA 

MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products: 

C ⁰²˙ ]]] oo ese eee thousand 42-gallon barrels. . 71 30 
FP ↄ eet te eis ³o ye re a eh E 02 226 245 498 
Distler eee demie do- 249 399 
idual err ⁵ y ⁰ do- 421 115 
Ff ow. Addddddddddddſſ ees, Aiea Ear erat d do 2 20 
Liquefied petroleum gas do.... 14 69 
Gͤ¹ð˙ͥ¹ Ene t ceu ano ß y y Per Tee do.... (1) 8 
J%..!.!˖.„ d dd E DE t Dr t do.... 1,002 1,139 


NA Not available. 
1 Less than 14 unit. 
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Table 25.—Senegal: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 
METALS 
Aluminum: 

Oxide and hydroxide. .......... 2.222222 2222222 „„ 2 =e 

Metal and alloys, all form 650 386 
Copper metal and alloys, all form nn ö 222 c clc LL 2222222 2L 22222222222 101 111 
Iron and steel: 

iud jo sept ions St mm ꝛð A 211 418 

Pig iron and ferroalloys. s 94 T 

Steel, primary h yd Sa aua 4 NA 

3 J Ä / eel le Ne Perce ha ac gee Re aes E hotel is cick 63,905 51,288 

Oxide uic oue eh lai LEUR ³o¹1.A.-ꝛ] ALL Ud y y E eas 44 61 

Metal and alloys, all form 31 11 
/ ³o;¹“¹.à˙• ·¹¹ͥ T. eee aie E 76-pound flasks.. 116 58 
Nickel metal and alloys, all formmꝓmi !! 3 2 
Silver metal and alloys, unwrought and semimanufactures value, thousands $10 $88 
Tin, metal and alloys, all form long tons 15 12 
Titanium OXIdS. oo ˙˙cꝙV. ³o²m ¼m M C d Mm M Sota eee 175 160 
Zinc: 

OXId8. ion cota ali E nM tat Rd ⁊ð K s E cen 76 43 

Metal and alloys, all form 26 22 
Other: 

Metalloids n. ess 11 7 

Nonferrous metals and alloys, all form 1 4 

NONMETALS 
Abrasives, crude natural, except diamond___________._-_---_-------_-_--_--------- - 1 
ABDOBLOB d oe LL LE x 474 799 
Barite and Fitheie‚d ose tute bee ceekes 109 925 
Borates: 

Crude, natural... zz es ne ee inadecuada 8 -- 
Cement, hydraulic ; 8 2, 707 2,895 
J! RDTdßd0õbdddd / y TT 961 1,245 
Clays and products: 

Ct c ͥͥ” ̃½mpA. tise iT p . E EE 1,651 6,300 

Products: 

/ ⁶ↄ⁰³ » Y» Sod nene dud ͤ das cuf 1,411 129 

FC ³o . ⁵³ ſ ³ ⁰ :.: yd kx pM LE Ee as 448 869 
Diatomaceous ert 37 29 
Fertilizer materials: 

Manufactured: 

NH / ſͥͥ nn S Lue Ar ie dus p Ree 2,518 1,614 

Phosphate. ³ðWw.-mä u ³⁰•qyꝗſſſſſãſſſſſ ee fu a Lu mde e E ps 

POLSNSIQ oo o ole e or aeter Rut uM Ms LA ĩ es ID EE 1,516 8,027 
TKO oo eee Se cuoc e c oe es ee 8 23 NA 

1§ ⁰⁰ oye ͤ . d ¶ꝗya kt x 4,051 7,441 
CC)))%Cö§ö%ð⁵6éꝙũG ]ĩ³1.mm ð d y y fx y nO 9,144 5,344 
//0äéõÄ˙è5—é.;˙0ũ m d.. k è s E yy 8 1,697 1,230 
Mica, crude and worked_________________________--_-----_-_-_-_-_-----_------- NA 
Pigments, mineral: 

JJJ/ĩõĩõĩ rb ³¹ꝛͥA Le dk 155 183 

Iron oxide, manufactured... uu 45 98 
Spp MNA ee EHI EP PHENOM EP ERR 8 115 80 
Sodium and potassium compounds n.e.s: 

Sodium hydroxide. s nono ee bebe lected chee alus 4,884 4,677 

Potassium hydroxide, sodium and potassium peroxide....................-.-.- 2 18 
Stone, sand and gravel: 

Dimension stone, crude and worked_____.______.___-_----_-_-___-_-_-_------- 261 35 

Dolomite, ndusttiii.„„„ 112 40 

Quartz tt ³om ⁰mq ; K m um du i ae E 69 71 

Crushed and broken stone and gravel n. e. 229 525 

Sand, not metal bearing 6 38 
Sulfur, elemental, all types 6,320 12,932 
Tale and related materials 205 155 

MINERAL FUELS AND RELATED MATERIALS 
Asphalt, natural... 2 2 22222 LL LLL LL LL LLL LLL cas .d 222-2222 161 NA 
hh ³ðV ⁰ͥ⁰ͥ⁰ ͥ⁰¶⁰ydm ͥ¶ydd y 8 1 3 
Coal and coal briqu et 172 260 
%)%%%%%/%é⁵—n mmm ßßß 8 139 159 
Petroleum: 

FE⅛!!fͥ̃ ˙Üꝛir1Aààͥ ⁰¹ !.. c ccc ca dif t thousand 42-gallon barrels. . 6,174 3,774 

Refinery products: 

ON ono cas aw ace he ex UE uM. ne oe eked ee do 17 26 

Kerosine, and jet fuel do- 1 1 
Distillate fuel -i do 4 3 

Residual fuel oll nn do- (1) NA 
Lubrendedeed”‚‚‚‚‚‚‚d‚‚dddddddd do- 39 48 

)) ³ðĩW-u ³ðAſud)uſͥ/ꝗ.qã ͥ⁰ 0¶ydükw yd V 8 0...- 52 61 

fal. chu aye ... ⅛˙d̃ EL se LE E do 113 139 

Crude chemicals from coal, oil and gas distill ation 501 541 


NA Not available. 
1 Less than 14 unit. 
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SOMALI REPUBLIC ** 


The mineral industry of the Somali Re- 
public contributed minor value to the 
economy of the country in 1971. Salt was 
recovered by solar evaporation methods 
and meerschaum was quarried for prepar- 
ing souvenirs by local artisans. Unrecorded 
quantities of stone, sand, and gravel were 
produced for local construction. Activity 
related to minerals consisted of exploration 
by specialists from the United Nations, the 
Government of Somalia, foreign govern- 
ments, and private industry. A 12-man 
mineral exploration team from the Peo- 
ples Republic of China (PRC) and two 
Somali mineral experts were surveying for 
minerals, water, and petroleum. A West 
German planning group recently began a 
water survey which will be conducted 
throughout the country An agreement 
whereby Bulgaria will make a loan of $1.5 
million 7? to Somalia for exploration of 
cassiterite (tin ore) deposits in the 
Madjian area of the Las Khoreh region 
was signed in January. At yearend it was 
reported that a Bulgarian group would ex- 
ploit tin deposits in the Las Khoreh re- 
gion. 

Nucleare Somala (SOMIREN), a subsid- 
iary of Ente Nazionale Idrocarburi (ENI) 
of Italy conducted exploration and evalua- 
tion studies of uranium deposits. 

Economic evaluation studies on the loca- 
tion of a cement plant were conducted by 
a joint Somali-North Korean committee. 
The plant will be constructed by North 
Korea in 1972 at Berbera or Mogadiscio. 

The discovery of marble and granite de- 
posits in the Bur Acaba area was reported 
at yearend. The deposits were said to be 
of high quality and sufficient in size to 
supply stone for export. Some quarrying 
has occurred at the deposits, but there is 
no indication that the materials have been 
exported. 

In August ELF-SOMALIA, a subsidiary 
of the French ELF-ERAP petroleum orga- 
nization, was granted a 7,145-square-mile 
concession area along the northeastern So- 
mali coast. Exploration work was sched- 
uled to begin by yearend. Hammar Petro- 
leum Co., which has a 14,700-square-mile 
concession in the southwest, and Burmah 
Oil Somalia Ltd. conducted seismic explo- 
ration work. The existence of at least one 


structure was confirmed and exploration 
work was continuing to confirm the pres- 
ence of other structures. The firms 
planned to begin drilling in mid-1972.80 
ELF-Scebel notified the Government of its 
intention to abandon its concession in cen- 
tral Somalia. Two United States oil compa- 
nies, Continental Oil Corp. and Esso Ex- 
ploration, Inc., have submitted applications 
for exploration concessions. 


A group of Soviet specialists reportedly 
was interested in exploring for deposits of 
piezoelectrical quartz in the mountainous 
area between Hargeisa and Berbera. The 
Soviets also will conduct exploration for 
other minerals in the same area. The 
United Nations Development Program 
(UNDP) continued detailed exploration 
on selected uranium occurrences in Mu- 
dugh Province, evaluated pegmatities in 
northern Somalia, conducted geochemical 
exploration in the North and drilled water 
wells in the areas of Benadir, Upper Juba, 
Hiran, and Mudugh. The UNDP also 
strengthened Somalia’s Geological Survey 
by awarding fellowships, and by on-the-job 
training. 

Data were not available on production 
of minerals in 1971. However, based on 
output in previous years, about 2,000 tons 
of salt, 4,000 tons of Sepiolite (meer- 
schaum), and unrecorded quantities of 
stone, sand and gravel were produced. 
Foreign trade in mineral commodities con- 
sisted mainly of imports of petroleum 
products, iron and steel semimanufactures, 
cement, and fertilizer materials. A small 
quantity of iron and steel semimanufac- 
tures were reexported. Statistics on foreign 
trade are shown in table 26. In October 
the National Petroleum Co. of Somalia 
and the Somali Petroleum Agency signed 
an agreement with the Soviet trading firm, 
Soyuzkhim Export Agency, for the import 
into Somalia in 1972 of $2.8 million of pe- 
troleum products. The Somalia Govern- 
ment also signed a trade agreement with 
Iraq for the import into Somalia of lubri- 
cants and light petroleum oils. 


'5 Henry E. Stipp, physical scientist, Division of 
Ferrous Metals. 

7? Where necessary, values have been converted 
from Somali shillings (Ss) to U.S. dollars at the 
rate of Ss7.14— US$1.00. 

World Petroleum Report. 


so Somalia. V. 18, 
1972, pp. 74, 75. 
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Table 26.—Somali Republic: Foreign trade in mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 
EXPORTS 
METALS 
Nonferrous metal scraz”zgzgzgzzz zzz eee r 308 125 
Copper metal and alloys, semimanufactureeꝛꝛ— „„ 50 NA 
NONMETALS 
Sd d y . ÉD 71 NA 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products. .......................-. thousand 42-gallon barrels. . (1) NA 
IMPORTS 
METALS 
Iron and steel: 
Pig iron and C ¹˙¹¹¹ esos ees ue cee ͥ AA 2 16 
III ͥ ³⁰A/iſͥͥͥͥſͥͥꝙͥdſſdſꝓſySſſSſſſdſd/dfãdddͥd/’6ĩ.t.. DU eee f ea au 82 65 
Semimanufactures: 
Bars, rods, angles, shapes, sections................--.------------------- 1,579 1,146 
Universals, plates, sheets 2,091 3,248 
Hoop ⁵ ³ usos Sas eee x 88 s 
Rail and accessories. ........... 22222222 „„ 512 
ö ⁵³ↄoW u0äß0ͥ0f0hfh́h́⁰ —— €! See 492 229 
e ß ß sees de 697 435 
Castings and [OFgings. ⁰o¹¹ꝗ mdf y 187 89 
Nonferrous metals unwrought and semimanufactures: 
Aluminum and aloy8.....2..2ndecucmd2axcc ß e dau uem Ee 10 86 
Copper and .. LR Dp Eu 62 7 
Lead nde y 1 4 
Platinum and silver thousand troy ounces... 64 1,125 
Tinand alloys- ³⁰˙¹A¹ ⁰⁰ͥ⁰ E a Se ou S long tons 1 77 
r ³ow A LL ⁰dʒ E EE 79 168 
NONMETALS 
Cement hydraule--. ß ß ß uL I M eee 82,042 17,197 
Clay products, refractory PM 88 288 722 
Fertilizer materials: 
% : ñ ̃ Tr aai 171 104 
Moantilactired 2-3... 2 eta s Soci dos ee eeu ua uui 7,815 8,860 
Stone, sand and gravel_........--.--------------------------- eee eee 128 108 
Other crude miner alsssss ee eee 2,605 3,563 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products „„ 66,724 71,815 
Crude chemicals from the distillation of coal, gas, or oll 2,065 630 


r Revised. NA Not available. 
1 Less than 34 unit. 


SOUTHERN 


The importance of Rhodesia as a min- 
eral producing country has continued to 
increase during the past few years despite 
economic sanctions applied by the United 
Nations over the Unilateral Declaration of 
Independence (UDI) of November 1965. 
As a result of the sanctions, Rhodesia em- 
bargoed mining news particularly for oper- 
ations, production, and trade data. 

Value of Rhodesian mineral output rose 
for the eighth successive year, increasing 
from $138.1 million 82 in 1970 to $141.7 
million in 1971. The Minister of Mines re- 
ported that Rhodesian mineral production 
exceeded R$100 million for the first time 
in history despite adverse world markets. 
Also, according to the Minister of Mines, 
mineral output has risen 58 percent com- 
pared with that of 1965. 


RHODESIA °: 


An important feature of recent develop- 
ments was the extent of growth in both 
volume of production and local mineral 
processing. This was reflected by increased 
electrical consumption by the mineral in- 
dustry; much of the increase was a direct 
result of mineral processing. 

Prospecting activities in Rhodesia were 
unaffected by world events during 1971 as 
42 new prospecting orders were granted in- 
volving an expenditure of $4.2 million. 
Various mining concerns were actively en- 
gaged in prospecting, primarily for copper, 
nickel, precious metals, and chromite. Re- 
portedly, the Rhodesian Government is- 


81 John L. Morning, supervisory physical scien- 
tist, Division of Ferrous Metals. 

82 Where necessary, values have been converted 
from Southern Rhodesian dollars to U.S. dollars 
at rate of R$1.00— US$1.40. 
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sued two special concessions for explor- 
ation of liquid hydrocarbons. One con- 
cession area in the Lowveld area near 
the Mozambique border was said to cover 
253 square miles. At yearend, 65 exclusive 
prospecting orders covering 7,826 square 
miles were in effect. 

The Gold Mining Act (financial assist- 
ance) originally passed by Parliament in 
1963 and extended in 1968 and 1970, was 
further extended to August 31, 1973. The 
act provides assistance to dying gold mines 
(mines in the last stages of production or 
subeconomic mines). In 1971, mines receiv- 
ing assistance were Vubachikwe, Dawn, 
Freda, Penzance, Turtle, Pickstone, and 
Marvel. 

To alleviate the shortage of rail capac- 
ity, the Minister of Commerce announced 
a road haulage plan for finished cement 
and certain raw materials used in cement 
manufacture. Bulawayo and Collen Bawn 
are the main production centers, whereas 
most of the demand comes from the north- 
ern part of Rhodesia. A levy of 16.7 cents 
per 50-kilogram sack of cement was im- 
posed on all cement sales, except for those 
sales within a 10-mile radius of the Bula- 
wayo General Post Office. The levy, which 
applied to all types of Portland cement, 
was to meet additional transportation costs 
and was not to be absorbed into manufac- 
turers operating revenue. 

The Minister of Commerce in May an- 
nounced an end to rationing of petrol 
(automobile fuel) having determined that 
rationing was no longer having a signifi- 
cant effect on consumption. As a result, for 
the first time in 5 years, Rhodesian motor- 
ists were able to purchase petrol without 
ration coupons. 

The Metrication Council approved rec- 
ommendations that after April 1 cement 
and fertilizer would be produced in metric 
packs. Standard packaging for cement was 
established at 50 kilograms and for fertiliz- 
ers at 10, 20, and 50 kilograms. 


COMMODITY REVIEW 


Historically five mineral commodities (in 
order of importance), namely gold, asbes- 
tos, coal, chromite, and copper, accounted 
for 95 percent of total Rhodesian mineral 
production. In 1965 these same minerals 
were responsible for 88 percent of mineral 
value output, but the order of importance 
was asbestos, gold, copper, coal, and 
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chromite. Since UDI, it is believed that as- 
bestos has been surpassed by copper and 
probably by nickel with gold dropping to 
fourth in ranking. 
Metals.—Arsenic.—Arsenic was recovered 
as a byproduct in the processing of arseni- 
cal gold concentrate at the government 


. roasting plant in Que Que. The annual 


rate of output is governed by the activities 
of the plant and is consumed locally by 
African explosives and chemical industries 
for manufacture of insecticides and sheep 
dip. 

Chromite.—Rio Tinto (Rhodesia) Ltd. 
acquired the total share capital of Rhode- 
sian Mining Enterprises (Pvt) Ltd. and 
the claims and assets of the Great Dyke 
Chrome Mine, all in the Great Dyke Mto- 
roshanga area northeast of Salisbury. An 
option was also secured to purchase the 
share capital of Frances Mines (Pvt.) Ltd. 
which has claims in the area. 

Copper.—For a number of years copper 
production has been an important revenue 
producer to Rhodesia, and since UDI in 
1965, copper production capacity has in- 
creased from about 19,000 to 30,000 tons 
annually in 1971. 

The Messina (Transvaal Development 
Company Ltd., Rhodesia's largest copper 
producer, reported an output of 23,302 
tons of refined copper during fiscal year 
ending September 30, 1971. An additional 
11,512 tons was produced by the company's 
facilities at Messina, South Africa. 

The firm's Umkondo mine at Bikita, 
Victoria, was closed down in April because 
its ore reserve was exhausted. During the 
1971 operating period, mine output totaled 
29,000 tons of ore containing 534 tons of 
copper. The concentrator produced 2,698 
tons of concentrate containing 549 tons of 
copper. It is believed that the concentrate 
was delivered to Messina's South African 
smelter for refining. 

Messina's Mangula mine output totaled 
1,279,000 tons of ore, grading 1.09 percent 
copper, which the concentrator treated in 
producing concentrate containing 12,769 
tons of copper. Àn additional 615,000 tons 
of oxide ore was treated by leaching and 
4,468 tons of copper was recovered. 

The Gwai River mine of Messina's, 
which initiated operations in 1970, pro- 
duced 184,000 tons of ore grading 1.29 per- 
cent copper. Mill treatment rate and mine 
output were nearly balanced as the con- 
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centrator recovered 2,278 tons of copper. 
The planned milling rate for 1972 was set 
at 216,000 tons. 

At a capital expenditure cost of $11.1 
million, Messina brought into production 
at midyear the Shackelton mine located at 
Alaska near Sinoia. In addition, Messina 
plans to bring into production, over the 
next several years, three new mines (Avon- 
dale, Hans, and Angwa) to work in con- 
junction with the Shackelton, all of which 
will be based on the Alaska smelter. Con- 
current with phasing in of the new mines 
will be the phasing out of the Alaska 
mine because of a lack of ore reserves. 
Mine output of the Shackelton totaled 
135,000 tons, of which about one-third 
came from development work. The concen- 
trator which began operation at the begin- 
ning of July reached its target milling rate 
of 40,000 tons per month at the end of 
September. A total of 92,000 tons of ore 
grading 2.1 percent copper was treated in 
recovering 1,707 tons of copper in concen- 
trate. The milling rate for the fiscal year 
of 1972 was set at 480,000 tons of ore. 

Messina's oldest mine, the Alaska, pro- 
duced 194,000 tons of ore grading 1.31 per- 
cent copper. The concentrator which oper- 
ated on mine-run and stockpiled ore 
treated 290,000 tons of ore grading 1.10 
percent copper and produced 2,553 tons of 
copper in concentrate. Although the ore 
reserve for the Alaska mine increased 
slightly during the year, the mine will 
close as the reserve is nearing exhaustion. 
Ore reserves of Messina’s Rhodesian mines 
are as follows: 


Proved ore reserves 


Mine 

Copper, 

Tons percent 
ACC ee 397 ,000 1.95 
Shackleton 570, 000 2.36 

Mangula: 

Sulfide ore 15, 664, 000 1.31 
Oxide ore 1,250,000 73 
Gwai River 52, 000 1.32 


South African Manganese Ltd. secured 
an option on the Arnoldine section of the 
Inyati copper-bearing reef, the balance of 
which is owned by the Corsyn Consoli- 
dated Mines Ltd. The section is below the 
Arnoldine Mission owned by the United 
Methodists of America. 

Coronation Syndicate, a Lohnro group 
subsidiary, revealed that a smelter initiated 
operations at Inyati in 1970 in conjunction 
with its copper-silver property. A refinery 
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was also commissioned. Sales for the mine 
totaled 3,700 tons of copper and 2,200 kilo- 
grams of silver. Coronation also planned to 
increase production by 40 percent, to 
31,500 tons of ore treated per month. As a 
result of exploration at depth, ore reserves 
were increased to 843,000 tons grading 2.31 
percent copper. 

Gold.—Rhodesia's major gold mining 
area is the Gatooma District southwest of 
Salisbury, where Rio Tinto (Rhodesia) 
Ltd. and Falcon Mines Ltd. operated the 
Cam and Motor and Dalny mines, respec- 
tively. With the closure of the Cam and 
Motor mine, the nation's largest producer 
in 1965, value of Rhodesia gold production 
has decreased significantly. 

As a result of the Government's decision 
to close the roasting plant at Que Que, 
several mines initiated operations of treat- 
ing plants. The R.A.N. mine at Bindura 
started operations in August and initial re- 
sults were satisfactory. Subsequently, prob- 
lems were encountered and assistance by 
government metallurgists helped to bring 
recoveries to over 90 percent by yearend. 

The Joyce mine operated by Norman 
Leven Gold Mines (Pvt. Ltd. at Beatrice 
resumed operations after being closed for 
over 20 years. A concentrator also came 
into service and government metallurgists 
assisted in solving initial problems encoun- 
tered.  - | 

Nickel.—Since UDI, Rhodesia made 
major strides in nickel production which 
rose from about 780 tons in 1965 to an es- 
timated 11,600 tons in 1971. The Trojan 
mine operated by Trojan Nickel Mine 
(Pvt.) , Ltd., south of Bindura began oper- 
ations in 1965. Since 1968, the mine has 
been operating at the rate of 50,000 tons 
of ore per month. Ore reserves have been 
reported at 9.5 million tons grading 0.95 
percent nickel. 

The Madziwa mine, northeast of 
Shamva, operated by Madziwa Mines Ltd. 
initiated operations in June 1969. The ore 
reserve at the Sulfide Hill location was re- 
ported to contain nearly 5 million tons of 
ore grading 1.12 percent nickel and 0.25 
percent copper while several miles away at 
Amms, an ore body was delineated that 
contains nearly 4 million tons of ore grad- 
ing 0.95 percent nickel and 0.46 percent 
copper. 

Production from both the Trojan and 
Madziwa mines, was treated by Bindura 


THE MINERAL INDUSTRY OF OTHER AFRICAN AREAS 


Smelting and Refining Co. Ltd. at Bindura 
where refining capacity is 7,500 tons per 
year of 99.95 percent nickel cathodes. 

Rio Tinto (Rhodesia) Ltd. continued to 
develop a new nickel-copper mine (Perser- 
vance) in the Chakari area. Ore reserves 
total about 1 million tons of ore, but 
grade data has not been publicized. Pro- 
duction from the new mine was scheduled 
for the first part of 1972. 

The Johannesburg Consolidated Invest- 
ment Co. (JCI) of the Republic of South 
Africa announced that a new nickel mine 
and smelter was planned at Shangani, 
Rhodesia (60 miles northeast of Bula- 
wayo). JCI’s original announcement indi- 
cated a startup in 1973, but subsequently 
announced a delay of 1 or 2 years, partly 
because of the current adverse nickel mar- 
ket and the need for additional geological 
data. Initial planned production from the 
mine was nearly 4,500 short tons of refined 
nickel annually. Reserves announced by 
the company are reported as sufficient for a 
substantia] mine life, but the ore body had 
not been completely delineated. The grade 
of ore was estimated at about 0.7 percent 
nickel. The mine would be Rhodesia's fifth 
nickel producer and would bring nickel ca- 
pacity to 20,000 tons annually. 

Tungsten.—The Beardmore mine of the 
Messina (Transvaal) Development Com- 
pany Ltd. produced 32,900 tons of ore con- 
taining 0.88 percent tungsten oxide 
(WO3), and 2,600 tons containing 0.40 
percent WO3 was recovered from develop- 
ment work. An additional 3,200 tons was 
reclaimed from stockpiles and delivered to 
the mill. Hand-sorting improved the grade 
of ore and the gravity concentration plant 
recovered 355 tons of concentrate contain- 
ing 234 tons of WO3. The ore reserve was 
reduced to 68,000 tons grading 0.71 percent 
WO; during the year. 

Nonmetals.—Asbestos.—Rhodesian and 
General Asbestos Corp. reportedly planned 
to spend $35 million on development of 
the King asbestos mine at Mashaba, about 
170 miles southeast of Bulawayo. Produc- 
tion was expected to begin in 1972 with 
full capacity scheduled by yearend. Financ- 
ing for the project was expected to come 
from profits held in Rhodesia since UDI, 
while much of the equipment was sup- 
plied by the domestic industry. 

Barite.—Known barite deposits are fairly 
widespread throughout Rhodesia, but the 
only producing mine is that of the Dodge 
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Mineral Production Co. (Pvt) Ltd. at 
Shamoa. A drilling campaign in 1966 by 
Johannesburg Consolidated Investment Co. 
Ltd. at the Dodge mine delineated 651,000 
tons of ore grading 62.8 percent barium 
sulfate. The Dodge mine consists of a 
number of small quarries and pits along a 
strike of 600 feet. Although adits have 
been driven to explore the extent of the 
ore deposit, all mining is confined to the 
quarries. The local glass industry consumes 
all of the mine output. 


Clays.—A major Rhodesian clay product 
company, Clay Products Ltd., was gradually 
phasing out its Wankie operation and 
concentrating its production at Bulawayo 
where a $980,000 plant expansion was being 
constructed. The new plant will have a 
monthly capacity of 2,000 tons of brick. 
Eight down-draft kilns and a 30,000-square- 
foot factory were to be constructed. 

Graphite.—Although graphite deposits 
have been known in various parts of Rho- 
desia, commercial exploitation was not 
begun until 1966 by Rho-German Graphite 
(Pvt) Ltd. at the Linx mine near 
Urungwe in the Salisbury district. Initial 
production was at the rate of 4,800 tons 
annually. 


Silica.—Industrial Sands (Pvt) Ltd. pro- 
duced silica sand from its Leek mine at 
Gwelo for use in glass manufacture while 
Union Carbide Rhomet (Pvt) Ltd. at Que 
Que produced quartz, presumably for use 
at its ferroalloy facility. Rough and 
ground silica was produced at two facilities 
in the Salisbury district belonging to Cor- 
syn Consolidated Mines Ltd. and Rhode. 
sian Base Minerals Product Co. Ltd. 


Mineral Fuels.—Carbon Dioxide—Rho- 
desia Oxygen (Pvt) Ltd. (Rhodox) offi 
cially opened a new $280,000 complex which 
houses the firms welding school, gas oper- 
ations, technical services, workshops, and re- 
search facilities. Rhodox has long been a 
supplier of industrial gases to Rhodesian 
consumers. The new complex also pipelines 
carbon dioxide gas from an adjacent brew- 
ery and compresses it into cylinders for use 
in foundries, laboratories, and welding. A 
future development could lead into process- 
ing and marketing of carbon dioxide in 
liquid form for bulk use and as dry ice for 
cooling applications. 

Coal.—Coal prices in  Rhodesia re- 
mained static from 1962 through 1970. 
Effective January 1, the pithead price for 


| 
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all grades of washed coal rose nearly 50 
cents per ton to $3.99. The price of all 
grades of dry coal essentially remained un- 
changed. The price increase reflected the 
need to recover costs of washing coal for a 
market in which the demand for special 


grades was growing. 


Wankie Colliery Co, part of the 
Anglo-American group, sold 3,093,000 tons 
of coal during its operating year ending 


" . — SPANISH 


The phosphate deposits in the Bu-Craa 


region are the principal mineral develop- 
ment in Spanish Sahara. Although low- 
grade phosphatic sediments were identified 


in 1947, they were not carefully investi- 


gated until 1962 when Empresa Nacional 
Minera del Sahara (ENMINSA), a com- 
pany founded by the Spanish Government 
for this purpose, established by 1964 that 1 
billion tons of probable phosphorite ex- 
isted in the Bu-Craa area. ENMINSA pro- 
ceeded to implement a program to develop 
the phosphate ore independently and 
placed contracts for the plant and associ- 
ated facilities in 1969. The company was 
reformed in 1969 as Fosfatos de Bu-Craa 
S.A. (Fosbucraa) but remained a wholly- 
owned subsidiary of Instituto Nacional de 
Industria (INI). 

The deposit covers an area of more than 
77 square miles and the reserves have been 
calculated at 1,600 million tons with the 
grade varying from 31 to 33 percent P205. 
The ratio of overburden volume to ore 
volume will vary from 5 to 1 to as much 
as 10 to 1. The phosphate rock bed thick- 
ness varies from 16 to 20 feet. 

Mining started in 1971. Overburden is 
blasted, ripped, and removed with drag- 
lines. Bucket-wheel excavators remove the 
ore and load 100-ton trucks which trans- 
port the ore to a crushing plant. Crushed 
but unbeneficiated ore is moved from Bu- 
Craa to the port of El Aaiun, a distance of 
62 miles, by a 10-section conveyor belt. 
The beneficiation plant, power station and 
water desalination plant are located at El 
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August 31. Coke sales of 269,000 tons 
reached a record high. Wankie completed 
a new coke oven complex which doubled 
its coke production capacity to 400,000 tons 
annually. Work on the 32 new oven facil- 
ity started in 1969 and cost $11.2 million. 
The increased production capacity will not 
only satisfy the Rhodesian market, both 
domestic and adjacent countries, but will 
also enable Rhodesia to export coke to 
other countries. 


SAHARA ° 


Aaiun. A 2-mile pier was constructed to 
accommodate 100,000-ton vessels in three 
loading berths. The plant at El Aaiun is 
designed to grind, wash, and dry the con- 
centrates. The grade will be either 75 or 
80 percent bone phosphate of lime (34.6 
and 36.7 percent P205). 


The initial capacity of the plant at El 
Aaiun is designed to treat 5 million tons 
per year of crude ore and to produce 3.3 
million tons per year of concentrates. Al- 
though production started in 1971, full 
production is not scheduled before 1973. 
In addition to markets in Spain, Fosbucraa 
will offer Spanish Sahara phosphate to ex- 
port markets throughout the world. 


Although a number of international 
companies are prospecting for oil in 
offshore concessions, no commercial fields 
have been reported. 


Empresa Nacional de Petróleos de Ara- 
gon, S.A.'s (ENPASA), marine seismic sur- 
vey and wildcat well, offshore block 15-A, 
drilled with Société Nationale des Pétroles 
d'Aquitaine (SNPA) and operated by Za- 
pata North Sea Inc. from the semisubmer- 
sible Louisiana, was the only active petro- 
leum work in Spanish Sahara in 1971. The 
well, Alisio 15-A-1, was drilled to 12,545 
feet and abandoned. 


In concession changes ENPASA was 
awarded four onshore permit areas; Union 
Carbide received five offshore licenses; and 
Amoco applied for three offshore conces- 
sions. The Conoco/Gulf/Cepsa group holds 
three onshore and three offshore permits. 


SUDAN ** 


The mineral industry of Sudan contrib- 
uted minor value to the economy of the 
country represented by the gross domestic 
product estimated at $1,758 million (cur- 
rent prices) in 1971. Activity in the miner- 


als sector consisted mainly of mining 
chromite, mica, and unrecorded quantities 


33 William F. Stowasser, physical scientist, Divi- 
sion of Nonmetallic Minerals. 

8 Henry E. Stipp, physical scientist, Division of 
Ferrous Metals. 
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of stone, sand and gravel; recovering salt 
from sea water; and manufacturing ce- 
ment. Exploration for mineral and petro- 
leum deposits by the United Nations 
Development Program (UNDP), Sudan 
Government agencies, foreign government 
organizations, and private industry occurred 
throughout 1971. The UNDP mineral sur- 
vey in three selected areas of Sudan ended 
in June and reports covering the work in 
these areas were prepared. The Govern- 
ment of Sudan expected to continue the 
UNDP mineral studies in the Er Roseires 
and Hofrat en Nahas areas. A team of So- 
viet mineral specialists was preparing to 
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conduct a geological survey in the Red Sea 
Hills area of northeastern Sudan and assist 
in the construction of a geological labora- 
tory in Khartoum and Port Sudan. The 
Government of Sudan appeared to wel- 
come foreign capital investment in mineral 
and petroleum exploration and develop- 
ment. 

A new Petroleum Resources Develop- 
ment Act was approved by the Economic 
Council and submitted to higher govern- 
ment authority for approval. The Govern- 
ment and Kuwait Chemical Fertilizer Co. 
signed an agreement for import into Sudan 


Table 27.—Sudan: Apparent foreign trade in mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 
EXPORTS 
METALS 
Chromium, ore and concentrate. ...._.......----------------------------------- 18,713 24,808 
Copper metal including alloys, scragsgsszzzzzzzz kt. 7 389 
Iron and steel metal, scrap.......-....-.--.----------------------------------- 2,139 5, 845 
Lead metal and alloys, all formununununmmmüU mm wↄmwFmnn·- LLL 2222 LLL 222222222. . 250 
Other, ash and residue containing nonferrous metalslW sss 3 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products: 
F III¼ui!.ll.u.. es cuc uL. thousand 42-gallon barrels. . 126 204 
Residual fuel: l...... 8 do- 421 Beg 
IMPORTS 
METALS 
Aluminum metal including alloys, all form ee 874 544 
Copper metal including alloys, all form ee Pn §P / 62 421 
Iron and steel: 
Pig iron, ferroalloys, and similar materialassssss sz 2,896 NA 
Semimanufactures: 
Bars, rods, angles, shapes, and sections 8,881 16,260 
Universals, plates, and sheet 4,566 18,697 
Hoop and BWDP ³¹iur.ſ ⁰A½z. ce eani y cu ED. 4,172 4,874 
Rails and accessorieenmndndndͤnssns „„ 259 136 
h pi. EET" PTUS 444 1,031 
Tubes, pipes, and fittings._._.-.....-.-----.-------------- +e 8,946 7,787 
Castings and forgings, rough__--_-------_----------------------.~-------- 141 28 
Lead metal including alloys, all forms.......-...-.-.---------------------------- 713 488 
Tin metal including alloys, all forms. .............................---- long tons 89 162 
Zinc metal including alloys, all fofrmmGGH mn „„ 430 146 
NONMETALS 
Abrasives, natural, grinding and polishing wheels and stones 175 71 
Clays and products (including all refractory brick) -.-....------...---.-.--------- NA 176 
Fertilizer materials manufactured, nitrogenous- ---------------------------------- 4,000 NA 
ô⁵»Ü—õĩtW; ͤ 0 km mmm Luc ee value, thousands $28 NA 
Sodium and potassium compounds, caustic sda 8,219 2,258 
Sand, excluding metal bearing 1,275 NA 
Other nonmetal: | 
C ³˙¹wiw....rrr w» ER oa ELLE value, thousands. . $57 $72 
Building materials of asphalt, asbestos and fiber, cement, and unfired nonmetals 
!! pat twee OS O eee eg y SOR REET 5,632 582 
MINERAL FUELS AND RELATED MATERIALS 
Coal and coke, including briquets._.__.....--.-_-------------------------------- NA 800 
Petroleum refinery products: 
Führt eee eee EA thousand 42-gallon barrels. . 98 101 
Mineral jelly and d ñ ð wr . m USSesAE do- 2 
e dd ccm A IL CE do.... 14 1 
Mineral tar, and other coal-, petroleum-, or gas-derived crude chemicals 4,246 NA 


NA Not available. 


1 Compiled from report statistics of selected trading partner countries. 
Source: Supplement to the World Trade Annual. V. 3 (Africa), 1969 and 1970; prepared by the Statistical 


Office of the United Nations. 
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of $57 million worth of fertilizer. In De- 
cember, Japanese specialists in fertilizers 
arrived in the Sudan, at the request of the 
government, to conduct a feasibility study 
of the proposed fertilizer industry. 
Production of mineral 
shown in table 1, were valued at about 


$26.5 million 85 in 1971. Foreign trade in 


mineral commodities consisted mainly of 
the import of crude petroleum, iron and 
steel semimanufactures, and fertilizer mate- 
rials. Export of mineral commodities con- 
sisted chiefly of chromite. Statistics on for- 
eign trade are shown in table 27. 

Chromite was mined in the Ingessana 
Hills area, east-central Sudan, about 80 
miles southwest of Er Roseires, by Nile 
Chromium Corp. and Ingessana Hills- 
Mines Corp. Mining methods are simple 
Open pit operations using laborers with 
picks and shovels. The deposits consist of 
lenticular, contiguous bodies or irregular 
veins of ore at shallow depths. Ore is 
transported by truck to the railhead at Er 
Roseires and by narrow gauge railway 600 
miles to Port Sudan. Reserves have not 
been adequately measured but were esti- 
mated for one deposit at 115,510 tons of 
proven ore and 635,000 tons of probable 
and possible ore. Chromium content of the 


commodities, 
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ore ranges from 49 to 52 percent. Chro- 
mium to iron ratio averages 3 to 1. 

The copper deposits of Hofrat en Nahas, 
southwestern Dafur Province were de- 
scribed in a recent publication.8¢ Total re- 
serves in the old Hofrat en Nahas mine 
were estimated at 8.7 million tons of cop- 
per ore with an average content of 4.01 
percent copper. Of this total, probable re- 
serves were placed at 2.2 million tons of 
oxide ore averaging 3.61 percent copper 
and 2.7 million tons of sulfide ore contain- 
ing 45 percent copper. Possible reserves 
were 3.9 million tons of oxide ore. 

A 12, 738-square- mile area of western 
Sudan was mapped on a scale of 
1:250,000.87 Although no significant min- 
eral deposits are known to occur in the 
mapped area, galena-quartz veins, pyrite- 
chalcopyrite veins, and tin-tungsten veins 
have good potential for occurring in the 
area. 

A publication was issued that reviewed 
petroleum activities in the Sudan.88 All 
previous licenses have either been surren- 
dered or lapsed, and all areas in Sudan 
were available for licensing. Reportedly 
the government was reviewing many laws 
with a view to improving the climate for 
investments in the country. 


SWAZILAND °° 


The mineral industry of Swaziland con- 
tributed significantly to the value of the 
economy of the country in 1971. Mining 
and export of mainly iron ore, asbestos, 
and coal constituted the principal activity 
in the minerals sector and provided much 
foreign exchange. Repatriation of wages by 
Swaziland citizens working in mines in the 
Republic of South Africa also contributed 
a large amount of foreign exchange. The 
Government of Swaziland ratified its agree- 
ment to the Convention on the Settlement 
of Investment Disputes in June. Swaziland 
was the sixty-sixth country to sign and rat- 
ify the convention agreement. The Euro- 
pean Economic Community (EEC) ap- 
proved three types of association for 
Swaziland. They are as follows: (1l) a 
Yaounde type agreement similar to the as- 
sociation of former French colonies with 
the EEC; (2) a more limited form of asso- 
ciation similar to that between Uganda, 
Kenya, and Tanzania with the EEC; or 
(3) a trade agreement with the EEC. A 


United Nations minerals survey conducted 
late in 1971 indicated promising geological 
anomalies that could lead to development 
of copper, nickel, diamond, and gold 
deposits.90 

A coal exploration program in Swaziland 
financed by the British Government Over- 
seas Development Administration was com- 
pleted at yearend. The Swaziland Govern- 
ment Minister of Commerce, Industry and 
Mines and representatives of two large 
mining firms discussed the possibility of es- 


85 Where necessary, values have been converted 
from Sudanese pounds (S£) to U.S. dollars at 
the rate of S£1—US4$2.87. 

8 Babiker, Sayed Ibrahim Mudawi. The Copper 
Mines of Hofrat en Nahas. Sudan News Agency 
Weekly Review, June 26, 1972, pp. 5-11. 

A Vail, J. R. Geological Reconnaissance in the 
Zalingei and Jebel Marra Areas of Western 
Darfur Province Sudan. Sudan, Geol. Survey 
Dept. Bull. 19, February 1972, 50 pp. 

83Sudan, Ministry of Industry and Mining. 
Guide to Oil Exploration in Sudan. Geological 
Survey Department. Bull. 20, April 1972, 19 pp. 

89 Henry E. Stipp, physical scientist, Division of 
Ferrous Metals. 

9! Barclays International Review 


(London). 
Swaziland. January 1972, p. 44. 
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tablishing a project in Swaziland for the 
production of pig iron. 

Production of mineral commodities in 
1971 increased in value to $29.8 million ?1 
compared with production valued at $27.8 
million in 1970. Minerals production is 
shown in table 1. Foreign trade in mineral 
commodities consisted mainly of the export 
of iron ore, asbestos, coal, limestone, kaolin, 
barite, and pyrophyllite. Exports in 1971 
were valued at about $29.5 million com- 
pared with $27.5 million in 1970. Imports 
of mineral commodities were mainly petro- 
leum products, fertilizer materials, and 
iron and steel semimanufactures. 

The feasibility of constructing a facility 
for processing Swaziland iron ore into pig 
iron was scheduled for detailed study in 
1972.92 Expenditure of over $67 million 
wil be required, if the study indicates 
that the project is economically feasible. 
The facilities, when in operation, will em- 
ploy about 2,000 persons. A study and 
planning period of about 9 months is 
scheduled to begin in January. Swaziland 
Iron Ore Development Co. was testing the 
large deposits of low-grade iron ore that 
occur in the northwest. If a method can 
be found to process the ore profitably, iron 
mining can continue for many years. How- 
ever, if these tests are unsuccessful, future 
sale of iron ore will probably decrease. 
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Large quantities of asbestos occur in the 
vicinity of the present open pit mine; 
however, new methods of extraction must 
be found in order to make the operation 
profitable. The Havelock mine did not 
have a good year in 1971. Technical prob- 
lems which had become apparent by the 
end of the previous year intensified.93 

The results of an 18-month coal explora- 
tion program conducted at Mpaka, Lu- 
bombo District, were being studied in 
Britain.94 Bulk samples of coal were sent 
to laboratories in Durham for detailed 
testing. The results of these tests, together 
with other information, will be used to es- 
timate the cost of coal for a proposed 
thermal powerplant. If economically feasi- 
ble, the plant will to be constructed near 
the coalfields. 

Swaziland Chemical Industries and the 
Swaziland Government were scheduled to 
construct a fertilizer manufacturing plant 
in Swaziland. The plant will produce ferti- 
lizer from low-cost ammonia and phos- 
phoric acid imported from Iran. An initial 
production capacity of 125,000 tons per 
annum will be established, increasing to 
250,000 tons per annum. The plant will 
employ 150 persons and cost about $6.7 
million to build. Fertilizer from the new 
factory will be marketed in Swaziland and 
the Republic of South Africa. 


TOGO ? 


The mineral industry of Togo expanded 
in 1971 with the opening of a cement 
clinker crushing plant and a brick factory. 
The value of mineral production rose as a 
result of higher output from the phos- 
phate mine, the country's dominant min- 
eral operation. Greater exports of phos- 
phate would have increased the favorable 
balance of mineral trade except for a de- 
cline in reexports of diamond. 

A new 5-year development plan placed 
emphasis on improvements in the mining 
and rural sectors and sought United Na- 
tions assistance for mineral resource and 
geologic studies. 

Further expansion of the phosphate op- 
eration was in progress, and plans for an 
oil refinery were being drawn up. How- 
ever, the proposed cement plant at Aveta 
encountered financial difficulties. Mineral 
exploration programs were being continued 
throughout the country, while the offshore 


search for petroleum slackened but was ex- 
pected to resume in the future. 

Government Policies and Programs.— 
Emphasis has been placed on mineral re- 
search and rural development in Togo's 
second 5-year plan, which covers the pe- 
riod 1971-75. The United Nations Devel- 
opment Program has been requested to 
provide equipment and consultant services 
to the Togolese Mining Service in order to 
assist its program of mineral resource sur- 
veys. 

Two other items in the plan affecting 
the mining industry are geologic studies of 


9! Where necessary, values have been converted 
from South African rand (R) to U.S. dollars at 
the rate of Rl = US$1.34. 

?? Barclays International Review (London). 
Swaziland. December 1971, p. 41. 

?3 Mining Journal (London). A Reasonable 
Year. V. 278, No. 7117, Jan. 14, 1972, p. 38. 

% Commonwealth Geological Liaison Office. 
Newsletter. No. 1, January 1972, p. 7. 

9*5 David G. Willard, economist, Division of 
Nonmetallic Minerals. 


1054 


the country’s ground water supply and a 
fertilizer promotion project which could 
lead to the construction of a phosphate 
fertilizer plant. 


PRODUCTION 


Mineral production in Togo increased in 
1971 as the result of greater phosphate 
output and the entry onto the scene of 
two new products—cement and bricks. 

Compagnie Togolaise des Mines du 
Bénin (CTMB) mined a record 1,715,314 
tons of phosphate rock during the year, an 
increase of 14 percent over the 1970 out- 
put. Production approached the mine’s 
present capacity of 1.8 million tons, and a 
project to expand its capacity is under 
way. 

Output of marble remained at the 1970 
level of approximately 3,000 tons. Société 
Togolaise de Marbrerie et de Matériaux 
(SOTOMA), operator of the quarry, 
opened a brick plant at midyear and pro- 
duced 500,000 bricks during the latter half 
of 1971. The cement clinker crushing plant 
of Société des Ciments de l'Afrique de 
l'Ouest (CIMAO) also came onstream dur- 
ing the year, and its output totaled 49,123 
tons of cement. A construction boom in 
Lomé provided a strong market for all 
three materials. 

Sand and gravel, and crushed stone were 
also produced for local use, but no statis- 
tics were available on their output. 


TRADE 


Sales of phosphate continued to account 
for the great majority in value of Togo's 
mineral exports in 1970, the latest year for 
which trade statistics are available. Phos- 
phate shipments rose sharply to 1,504,000 
metric tons from 1,320,000 metric tons in 
1969. However, it appears likely that some 
late 1969 shipments were counted in the 
1970 total, exaggerating the year-to-year 
change. Value of the phosphate exports in- 
creased by only 3 percent, from $13.0 mil- 
lion in 1969 to $13.4 million in 1970. 

Other mineral exports, consisting largely 
of salt, miscellaneous metals, and reexports 
of diamonds and petroleum products, to- 
taled $1.1 million in value in 1970, about 
one-third of the 1969 value of $3.1 million. 
A sharp decline in diamond reexports ac- 
counted for most of the difference. As a 
small, developing country Togo finds it 
necessary to import a wide variety of min- 
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eral commodities that are unavailable lo- 
cally. The value of mineral imports rose 
24 percent during the year to $8.6 million. 
The balance of total trade, on the other 
hand, showed improvement for the year 
mainly because of an excellent agricultural 
season. Total trade and mineral trade bal- 
ances for 1968 through 1970 are as follows 
(value, in million dollars) : 


1968 1969 1970 
Total commodity trade: 
Exports..........- 89.0 41.4 54.8 
Imports 47.4 52. 6 64.7 
Balancgtse —8.4 —11.2 —9.9 
Mineral commodity 
trade: 
Exports 115.7 16.1 14. 5 
Imports 5.4 r 6.9 8.6 
Balance...........- r10.3 19.2 5.9 
r Revised. 


Togo's mineral trade balance is expected 
to show considerable improvement in 1971 
through a 16- percent increase in phosphate 
sales to 1,762,000 tons, worth approxi- 
mately $20 million. 

Export and import statistics for individ- 
ual mineral commodities are given in table 
28. 


COMMODITY REVIEW 


Cement.—The clinker crushing plant of 
CIMAO went onstream in July 1971. The 
plant, one of a series which the company 
plans to construct in various West African 
nations, will use imported clinker until a 
domestic source becomes available. Boom- 
ing construction demand in Lomé allowed 
the plant to operate at its capacity rate of 
100,000 tons per year through the remain- 
der of the year. 

Approval of financing for the cement 
plant which will utilize the limestone de- 
posits at Aveta has been delayed pending 
determination of its economic feasibility. 
Access to the markets of several West Afri- 
can nations would be required for profita- 
bility. The International Bank for Recon- 
struction and Development (IBRD) has 
been asked to provide most of the financ- 
ing and was expected to complete its mar- 
ket studies by the end of 1971. If the proj- 
ect is approved, construction would begin 
in 1972 and the plant would go onstream 
during 1975-76, about 2-years later than 
its original target date.96 

Marble, Brick, Tile.— The anticipated 
export market for Togolese marble has not 


% U.S. Embassy Lomé, Togo. State Department 
Airgram A-58, Aug. 26, 1971, 3 pp. 
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Table 28.—Togo: Foreign trade in selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 
EXPORTS 
METALS 
Copper and alloys, unwrought.......... 2222-222 „ 817 8 
Iron and steel semimanufactures. |... 222222 LL 2L LLL L2 22 c 22a2 2222222222 2-2.2.2-- 39 144 
Lead and alloys semimanufacturenmnwSSs eee 19 
NONMETALS 
Diamond- % ʃtl 7 ee mmm we CI S Eu value, thousands.. $2,811 $996 
Fertilizer materials crude, calcium, phosphate thousand tons. . 1,320 1,504 
Precious and semiprecious stones, except diamond................ value, thousands $67 NA 
)))öõĩõĩÄ³ TN MEM ass eae A Ne ANE NUS 1,651 NA 
sand and gravel: .. . Ee Lad aua eed 42 NA 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural............ 2. . 40 NA 
Petroleum refinery produets s thousand 42-gallon barrels. - 8 1 
IMPORTS 
METALS 
Aluminum and alloys semimanufacture s 752 95 
Copper and alloys semimanufactures_____.........__.-...-------------------- ee 20 10 
Iron and steel: 
ClO oases See Sew been d ³ ³Ü³ tee 8 108 9 
Stoel Crude: ah M n pe a a Nee us ata ies ee cae 8 6 
Semimanufactures____..._...___....-__.---.-_------ ~~ eee eee 10 ,087 9,276 
Lead: 
Ore and concentrate ma ccdc drm TEE 10 10 
1 yd Sh Lo ELE EE 2 1 
Metal and alloys semimanufacture s 7 16 
Silver VV ↄ ↄ ↄ³ſ ͥ⁰⁰ͥ⁰ ⁰ ⁵AAAAdadaàdddàddd ĩðâ owoe value, thousands 31 NA 
Tin and alloys semimanufacture s „ long tons 1 1 
Zinc and alloys semimanufacture Ss 86 we 
NONMETALS 
Cement, lll... y causes ost 85, 883 85, 640 
Clays and products: 
BRefractory a ̃²̃ Pdf . 8 444 35 
n, ß ße , ee MESE 569 648 
Diatomite and related materials... ..... 222222222 LLL ccc Lll l2 LLL 222 cllc ll l.l 2. 4 7 
Fertilizer materials: 
Manufactured: 
Nitrogenous M m y E 182 842 
Phosphatic: 
, ß ele e Sees 18 243 
))ÄÄÜ˙Üð⁰ ð³ ⁵ y ꝙ ̃⁵ .. y x Lie 50 56 
e . ß ße ß 18 28 
NMExedou 5 e o a erar i uL y y E Re 50 1,219 
:! «² llle Doni I c rM Lene e eee 88 2 
GVDBUM Le oL osi cuc Ad ALII LL Ui Lt 8 10 171 
Poco E a 3 
ents, mineral, r et eee a ae LN ELE 
SUL E eee EA RI ort ee y y ERE MH E 6, 857 9,981 
Sand / ðↄ”ͤhrœ ] q y ⁰⁰ cM E LE 8 5,583 998 
Sodium and potassium compounds n.e.8__..-...--__.---------------------------- 228 542 
Stone, dimension, worked 170 1,115 
Sulfur, elemebtal.: %ẽ0ſ ⁰⁰ ⁰yddͥſſ tc a ae as è dd e oe ad E 28 ze 
Talc and related materials „„ 32 29 
Other: 
C : a as ea bee ̃ ae 4 NA 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural____.._____________-_...--_-.--------------------- 20 NA 
Carbon black- 2. ss a So t ß ee a ee 8 T 
)))%))))%)!U!õõͥ ð ͤſdſddddddãd́ydd vy yd myts VR ee DERE 10 NA 
Petroleum refinery products 
E ³˙1Ü thousand 42-gallon barrels. . 112 140 
Kerosine and jet fuel... 22222222 LLL „„ do- 103 100 
Distillate fuel o-lillilllllllll9999999 M do- 233 258 
Residual fuel oll „„ do- 150 112 
B j. er doses 10 s 
Liquefie troleu C88 6 ff)! e ee Osea 
Othe Eu o da Me E en 8 do...- 24 24 
Total SERRE ͥͥ]¹Ü¹⁰½]AAqſſ ³·ꝛ’7..... do- 635 650 
Crude chemicals from distillation of coal, gas and petroleum 136 559 
sar AON optica ACA Sg SR SR OA tap a SS PR SIAMESE e 


NA Not available. 
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developed, and production from the quarry 
at Gnaoulou has been limited to local 
needs. A construction boom in Lomé 
absorbed most of the output. Strong de- 
mand permitted the opening of SOT O- 
MA's brick plant in 1971, and the com- 
pany is considering construction of a 
ceramic tile plant.97 

Petroleum.—Ashland Oil and Refining 
Company purchased Union Carbide Petro- 
leum Corp. and thus became the operator 
for the group of American oil companies 
exploring off Togo’s coast. The group's 
second well was unsuccessful, and no fur- 
ther drilling plans have been announced 
pending analysis of previous results. A sec- 
ond offshore concession was granted at the 
end of the year to Shell Togorex.98 Plan- 
ning was under way for an oil refinery in 
Togo. The refinery would have a capacity 
of 10,000 to 20,000 barrels per day and is 
expected to be financed by a loan of $30 
million from British sources. 9 

Phosphate Rock. With production al- 


UPPER 


The minerals industry of Upper Volta in 
1971 contributed little to the value of the 
economy of the country, as represented by 
the gross domestic product of $333 
millions (1970 prices). Upper Volta, a 
small country in the interior of West Af- 
rica, had a population of about 5.4 mil- 
lion. Nearly 90 percent of the population 
was engaged in agricultural work, mainly 
subsistence crop raising. Of the 3 million 
people in the labor force, less than 1,000 
persons were employed in the minerals in- 
dustry. Activity in the minerals industry 
consisted principally of exploration for de- 
posits of minerals and evaluation of min- 
eral resources discovered in previous years. 
The Government of Upper Volta, foreign 
aid agencies, and private industry organiza- 
tions, carried out studies in the minerals 
sector in 1971. An airborne geophysical 
prospecting program covering a 21,230- 
square-mile area in the northeastern region 
(Liptako-Gourma) was conducted by the 
Canadian International Development 
Agency (CIDA). The survey resulted from 
a convention signed by Upper Volta and 
Canada in June. 


United Nations Development Program 
(UNDP) continued technical, financial, 
and economic studies on the Tambao man- 
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ready crowding the mine’s current capacity 
of 1.8 million tons per year, CTMB is ex- 
panding its Operation to reach a planned 
capacity of 2.4 million tons per year by 
1974. Included in the $16 million project 
are a new mine a few miles west of the 
present site and additional treatment 
facilities.1 

A program to promote fertilizer use 
among Togo’s farmers is being carried out 
with assistance from the United Nations 
Industrial Development Organization. Suc- 
cess of the program, along with growing 
fertilizer markets in neighboring countries, 
could eventually justify the opening of a 
phosphate fertilizer plant.2 

Other Minerals.—The Togolese Service 
des Mines and the United Nations Devel- 
opment Program continued exploring for 
minerals in various parts of Togo, but no 
major discoveries were announced. A ura- 
nium deposit of unknown potential was 
found near Farende by the German firm 
Uzanerzberg Baugnh.3 


VOLTA * 


ganese deposit in the northeastern section 
of the country. A convention, signed in 
December, called for the UNDP to pro- 
vide assistance to Upper Volta for the 
mineral research program covering a 3-year 
period. The French (Fonds d'Aide et de 
Coopéracion (FAC) planned to measure 
bauxite deposits in the vicinity of Kaya and 
Kongoussi, northeastern Upper Volta, be- 
ginning in 1972. Upper Volta, together with 
Mali and Niger, participated in the 
Liptako-Gourma Authority (LGA), a semi- 
independent political organization. The 
LGA is mainly concerned with the analysis, 
development, and exploitation of minerals 
that occur in a 181,420-square-mile area in 
the member states. The LGA region in- 


97 U.S. Embassy, Lomé, Togo. ea Department 
Airgram A-29, May 27, 1972, p. 

98 U.S. Embassy, Lomé, Togo. “State Department 
Airgram A-39, June 27, 1972, p. 

99 U.S. Embassy, Lomé, Toi: State Department 
Airgram A-38, June 23, 1972, p . 5. 

1 U.S. Embassy, Lomé, Togo. State Department 
Airgram A-40, June 26, 1972, 2 pp. 

2 U.S. Embassy, Lomé, Togo. State Department 
Airgram A-27, Apr. 15, 1971, attachment, p. 2. 

3 Page 3 of work cited in footnote 97. 

* Henry E. Stipp, physical scientist, Division of 
Ferrous Metals. 

5 Where necessa 
from Communaut 
(CFAF) to USS. 
CFAF249 = US$1.00. 


, values have been converted 
Financiére Africiane Francs 
dollars at the rate of 
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cludes Ouagadougou, Niamey (Niger 
River), and Gao. The organization also is 
interested in constructing dams and power- 
plants along the Niger River and develop- 
ing a transportation system in the area. 


Production of mineral commodities in 
1971 was confined to the local output of 
stone, clays and sand and gravel for con- 
struction purposes. Trade in mineral com- 
modities in 1970 consisted mainly of the 
import of 50,800 tons of petroleum prod- 
ucts valued at $3.8 million; 7,100 tons of 
iron and steel semimanufactures valued at 
$1.8 million; 22,400 tons of cement valued 
at $844,765; and 12,700 tons of salt valued 
at $653,430. In 1969 mineral commodity 
imports were mainly 43,100 tons of petro- 
leum products valued at $3.0 million; 8,900 
tons of iron and steel valued at $1.8 mil- 
lion; 37,500 tons of cement valued at $1.4 
million; and 9,200 tons of salt valued at 
$472,924.6 There was no export of mineral 
commodities in 1969 and 1970. Statistics on 
foreign trade in mineral commodities are 
shown in table 29. 


Bauxite deposits occur on many plateaus 
in the central and western parts of Upper 
Volta. In the Kaya-Kongoussi area, 10 hills 
with about 1 million to 1.5 million tons 
each of bauxite containing from 80 to 85 
percent alumina (Al2O3) have been re- 
ported. In the western region, surveys have 
discovered the occurrence of bauxite near 
Sabi, Diekui, and Kono. 


A copper deposit containing 40 million 
tons of 0.8 percent copper with small 
quantities of gold reportedly occurs near 
Gaoua, southwestern region. Another small 
deposit containing ore with 2 percent cop- 
per content also occurs in the vicinity of 
Gaoua. The consortium headed by the 
French Bureau de Recherches Géologiques 
et Minières (BRGM) decided that the de- 
posits were too small to mine economically 
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and ended its concession agreement. An- 
other deposit estimated to contain 50 million 
tons of copper and molybdenum ore with 
a copper content of 0.5 percent reportedly 
has been located recently in the Kaya-Kon- 
goussi area. 

An iron ore (magnetite) deposit near 
Oursi, 50 miles west of Tambao, has not 
been measured; however, it covers an area 
of 28.8 square miles. Surface ore samples 
gave an iron content of 40 to 55 percent, 
vanadium pentoxide 0.9 to 1.0 percent, 
and titanium dioxide 8 to 14 percent. 

Probably the most important deposit in 
Upper Volta is the manganese occurrence 
near Tambao, 211 miles northeast of Oua- 
gadougou. This deposit, which contains 
about 13 million tons of manganese oxides 
assaying from 54 to 55 percent manganese, 
was discovered in 1960 by the BRGM and 
studied intensively by various United Na- 
tions teams. Its remote location and lack 
of transportation, water, and power facili- 
ties have prevented development of the de- 
posit by large international organizations. 

The limestone deposit of Tin Hrassan, 
18 miles northeast of Tambao, contains re- 
serves estimated at 56 million tons with a 
calcium oxide content of from 47 to 50 
percent and a magnesium oxide content of 
about 2.75 percent. Phosphorus content is 
negligible. The limestone could be used 
for cement manufacture; however, the lack 
of transportation and power facilities, to- 
gether with the small quantity of cement 
consumed in Upper Volta, make this de- 
velopment uneconomic. 

In addition to the deposits described, 
there are smaller deposits of dolomite, ka- 
olin, granite, and marble that are used 
mostly for building materials. 

$ U.S. Embassy, Ouagadougou. State Department 
Airgram A-56, June 18, 1971, p. 10. 

Le Moniteur Africain (Dakar). Difficulties 


Foreseen for Mineral Exploitation. Dec. 2, 1971, 
p. 11. 


Table 29.—Upper Volta: Apparent imports of mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 

Aluminum and alloys, all forms_-.--....---.----------------------------------- NA 41 
r ³oð¹5ſſſſͥ ³w ⁵ ⁰ . de eM pi eque ie a 6,13 M 
Clay products, nonrefractory_.........-.--.------------------------------------ 192 818 
Copper metal and alloys, unwrought and semimanufactures—— 16 Je 
Iron and steel semimanufacturessssssssss „ 5,698 9,239 
Petroleum refinery products: 

t ͥ ͥ õGhAB—? ⁰ uS URL E 42-gallon barrels. . 8,710 4,312 

r . ees he as ED She are E do- 196 NA 


NA Not available. 


1 Compiled from report statistics of selected trading partner countries. 


Source: Statistical Office of the United Nations, 1969 and 1970 editions of Supplement to the World Trade 
Annual. V. 3 (Africa), published by Walker and Co., New York, 1971 and 1972. 
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BAHRAIN ? 


On August 14, 1971, the island emirate 
of Bahrain declared its independence. The 
following day British and Bahraini officials 
formally agreed to end the century-old 
treaty between the two. Under the old 
treaty the United Kingdom conducted 
Bahrain’s foreign affairs and defense. The 
United Kingdom in 1968 had announced 
its intention to withdraw its forces from 
the Persian Gulf by December 1, 1971. 

During the period following independ- 
ence, the performance of Bahrain's econ- 
omy surpassed most expectations. The 
industrial boom reflected Bahrain's 
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development as a regional service center 
and the Government's policy of industriali- 
zation. Despite what appears to be an 
enormous trade gap, Bahrain, with cur- 
rency more than covered by gold and for- 
eign exchange, has no balance of payments 
problems. Construction has been the sinew 
of the unprecedented expansion. One in 
every six persons in the labor force was in- 
volved with construction. 


1 Petroleum specialist, Division of Fossil Fuels. 
" 2 Foreign mineral specialist, Division of Fossil 
uels. 
3 Prepared by David A. Carleton. 


Production of mineral commodities 


Area, commodity, and unit of measure 1969 1970 1971 » 
BAHRAIN ! 
Gas, natural: 
Gross production million cubic feet. 33, 440 25, 406 25,364 
Market productioonnnmnn 2... LLL Lll LLL Ll 2l... do.... 10,906 12,305 17,902 
Petroleum: 
Crud @ 224 ß ee ele thousand 42-gallon barrels.. 27,774 27,973 27 , 346 
Refinery products: 
Gasoline and naphtha__________._.___._-___-----_------ do 15,648 15,687 8,268 
CC61Ü6⁸é6—6 ee . . Stes do.... 13, 752 13,892 15,634 
K COORG nae a eut 5... e 8 do.... 1,102 1,076 1,139 
Distillate fuel s lcuom ED EE do.... 17,101 16,993 19,301 
Residual fuel olli do.... 35,651 39,347 88,739 
Otho ie ee EN ORTI x ENS 0...- 5 287 „745 
Refinery fuel and losses do 4,063 4,443 4,134 
. ³ðWÜ¹üA 8 do.... 87,376 92, 725 92, 960 


See footnotes at end of table. 
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Production of mineral commodities—Continued 


Area, commodity, and unit of measure 1969 1970 1971 » 
JORDAN ! 
e, ß eee i Le thousand metric tons. . r 490 878 400 
GY DAU d c ũ ꝶ Pw. ĩð ß t EUER do e 35 26 24 
Fertilizer materials, crude, phosphate rock ------------------- do.... 71,097 891 r 528 
j| 1 — — . E o EM 4 45 2 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels. . 738 825 1,226 
WA CPOs NG o. Mem EE MO mc E e do.... 534 590 724 
Distillate . ð - E eR eme O... 921 762 844 
Gas uua y do 759 853 781 
FUA di Poem ese edm do 333 161 186 
EPEE ERER ⁵ðxſdddddͥũſ 8 O... 230 168 210 
Renner fuel and losses___.........------.-----------.---- 0. 197 161 881 
jut: T ———  — ——— eee eee sase 0.... 8,712 8,520 4,852 
Salts oot ie eee esce eee ese a E LE metric tons.. 19,416 25, 000 24, 000 
Stone 
Firm e.. thousand metrie tons NA 1,000 1,865 
F a ee em E en eet thousand square meters. . NA 15,000 50,000 
LEBANON ! 
Coment e i ee . eee thousand metric tons. . 1,253 1,939 1,499 
C•5;—Llll!! ³«Ä ee 0...- 35 35 87 
Lum... eo os See ato tee eue dude . EE E do.... 120 130 12 5 
Petroleum refinery produets 
fr 8 thousand 42-gallon barrels. . 2,957 3,490 3,461 
] ˙ü ð⁵ð]ðiI?'0ĩ. ⁰ • dd PS do 1,379 1,599 1,679 
KiGrosin@ MERO ⁰ E do.... 210 265 194 
Distillate fuel 01. ..... 252 222.225 22222222 2022 4 me cones do.... 2,915 2,673 2,510 
Residual e ⁰ do 5, 888 6,636 6,878 
G eee d do 445 469 470 
Refinery fuel and losseeansss l2... ll... do.... 608 694 638 
%·ĩ5Ü525᷑0 ꝛ wW dd uM a ees do.... 18,922 15, 826 15, 330 
SS cee eee ewe Meese a ee 8 metric tons.. 28,000 97,000 : 
OMAN ! : 
Gas, natural: 

Gross production F million cubic feet.. 20, 000 20, 000 21, 500 
Marketed production «44 do. 3 2 ) 
Petroleum, crude.........................- thousand 42-gallon barrels. . 119,710 121, 210 107 , 480 

PEOPLE’S DEMOCRATIC REPUBLIC OF YEMEN ! 
Petroleum refinery products: 
Gasoline. - --------------------------- thousand 42-gallon barrels. . 2,410 1,591 1,849 
r ³o˙˙ econ ccu E a ease ae do.... 87 7.384 4,041 
C/ ũ ͤœ «⅛²Üÿuwꝛ m; ⁊ᷣ .... uid do 2,134 : 1,217 
Distillate e ðü ĩðͤ vd d do 5, 006 8, 100 4,388 
idual ee do.... 29,399 23,551 13,432 
GG ũ ²˙•¹u]]A ³²¹-w]. t aai aa DP E a eens do 31 5, 100 1,576 
Refinery fuel and losses do.... 2,865 2,219 546 
P/ ³ / ³ —M oun ae do.... 47,008 47, 945 27, 000 
88S —Á———————— (RÀ metric tons. 68,000 » 45,000 e 85,000 
QATAR ! 
Cements. ß oe Armi Le LO thousand metric tons 50 100 72 
Gas, natural: 
Gross production......_.-.------...----------- million cubic feet.. 125,687 127, 000 159,418 
Marketed production do 37,290 39, 000 46, 480 
Petroleum: 
Crude co ] A iut thousand 42-gallon barrels.. 129,746 132,456 156,882 
Refinery products 
e V ³ðWWAA MUS HR IR ⁵ ͤ do 63 68 64 
K Gr06in@ -..-. ß! uc LE eta Io do.... 33 34 30 
Distillate Iuel oz. oec en cre y ELE e do.... 50 56 58 
Residual fuel oiol᷑l 2... 22... do.... 80 77 78 
Refinery fuel and losses do 21 19 17 
TOU. enun ene K use DIM DM E do.... 247 254 247 
SYRIAN ARAB REPUBLIC ! ? 
Asphalt, natural._.........----.--------------- thousand metric tons 65 65 NA 
Comet. oc epee Se mw. eae y y 8 8 934 968 880 
Cr a anaa ͤ ⁰⁰⁰y dean ee eee iE do- 15 15 15 
Petroleum: 
e . EE Mense thousand 42-gallon barrels.. 16, 771 29, 356 36,462 
Refinery products 
Krasollé. 2 —on-sencszonacu ... do.... 1,696 8,264 2, 860 
Kerosine and jet fuel do 1. 588 1,821 2,202 
Distillate fuel oil... ............. 2.22222 2 2222-222... do- 2,179 2, 723 4,540 


See footnotes at end of table. 
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Production of mineral commodities—Continued 


Area, commodity, and unit of measure 1969 1970 1971 » 
SYRIAN ARAB REPUBLIC ! *—Continued 
Petroleum—Continued 
Refinery products—Continued 
Residual fuel oil................... thousand 42-gallon barrels. . 3,629 4,063 4,783 
Other c Oc ser End coL e y NC do.... 414 1,087 2,548 
Refinery fuel and losses do.... 855 1,376 1,090 
J ⁰¹ẽ ᷣů P— MM „k E eh ee tute d do 9, 861 14,334 17,523 
J ͥͥͥͤ A LM eA thousand metric tons 22 22 22 
/// pa ³ / ecu ES do- 13 15 NA 
UNITED ARAB EMIRATES (FORMERLY TRUCIAL STATES) ! 4 
Abu Dhabi: 
Gas, natural: 
Gross production million cubic feet.. 72383,841 266, 200 865,543 
Marketed production. nnn do. 23, 740 26,700 39, 749 
5 oe Gude ase thousand 42-gallon barrels. . 218,798 252,179 841,004 
ubai: 
Gas, natural: 
Gross production million cubic foetus 8,000 25,000 36,000 
Marketed productions 700 6,000 10,000 
Petroleum, crude. ....................- thousand 42-gallon 1 3, 800 91, 821 45,651 
YEMEN 
Salt HR /%]ĩÜĩ.iT ¾⁵¹w ðͤ SS thousand metric tons r 109 79 87 
e Estimate. P Preliminary. r Revised. NA Not available. 


! In addition to the commodities listed, crude construction materials such as clays, stone, and sand and 
gravel presumably also are produced, but output is not recorded and general information is inadequate to 


make reliable estimates of production levels. 


2 No marketed production is reported; however, there may be some small field use. 

3 In addition to the commodities listed, natural gas presumably also is produced but output is not recorded 
and general information is inadequate to make reliable estimates of production levels. 

In addition to the two emirates listed in this table, there are five others; Ajman, Fujairah, Ras al-Khaimah, 
Sharjah, and Umm al-Qaiwain; which record no production but which presumably produce small quantities 


of crude construction materials. 


Major mineral industry activity involved 
the island's petroleum industry and an 
aluminum smelter. The Government de- 
rived its revenue principally from the pro- 
duction of some 27 million barrels per 
year of crude oil by Bahrain Petroleum 
Co., Ltd. (Bapco), which is held on a 
50-50 basis by Texaco, Inc., and Standard 
Oil Co. of California. Since 1966, Bahrain 
has received a half-share of the income 
from Saudi Arabia’s offshore Abu Safah 
oilfield. Revenue received from crude oil 
produced in 1971 was an estimated $70 
million. 

Petroleum industry developimetits were 
highlighted by the September 1971 an- 
nouncement that Bapco planned to install 
a desulfurization unit at its Awali refinery. 
The 50,000-barrel-per-day unit will be 
built by Nippon Oil Co. which has been 
associated with the California Texas Oil 
Co. (Caltex) since 1949. Using the indirect 
method, the sulfur content of residual fuel 
oil will be reduced from a range of 2.5 to 
3.0 percent to a range of 0.5 to 1.0 per- 
cent. Nippon Oil Co., which markets with 
Caltex in Japan, will market the low-sul- 
fur residual fuel oil in Japan. 

Although no exploration wells were 
drilled in the Bapco concession arca in 
1971, data from the 1970 underwater gravi- 


metric geophysical survey continued to be 
processed in relation to information accru- 
ing from onshore surveys. 

Five development wells were drilled into 
the Bahrain producing formation and the 
two gas wells drilled into the Arab forma- 
tion were completed to provide a reserve 
gas supply for the refinery and Govern- 
ment powerplant. 

During the year crude oil production by 
Bapco averaged 74,922 barrels daily down 
slightly from 1970, but essentially un- 
changed since 1968. Well status as of De- 
cember 31, 1971 was as follows: 


Producing oil...... .............- dice ze iul 215 
Producing nir CD i ea S a Bg 8 
Injecting gas 7 
ô§ê⁵ẽL5³.é1b «i m 8 10 
Abandonedcdld 3% ³ÜW/] n 23 

Fotil ein rwĩRkl . ice e iium 263 


Deliveries of natural gas from the Khulf 
formation to the Aluminum Bahrain, Ltd. 
(Alba) aluminum reduction plant, which 
began in March, had increased to 41 mil- 
lion cubic feet daily by the end of the 
year. Natural gas produced from the Arab 
formation amounted during 1971 to 18.3 
billion cubic feet of which 5. billion 
cubic fect were delivered to the Govern- 
ment powerplant at Jufair and 6.3 million 
cubic fect were consumed at the Awali re- 
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finery. The remaining 6.3 million cubic 
feet were injected into the Bahrain forma- 
tion for pressure maintenance. 


For the second year in succession the 


Awali Refinery operated at record levels. 
Total runs to the plant averaged 257,779 


barrels per day whereas crude processed in . 


July averaged 288,817 barrels per day, sur- 
passing a previous months' average high. 
To enable the increased output to be 
shipped efficiently, two 350,000-barrel stor- 
age tanks and a 30-inch pipeline to Sitra 
port were completed.4 


Superior Oil Co., a United States firm, 
completed a seismic survey of its offshore 
concession area and following a thorough 
evaluation decided to drill in early 1972. 
The company's outlook was far from opti- 
mistic; their concession area had been rc- 
linquished by two previous companics. 


Final decision on the building of a su- 
pertanker drydock in Bahrain will not be 
made until mid-1972. Studies made during 
1970 and 1971 have established the com- 
mercial viability of the project. The 
scheme has the overall approval of the Or- 
ganization of Arab Petroleum Exporting 


Countries (OAPEC) whose members will | 


have ownership majority. 


The $250 million aluminum plant built 
by Alba at Askar began production in May 
following the first delivery’ of alumina 
from Australia. The smelters were built by 
British Smelter Construction, Ltd., at a 
cost of about $150 million; the remainder 
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was spent on ancilliary equipment includ- 
ing port facilities. At the end of 1971 half 
of the full complement of 400 pots were in 
production. The remaining two potlines 
will be completed by the end of 1972, 
bringing the plant on full stream with a 
capacity of 120,000 tons per year. Alumi- 
num produced in the early stages was esti- 
mated as costing $0.21 per pound, and 
then $0.145 per pound over the decade, 
compared with $0.24 per pound, a repre- 
sentative current price. ‘The low cost is at- 
tributed to the nominal cost of fuel.5 

Early in 1971 the Bahrain Government 
signed a 12-year loan agreement for $2.8 
million to finance part of the Govern- 
ment’s share of the Alba project. Other 
credits were signed between Williams and 
Glyn’s Bank of the United Kingdom and 
the Ruler of Bahrain.6 

It was announced during November 1971 
that the Government had approved a plan 
to build an aluminum extrusion plant at a 
cost of about $2.5 million to be financed 
partly by the Government and partly by 
Kaiser Aluminum and Chemical Corp. 
Construction of the plant, which will com- 
plement the Alba smelter, was scheduled 
to begin early in 1972 and to take about 
18 months to complete. Production capac- 
ity will be about 3,000 tons per year. 


4The Bahrain Petroleum Co., Ltd. 1971 An- 
nual Report. 
5 Mining Magazine. V. 125, No. 1, July 1971, 
p. 53. 
6 Mining Journal. V. 276, No. 7071, Feb. 26, 
1971, p. 138. 


Table 2.—Bahrain: Trade of crude petroleum and petroleum refinery products 
(Thousand 42-gallon barrels) 


Commodity 
EXPORTS 
Petroleum refinery products: 
r ki puteo ee SD P Lue MAU 
Napping... 8 
h ͥ aa eter cane D Dea 
Kerst eiusd ues 


Distillate fuel oilD“””.nnnnxsnnss 22 2-2. 
Residual fuel oil____..__________._____________- 
Pupricants ARCANO ũů»üT— dg E 


BUNKER LOA D—I NCS 
Petroleum refinery products: 


Distillate fuel olilll[“”wnnnnnnnndn. 
Residual fuel oil“ 


Crude petroleum 


Petroleum refinery products: 


Gasoline and naphtha____._________________._- 
RSC ae Dig y kr LM d tes 


r Revised. 


1969 1970 1971 

f ss TTB) 5,490 
VR ee 7,611 16,261 8,441 
1 13,681 13,710 15,870 
3% M TEUER 1.032 99 1.079 
%% ͤ m 15,915 20,828 21'697 
a 29,750 28,818 28,694 
3 3 8 1.117 
%%% EPA r 998 561 165 
5 76,774 181,179 82,558 
I 772 623 727 
%%% ICM 5,741 6,261 6,352 
. 6,519 6,884 7,079 
e 58,230 63,518 65,989 
3 1.588 1.712 1.317 
e qo 174 cs 
R 11 18 20 
p 1,778 1,769 1,937 
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JORDAN * 


The Jordanian mineral industry was 
hampered by the unsettled political atmos- 
phere in 1971. Petroleum refiners, cement 
producers, and phosphate rock miners did 
not realize profits of previous years. 

The most significant development in the 
Jordanian mineral industry during 1971 
was the expansion of the Zerka refinery 
from a 7,500-barrel-per-day to a 15,000-bar- 
rel-per-day capacity. The expansion cost 
was $9.5 million under contract to Chyioda 
Chemical and Engineering Co. In addition 
to supplying crude to the nation's only re- 
finery Trans-Arabian Pipeline (TAPline) is 
also a source of revenue for Jordan afford- 
ing approximately $11.26 million in transit 
and related fees in 1971. Petroleum and 
petroleum product imports totaled $14 
million in 1971. 

Phosphate rock deposit exploration and 
mine development continued during the 


Table 3.—Jordan: 


year. Production capacity was estimated at 
2 million tons per year. By 1975 produc- 
tion capacity is scheduled to reach 3 mil- 
lion tons per year. While plans were an- 
nounced for the construction of a 
phosphate fertilizer plant of 200,000-ton 
capacity by 1975, most of Jordanian phos- 
phates will continue to be exported. Dur- 
ing 1971 phosphate exports earned an esti- 
mated $6 million, providing about 19 
percent of Jordan’s foreign exchange earn- 
ings of $32 million in 1971. 


Phosphate rock exports declined by an 
estimated 25 percent as compared with 
those of 1970. The Syrian Government's re- 
fusal to permit Jordanian goods to transit 
through its territory to the ports of Leba- 
non during the last 6 months of 1971 was 
a contributing factor. 


7 Prepared by Bernadette Michalski. 


Exports and reexports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 
METALS 

Aluminum unwrou ght. 289 186 Syrian Arab Republic 131; Lebanon 52. 
Copper matũe Mk 872 606 All to Lebanon. 
Iron and steel: 

Metal sera 2,913 7,109 Do. 

Semimanufactures 296 253 Lebanon 132. 
Lead, unwrouggt 16 317 Lebanon 267; United Kingdom 50. 

NONMETALS 

Cennet xad satus 30,061 55,746 Saudi Arabia 47,255. 
Fertilizer materials, phosphatic. .......... 928,297 656,227 NA. 
Stone, sand and gravel: 

Dimension stone, crude and partly 

work 
Sale AER OREA IA A A 1,047 859 Iraq 713; Kuwait 62. 
Granite.. -------------------- 13,715 7,579 2i Arab Republic 5,120; Lebanon 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural............ 4,923 997 i Arabia 947; Syrian Arab Republic 
0. 

Gas, hydrocarbon, natural............... 790 72 Saudi Arabia 61; Syrian Arab Republic 11. 


NA Not available. 


Table 4.—Jordan: 


Imports of mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 1969 
METALS 
Aluminum and alloys, semimanufactures. . . 514 
Copper and alloys, all form 150 
Iron and steel: 
Pig iron, ferroalloys, and similar 
materials Dici ced RM tale 4,131 
Steel, primary forme 94,152 
Semimanufacturees 49, 950 
Lead: 
C öð—ée t eee 696 
Metal, including alloy 888 
Other: 
Base metals, including alloys, un- 
wrought, n.es__... 42 


See footnotes at end of table. 


1970 Principal sources, 1970 


128 
212 


Lebanon 406. 
Lebanon 98; United Kingdom 61. 


320 
23, 676 
46, 496 


863 
1,279 


All from Belgium. 
All from United States. 
India 8,206; Lebanon 2,257. 


United Kingdom 792. 
Kuwait 1,027. 
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Table 4.—Jordan: Imports of mineral commodities 1—Continued 


(Metric tons unless otherwise specified) 


1064 
Commodity 1969 
NONMETALS 
Cement. o oe ccs oec DELE 11,698 
Clays, erulle ---2-...... 783 
Fertilizer materials, crude or manufactured: 
Nitrogenous............-.........- 3,874 
Phosphatic...............-......... 7,461 
P ˙·riwm. y Dasha eds 857 
ß ⁵ð A ⁵ĩð—³ eed. sit 2, 605 
Sodium and potassium compounds, caustic 
83 cs eec seeded LL eti EE 684 
Stone, sand and - dimension stone, 
calcareous (marble)................... 985 


MINERAL FUELS AND RELATED MATERIALS 


Asphalt and bitumen, natural............ 1,276 
Coke and semicoke. .................... 464 
Petroleum, crude 

thousand 42-gallon barrels. . 8,712 

Refinery products: 
Gasoline do 33 
Kerosine do 200 
Lubriean tek do 55 
Other, bituminous mixtures do 1 
ff! A ese se do 289 


1970 Principal sources, 1970 


5,701 Lebanon 4, 275; Denmark 580. 


1,888 
6,454 
4,357 
2,882 


621 


Arab Republic of Egypt: 955; Bulgaria 307. 
Lebanon 3,800; Italy 1,181. 

Netherlands 1 496; Italy 1,098. 

Lebanon 2 ,380. 


Italy 291; Netherlands 153; United King- 
dom 144. 


Italy 343; Lebanon 289. 
Lebanon 526; France 124. 
All from Saudi Arabia. 


66 Greece 51; Netherlands 10. 
Greece 148; Italy 62. 
88 Lebanon 18; Iraq 7. 


362 


1 Jordanian imports transshipped through Lebanon or at least in part reported under the heading *Lebanon- 
Foreign" in official statistics without recording actual country of origin. These materials are credited to Lebanon 
in this table together with those materials actually from Lebanon. 


LEBANON * 


Lebanese mineral commodity output 
during 1971 was limited to several nonme- 
tallic minerals, metal semimanufactures 
based on imported crude metal forms and 
petroleum products derived from imported 
crude petroleum at Lebanon's two refiner- 
ies. Refinery throughput of crude was re- 
ported at 44,000 barrels per day. 


A supplemental agreement was signed 
and ratified between the Lebanese Govern- 
ment and the Iraq Petroleum Company 
(IPC), which provides a revised formula 
for calculating IPC guaranteed annual 
profit and the invoice price of crude oil 
delivered to the 30,000-barrel-per-day Trip- 
oli refinery. The agreement will presuma- 
bly open avenues for construction of a 6,200- 
barrel-per-day catalytic cracking unit at 


the Tripoli refinery, a project long delayed 
by lack of government authorization. The 
installation of a catalytic cracker at Trip- 
oli will raise the yield of gasoline and di- 
minish the yield of fuel oil, both critical 
factors in the Lebanese petroleum product 
consumption pattern. 

The construction of a third refinery with 
Saudi Arabian participation through Gen- 
eral Petroleum and Mineral Organization 
(Petromin) was still under consideration. 
A feasibility study was completed by Uni- 
versal Oil Products but results were not 
released. By yearend the Institut Francais 
du Pétrole was under consideration for a 
possible second feasibility study on the 
proposed third refinery in Lebanon. 


8 Prepared by Bernadette Michalski. 


Table 5.—Lebanon: Exports and reexports of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 
eoa pun metal inludin alloys, all forms. v5, 329 5,769 Syria 1,748; Iraq 1,019; Kuwait 368. 
88 metal including alloys, all forms 482 419 Belgium 163; Spain 50; "West Germany 48. 
nworked or partly worked 
troy ounces.. 1 92,948 244,924 Saudi Arabia 111,081; Kuwait 50,477. 
Iron and steel: 
65X1QUXẽ&U.... ⁵ð i 8 24,474 62,805 Yugoslavia 30,292; Italy 16,883; Arab 
Republic of Egypt 10,304. 
Pig WON ol n cas ecee esse ua 30 Saudi Arabia 19; Syria 10. 


See footnotes at end of table. 
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Table 5.—Lebanon: Exports and reexports of selected mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal destinations, 1970 
METALS—Continued 
Iron and steel—Continued 
Steel, primary forms and semimanu- 
n . EN r 26,100 46,011 Turkey 9,796; Iraq 8, 382; Syria 2,711. 
Lead metal including alloys, all forms 305 307 Kuwait 75; Saudi Arabia 88; Jordan 26. 
M esium semimanufactur es 2 = 
Molybdenum. ............-..-.......... 2 1 All to United States. 
Nickel metal including alloys, all forms 9 6 Kuwait 3; Belgium 2; Libya 1. 
Platinum group including alloys, all forms 
troy ounces. . 1,863 8,858 United Kingdom 2,251; Kuwait 1,607. 
Silver including alloys, all forms....do.... 176,829 317,874 iic ang 245,471; United Kingdom 
Zinc metal including alloys, all forms 3 24 Iraq 15; Saudi Arabia 6; Kuwait 2. 
Other, precious, waste and scrap. ........ 61 19,294 Belgium 14,502; Switzerland 4,300. 
Other ores and concentrate of base metals, 
RN oe obs u. mw... 88 60 P 
NONMETALS 
Abrasives, natural, pumice, emery, natural 
corundum etee 307 84 Saudi Arabia 9; Libya 9; Kuwait 8. 
, i te oad 354,569 470,642 Algeria 188,010; Yugoslavia 103, 893; 
Nigeria 84,150. 
Fl cee  oatisbiu 4 9 Kuwait 7; Jordan 1; Saudi Arabia 1. 
Clays and products: 
...;. ³ĩð K ee a as 69 172 Jordan 115; Syria 31; Saudi Arabia 13. 
Products: 
Refractor ec 338 269 Jordan 124; Iraq 57; Saudi Arabia 40. 
Nonrefractory.................- 1,137 1,172 Saudi Arabia 495; Kuwait 236; Jordan 213. 
Diamond, all grades carats.. 18, 175 54, 500 E end 21,000; France 13,500; Greece 
Distmile reena n 14 87 Saudi Arabia 81; Turkey 5. 
Fertilizer materials: 
..... eee eed 170 510 Jordan 505; Saudi Arabia 5. 
Manufactured: 
Nitrogenoun s 99 9,216 Syria 9,184; Saudi Arabia 32. 
Phosphatic. ..............-.--.-. 57,021 52,013 Pakistan 12,000; Italy 9, 880; Syria 8,896. 
Potass ie 1 a 
Other REDE Y 8,101 637 Syria 612; Saudi Arabia 25. 
n ß 28 106 Syria 104; Kuwait 1; Jordan 1. 
Gem stones, precious and semiprecious ex- 
cept diamond carats.. 771,470 2,285,000 United Kingdom 655,000; Switzerland 
640,000; West Germany 205,000. 
F ͤÜĩ§Ü⁊¹˙i⁰i¹ eee Rao Le V 7 1 All to Saudi Arabia. 
Gypsum and anhydrit ee 2,148 676 Ghana 325; Libya 175; Jordan 140. 
ING ss MN NES SCIRE SENDEN 55,140 61,711 Libya 48,888; Saudi Arabia 8,670; Jordan 
,168. 
Pigments, mineral...................... 10 14 Saudi Arabia 18; Jordan 1. 
7C⁵»ͤ— POTERO a ee RS 800 " 
J PEE 16 59 Saudi Arabia 50; Kuwait 2. 
Sodium and potassium compounds, caustic 
soda and caustic potash............... 45 54 Jordan 18; Liberia 18; Syria 12. 
Stone, sand and gravel: 
Dimension stone, crude and partly 
worked: 
Calcareous... ........... LLL LL 1,932 1,638 Kuwait 806; Jordan 387; Saudi Arabia 
96. » 
Noncealcareous. . ............... 400 467 Kuwait 384; Saudi Arabia 76. 
Dimension stone, worked 8,185 3,213 Kuwait 2,103; Saudi Arabia 869; Qatar 
128. 
Gravel and crushed rock. ........... 1,768 1,763 Jordan 1,467. 
%/%)%%%%CCCCͥͤã ò ͤ VER ME HUN 1,300 557 Syria 534; Kuwait 9. 
Sulfur: 
Elemental, all form 8,987 2,667 Jordan 993; Iraq 657; Cyprus 500. 
Sulfuric acid. .................... - 1,217 1,504 Syria 844; Libya 478; Cyprus 71. 
Tale and steatite. .......... 2. c. ee 51 5 All to Libya. 
Nonmetals, n. ess 157 76 Italy 57; Saudi Arabia 10; Belgium 9. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, naturalll 2 10 West Germany 5; Syria 4; Saudi Arabia 1. 
Coal, all grades. ................. LL... 420 285 Jordan 180; Saudi Arabia 49; Qatar 5. 
Coke and semicoke- .................... 1,594 1,052 Syria 403; Iraq 844; Jordan 248. 
Gas, natural 2,846 1,533 Syria 1,181; Cyprus 351. 
Petroleum refinery products: 
Gasoline. thousand 42-gallon barrels. - 371 252 Jordan 53; Syria 36. 
Kerosine. ................... do.... 2,023 2,398 Jordan 173; Syria 167. 
// ˙AA do 3,697 4,633 Italy 932; Arab Republic of Egypt 406; 
f Greece 404. 
Lubricants... -2-22-22 do.... 236 828 Jordan 146. 
Other petroleum products do.... 14 o 
%/%%é⁵Ü%: uem iz do.... 6,341 7,611 
r Revised. 


Source: Direction Générale des Douanes. Statistiques du Commerce Extérieur. V. 1, 1969 and 1970. 
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Table 6.—Lebanon: Imports of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum: 
Oxide and hydroxide 
Metals including alloys, all forms 
Copper metal including alloys, all forms 


Gold unworked or partly worked 
thousand troy ounces. . 


Iron and steel: 
SOTBDAacssocd m. y AGI Es 
Pig iron and ferroalloys. sss 
Steel: 


Common grades: 
Primary form 


Semimanufactures.......... 


Alloys and high carbon, primary 
forms and semimanufactures. . . 


Lead: 


Metal including alloys, all forms 


Magnesium metal including alloys, all forms 
Mercur 6-pound flasks. . 
Nickel metal including alloys, all forms 


Platinum group including alloys, all forms 
troy ounces.. 


Silver including alloys, all forms do 
Tin, including alloys, all forms. long tons 
Titanium, oxide.......................- 


Zinc: 
Oxides goose wee eet cce suse eee 
Metal including alloys all forms 

NONMETALS 

Abrasives, natural, pumice, emery, natural 

corundum etc 


Products: 


Diatomite JJ ᷣ tee 8 
Feldspar and fluorspar. ................. 
Fertilizer materials: 

Natural: 


Manufactured: 
Nitrogenous_._..-.-..--------- 


Phosphatic 
Potas sic 


Gem stones, precious and semiprecious ex- 
cept diamond: 
Natural. .......... thousand carats. . 


1969 


101,846 
167,754 


822 


107 
1,222 


2 
671 


8 


5,805 
24,049 
27 
1,167 
105 
881 
2,615 
6,023 
20 
1,285 
1,933 
5,436 
3,229 
7,084 
58,205 


286 
510 


91,200 
6,825 
17,466 


100 
5,510 


1,101 
8,937 


4,767 


3,112 
150 


1970 


110,223 
119,767 


1,121 


143,037 
2.924 


28,452 


102 
8.237 


1,676 
16,948 


1,015 


4,755 
130 


Principal sources, 1970 


France 1,400; West Germany 101. 
Greece 3 886; Canada 1,414; France 1,224. 
porum 280; France 174; United States 


Switzerland 1,948; United Kingdom 961; 
France 469. 


Kuwait 18,226; Jordan 4,635; Iraq 4,221. 
Poland 994; France 257. 


re 51,708; Bulgaria 25,724; Romania 


18. 
Czechoslovakia 29,932; West Germany 
16,912. 


Japan 398; Austria 330; West Germany 


West Germany 47; France 29; United 
Kingdom 27. 
E 419; Jordan 327; West Germany 
0 


All from France. 

West Germany 8; S 

West Germany 5: 
dom 2. 


United Kingdom 2,476; Syrian Arab Re- 
public 2,411; Japan 8 803. 

France 13 760; United Kingdom 10,417. 

United Kingdom 60; Malaysia 20. 

West Germany 3 400; “United Kingdom 
8,800; Finland i 276 


East Germany 16; France 10; U. S. S. R. 10. 
Belgium 420; Iraq 334. 


ain 2; Japan 2. 
rance 2; nited King- 


Greece 1,800; West Germany 503; People's 
Republic of China 268. 

Republic of South Africa 2,252; Cyprus 
2,118; Canada 1,996 

All from Italy. 

Denmark 496; Belgium 347; France 242. 

United Kingdom 336; Belgium 225; 
Romania 100. 


United Kingdom 5,116; Greece 1,368. 


West Germany 938; People’s Republic of 
China 396; Morocco 284. 

Italy 3,027; West Germany 1,425; France 
997 


Belgium 27,330; India 10,560; Zaire 5,470. 
United States 216. 
Italy 780; Austria 200; Yugoslavia 150. 


Jordan 143,084; Syrian Arab Republic 2. 
Chile 2,651; France 113; Spain 80. 


United Kingdom 10,753; West Germany 
9,249; Italy 5,220. 

All from Belgium. 

Spain 4,100; West Germany 1,490; East 
Germany 1 ,000. 

West Germany 1,220; Portugal 332. 

France 8,514; Italy 6 ,420; United States 


West Germany 2,565; People’s Republic 
of China 1,340; india 1,105. 

France 3, 625; Switzerland 650. 

All from West Germany. 
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Imports of selected mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 
NONMETALS— Continued 
S etos uat ue maa 28 69 People 8 pue of China 40; Tanzania 
; Ita 
Gypsum and anhydrite.................. 45,716 48,281 Syrian Arab Republic 43,678. 
iMC@2s2u een own bsc P Cu LI DE La 22 28 United Kingdom 15; N etherlands 7; West 
Germany 
Magnes ite 1 12 Netherlands 11; Italy 1. 
Mica, all form 15 28 Unites Kingdom 12; Norway 9; Romania 
Pigments, mineral including processed iron 
Oxldol. o et ie eee 246 133 West Germany 70; United Kingdom 24; 
Spain 12. 
FFII. eee 18 1 Allfrom Morocco. 
Sall cece d 411 All from United Kingdom. 
Sodium and potassium compounds 3,235 5,017 Italy 2,565; Romania 1,580. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Caleareou s 19,700 23,506 Italy 16,285; Turkey 3, 000 
Noncalcareous 2,350 2,670 Syrian Arab Republic 2 211; Italy 394. 
Wok! 8 129 177 Italy 105; Syrian Arab "Republic 29; Bel- 
gium 11. 
Deemie denis 6 2 
Gravel and crushed stone 11,969 8,510 Italy 5,850; Jordan 2,228; France 341. 
Limestone- ------------------------ 11 ae 
Quartz and quartz ite 23 Norway 39; Republic of South Africa 6. 
S 22. ccc d LU E as 557 1,191 Syrian Arab Republic 1,188; France 21; 
United States 21. 
Sulfur: 
Elemental, all forms- -.-------------- 57,196 61,888 France 61,002; West Germany 215. 
Sulfuric acid___.__.__-----_-------- 15,182 140 Netherlands 86; U.S.S.R. 50. 
Tale and steatite_.--------------------- 59 887 People's Republic of China 234; Italy 80; 
Norway 36. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural............ 81 15 West Germany 10; United States 5. 
Carbon and carbon black .. 65 65 United States 44; United Kingdom 13. 
Coal, all grades- _ - --------------------- 1,150 300 All from Belgium 
Coke and semicoke___------------------ 11,546 5,101 France 3,922; Poland 1,179. 
Peat oea Kk A 8 10 29 All from Romania. 
Petroleum refinery products: 
Gasoline. thousand 42-gallon barrels. . 2,990 3,170 Iraq 2,668; Saudi Arabia 478. 
Kerosine. ..................- do 347 402 Iraq 336; Saudi Arabia 63. 
Gas oil and fuel oil do- 4,697 5,199 Iraq 4, 136; Saudi Arabia 1,056. 
Lubricants. ................- do- 122 125 Italy 65: United Kingdom 33. 
Liquefied petroleum gas do- 718 712 Italy 303; Iraq 180; x am 155. 
Mineral jelly and wax......... do.... 5 6 Romania 2; U. S. S. R. 1 
GAA ˙³¹w ͤ ee eT EE do.... 198 163 Iraq 136. 
r hangen do- 9,072 9,777 
Mineral tar and other coal-, petroleum- or 
gas-derived crude chemicals 616 402 Netherlands 372. 


Source: 


Direction Générale des Douanes. Statistiques de Commerce Extérieur. V. 1, 1969 and 1970. 


OMAN ? 


Oman's petroleum industry completely 
dominates the country's mineral industry. 
In addition to unused associated gas pro- 
duced with the crude oil and possibly 
some nonmetallic construction materials, 
no other mineral commodities are pro- 
duced. As one of the least developed coun- 
tries in the Middle East, the nation has 
had limited opportunity for economic ad- 
vancement as former rulers have restricted 
economic development. In 1971, under the 
leadership of the present ruler, Sultan 
Qaboos, Oman was admitted as a full 
member into the Arab League, the United 


Nations, the World Bank, and the Interna- 
tional Monetary Fund. The discovery and 
development of crude oil in Oman has 
been the catalyst to the nation's efforts to 
join the world community. The year 1971 
was one of considerable achievement. 


Progres on the new international air- 
port was rapid and many new schools were 
built or under construction. A contract 
equivalent to $23.4 million for a road 
along the Batinah coast was awarded to a 
British firm and a contract for $44.3 was 


? Prepared by David A. Carleton. 
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let to a West German consortium for the 
construction of a new port. 

Petroleum Development (Oman), Ltd. 
(PDO), concessionaire for most of onshore 
Oman, brought its fourth field, al-Hu- 
waisah, into production in February 1971. 
However, because of the increased water 
encroachment in Natih and Fahud oil- 
fields, production was cut back during the 
year. Crude oil production in 1971 aver- 
aged 294,328 barrels per day, 11 percent 
less than in 1970. The following tabulation 
gives production by field in thousands of 
barrels per year: 


1970 1971 
P/! 8,946.9 11. 778.1 
Nl eo sce 36, 488.3 9,543.9 
Fah ud 75, 775.3 55, 644.1 
al-Huwaisa gg ae 0,463.7 
oll 121, 210.5 107, 429. 8 


Production was particularly hampered 
during the year by a blowout at Yibal-14 
which was not finally overcome until June 
1971. At that time six drilling rigs were 
operating within the concession area. Dur- 
ing the year, a total of 246,531 feet was 
drilled. Of this, 64,607 feet was exploration 
drilling in 11 wells, none of which proved 
successful. Development drilling in the ex- 
isting four fields accounted for the remain- 
ing 181,924 feet drilled. Six seismic survey 
parties completed 82 party-months of geo- 
physical surveying during the year. 

In the Fahud field, nine water injection 
wells and six producing wells were drilled. 
Two water injection wells were drilled in 
the Natih field and six in the Yibal field 
as part of the secondary recovery water 
injection project. Eleven development wells 
were also drilled at Yibal. In addition, five 
development wells and one appraisal well 
were drilled in the al-Huwaisah field. 
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The terms of the February 15, 1971, 
Tehran Agreement between Persian Gulf 
members of the Organization of Petroleum 
Exporting Countries (OPEC) and the oil- 
producing companies operating in those 
States were incorporated in the PDO con- 
cession. As a result, the posted price for 
Omani crude was raised from $1.82 per 
barrel for 33° API gravity crude to $2.05 
per barrel on February 15, 1971, and again 
to $2.31 per barrel on June 1, 1971. 


Although production declined, govern- 
ment revenue from oil, rose 7.5 percent be- 
cause of the application of the OPEC ac- 
cords at Tehran. PDO payments to the 
Oman Government in 1971 totaled $124 
million, including royalties, taxes, and the 
third annual rental payments of $260,000 
for the Dhofar area concession. This latter 
concession is only for 6 years ending June 
1975 unless oil is discovered. This explains 
increased exploration drilling of 20 wells 
during 1970 and 1971 compared with four 
wells during the previous 2 years. Govern- 
ment revenue rose from $0.88 per barrel in 
1970 to $1.08 in 1971. 


Wintershall, A.G., the West German op- 
erator of the concession offshore from the 
Batinah coast which completed an unsuc- 
cessful well in 1970, planned to complete a 
second well at the end of 1971 at a site 4 
miles north of Daymaniayt Islands. 


Early in September the Sultan formally 
withdrew the oil offshore concession he 
had granted in 1970 to Wendell Phillips, 
an American citizen. The concession cov- 
ered Oman's continental shelf between Ras 
al Hadd and the Dhofar border. The Gov- 
ernment announced that it would soon put 
the acreage up to tender by other inter- 
ested oil companies. 


PEOPLE'S DEMOCRATIC REPUBLIC OF YEMEN 10 


The South Yemen-Algerian Petroleum 
Co. (Syapco), the joint venture between 
Algeria's national oil company SONA- 
TRACH, (49 percent) and the Petroleum 
Board of South Yemen (51 percent), com- 
pleted its initial season of seismic surveying 
on the 76,000-square-mile concession in the 
Hadhramaut in July 1971. This area was 
under concession until 1966 to a subsidiary 
of Standard Oil Co. (Indiana). Beginning in 
November 1970, a Syapco crew completed 
740 kilometers of profile in the vicinity of 
Thamud, extending southwest to Hawarin 


where a dry hole was drilled by the former 
concessionaire and north to the southern 
edge of the Rub ’al Khali. Profiles were done 
east of Thamud to an Indiana dry hole site 
near Tarfit. The results of the geophysical 
survey, which were described as being good 
technically, were to be processed in Alge- . 
ria. Syapco planned to resume its program 
in the fall of 1971 with coverage of a 700- 
square-mile area running northeast of Tar- 
fit to the Dhofar (Oman) border and then 
north to the Rub 'al Khali. 


10 Prepared by David A. Carleton. 
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Under a general economic agreement 
signed in August 1971, Romania will assist 
in prospecting for minerals and will par- 
ticipate in the work of Syapco. Reportedly, 
the People's Republic of China's team re- 
cently carried out geological work in the 
eastern Hadhramant; however, results have 
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not been published. 

Salt production, the only primary min- 
eral, produced declined considerably based 
on exports to Japan. In 1971, Japan re- 
ceived only 24,739 tons of evaporated salt 
compared with 41,734 tons in 1970. 


Table 7.—People's Democratic Republic of Yemen: Exports and reexports 
of mineral commodities 


Commodity 1969 1970 r 1971 

Petroleum refinery products: 
ff A thousand 42-gallon barrels. . 1,625 1,500 1,765 
Kerosine and jet fuel do- „194 7,770 5,136 
Distillate 0Bnùn 7]ð21 See See nce do.... 4,997 7,970 4,000 
Residual fuel oll „„„ do.... 26,011 21,960 11,010 
Other including LPG and feedstocks........................ do- „250 1,792 
Total. cocos ² ¹ ⁰ ͥͤ qt LEE do.... 38,228 41,450 23,708 
Sabi S Lu tk ˙ sete aca Ud 8 metric tons.. 57,668 41,784 24, 739 

r Revised. 


1 Japanese imports from the People's Democratic Republic of Yemen. 


QATAR !! 


On September 3, 1971, Qatar became an 
independent nation when officials of both 
Oatar and the United Kingdom signed a 
Treaty of Friendship which abrogated the 
old special national defense and foreign af- 
fairs treaty. Oatar's independence has had 
little impact on the country's petroleum 
dominated economy. Factors weighing most 
heavily on the mineral economy have been 
the recent price increases, made effective 
February 15, 1971, through the auspices of 
OPEC, and the Government policy of in- 
dustrial diversification. 

In 1971 petroleum accounted for 65 to 
75 percent of Qatar’s gross domestic prod- 
uct and supplied more than 90 percent of 
government revenue. Government revenue 
in 1971 was $225 million 12 compared with 
$120 million in 1970. 

Recently Oatar launched a diversification 
program, intended to reduce dependence 
on oil recovery as a primary source of na- 
tional income and to implement national 
self-sufficiency. A major scheme in the pro- 
gram is a $60 million project to export 
liquefied petroleum gas. The project which 
was announced during March 1971 will 
take 3 years to complete and will have a 
capacity of 800,000 tons per year of liquid 
gases. It will be undertaken by Qatar Pe- 
troleum Co., Ltd. (OPC), using associated 
natural gas from the Dukhan oilfield. The 
project will include the construction of 


compression facilities at the oilfield, a 60- 
mile pipeline for transporting the liquids 
to Umm Said’s export terminal, and units 
for separating propane, butane, and other 
liquids. After separation of the liquid com- 
ponents, the dry gas (methane and 
ethane) will be supplied to the fertilizer 
plant under construction at Umm Said. 
The main market for the propane and bu- 
tane will be Japan.13 

Under the agreement, OPC will supply, 
without charge, all the Dukhan gas re- 
quired to meet Government needs.14 

Construction of the Qatar Fertilizer Co.'s 
$67.7 million ammonia-urea project at 
Umm Said continued during the year and 
is expected to be completed during 1972. 
The company, which is 63 percent owned 
by the Government, is supported finan- 
cially by six British banks to the extent of 
$37.8 million and several other British 
firms including a British-Norwegian plant 
contractor. 

During December 1971, a $10.9 million 
contract for expanding the Umm Bab ce- 
ment plant was awarded to Tarmac Con- 
struction Co., a British firm. The addition 


11 Prepared by David A. Carleton. 

12 Where necessary, values have been converted 
from Qatari-Dubai rials (QDR) to U.S. dollars 
at the rate of 1 ODR—US$0.2105. 

13 Middle East Economic Survey. V. 14, No. 21, 
Mar. 19, 1971, p. 6. 

1 Financial Times. No. 25,585, Oct. 22, 1971, 


p. 17 
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to be built for Oatar National Cement Co. 
will have a capacity of about 120,000 tons 
per year.15 

Qatar’s crude oil production, which had 
been increasing less than 5 percent an- 
nually during the past 5 years, surged 
ahead by 19 percent in 1971. Production 
rose from 362,893 barrels per day in 1970 
to 429,815 barrels per day in 1971. 


Although both producing companies in 
Qatar, QPC and Shell Oil Co. of Qatar 
(Shell) , increased their output, Shell regis- 
tered the larger gains and for the first 
time surpassed production of the former. 
Shell's substantial increase, 20 percent, was 
the result of a program begun in Septem- 
ber 1970 to increase the offtake of Maydam 
Mahzam field. The number of producing 
wells in this field were increased by three. 
Shell plans to significantly increase produc- 
tion in 1972 when the offshore Bul Hanine 
field comes onstream at an initial rate of 
100,000 barrels per day, increasing after 1 
year to 150,000 barrels per day. This 
means that by 1973 Qatari output could 
be almost twice that of 1970. 


During 1971, the development of Bul 
Hanine field at a cost of $42 million has 
been the main concentration of activity. 
Construction of production and gas-oil sep- 
aration platforms and the 20-inch pipeline 
to the Halul Island terminal were virtually 
complete at yearend. Shell also expanded 
its Halul terminal facilities by installing 
the world's largest single-point mooring 
buoy about 6 miles south of the island. 
The 250-ton buoy which can berth tankers 
up to 500,000 deadweight tons was assem- 
bled in Dubai from  U.S.-manufactured 
components. 


OPC's production of 207,494 barrels per 
day was 9 percent higher than in 1970, the 
result of a strong marketing position for 
Middle East crude as well as a successful 
well-acidizing program, the completion of 
several development wells, and a successful 
pressure maintenance program by increas- 
ing water injection. 

The Japanese-owned Qatar Oil Co., Ltd. 
(QOC), drilled its first exploratory well 
on January 18, 1971, reaching a depth of 
11,500 feet on April 10, 1971. The well 
tested at 3,000 barrels daily, yielding a 
crude of 40* API gravity and 1 percent 
sulfur content. A second well spudded May 
14, 1971, reportedly struck oil and flowed 
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at a higher rate than the first. The struc- 
ture is located in the eastern part of the 
concession, southwest of Bunduq field and 
several miles from Sharawa Island. It was 
reported in May, 1971, that 3 more explo- 
ration wells will be drilled in fiscal 1971 
(July 1971 through June 1972) and that 6 
more wells would be drilled the following 
fiscal year. It is anticipated that produc- 
tion will eventually reach between 50,000 
and 100,000 barrels per day and that the 
crude will be exported from a terminal in 
or near Sharawa Island.16 


Oatar had two other petroleum conces- 
sionaires at yearend 1971, Southeast Asia 
Oil and Gas Co., which held a 3,300- 
square-mile offshore concessions, and Bel- 
gium Oil Corp. (BOC), which obtained an 
onshore concession during 1971. No devel- 
opments by the former company were 
reported during the year and the status of 
the concession was unclear. 


On August 12, 1971, the Government is- 
sued a concession to BOC with terms simi- 
lar to that issued to QOC. The area, for- 
merly held by OPC, covers approximately 
12,000 square kilometers and had a dura- 
tion of 30 years. The company was to pay 
a signature bonus of $1.5 million and 
other bonuses totaling $9.5 million if oil is 
found and when production reaches 
200,000 barrels per day. A sliding-scale, 
fully expensed royalty in accordance with 
the OPEC formula will start at 12.5 per- 
cent and rise to 15 percent when 200,000 
barrels per day is reached. The tax is 55 
percent of annual profits. Relinquishment 
covers 30 percent of the area after 5 years, 
rising to a total of 70 percent 20 years 
after the effective date of Jan. 1, 1972. 


After years of trying to persuade the 
OPC and Shell into building or expanding 
the Umm Said refinery, the Qatar Govern- 
ment has signed a contract with a subsidi- 
ary of the United States firm J. Ray Mc- 
Dermott and Co. Inc. for the construction 
of a 6,000-barrel-per-day refinery at Umm 
Said. The plant is being built for the State 
company National Oil Development Co. 
(NODCO), which will be responsile for 
exporting the 3,000 barrels per day above 
Oatar's domestic requirements. 


145 Middle East Economic Survey. V. 25, No. 10, 
Dec. 31, 1971, p. 7. 
; 16 Japan Petroleum Weekly. May 17, 1971, p. 
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Table 8.—Qatar: Exports of crude petroleum and imports of petroleum 
refinery products 


(Thousand 42-gallon barrels) 


Commodity 


EXPORTS 


SYRIAN ARAB REPUBLIC * 


The production of crude petroleum at a 
level of 99,896 barrels per day dominated 
Syria's mineral output in 1971. While the 
Nation produces a variety of nonmetallic 
minerals, output remained relatively stable 
with significant increases reported in pro- 
duction of phosphate rock as a result of 
development activity in the Palmyra area. 

Total exports were reported at $198 mil- 
lion in 1971 and $203 million in 1970. 
Mineral commodity exports, principally 
crude petroleum were estimated at $36 
million and $30 million, respectively. 

The value of total imports was reported 
at $450 million in 1971 and $360 million 
in 1970. Mineral commodity imports con- 
tributed about one-fifth of this total or 
about $75 million in 1970. 

Mineral commodity imports are limited 
in quantity but extend through a wide 
range of commodities. Most significant by 
value is iron and steel, estimated at $10 
million in 1970 with East Europe as the 
major supply source. 

The Iraq Petroleum Co. (IPC) pipeline 
crosses more than 300 miles of Syrian terri- 
tory providing that nation with a sizable 


1969 1970 1971 
ES EEES ET A EAE 129,598 131,765 156,439 
AENEA AEEA EES E E 302 811 325 
2... 28 20 25 
S2 ĩ⅛ðÄ EPOR OON 172 200 250 
edm er E A 11 r 14 10 
32 PERENNE DEN 124 r 43 88 
xt I ML M uA. 632 588 648 
income in transit and related fees. IPC 
pipeline throughput in 1971 averaged 


988,495 barrels per day earning aya an 
estimated $60.24 million. 

The Trans-Arabian Pipeline (TAPline) 
crosses the Syrian territory for 79 miles. 
Pipeline throughput was interrupted by 
four breaks in 1971, resulting in a total 
throughput loss of 2,336,000 barrels and re- 
ducing the average daily throughput to 
338,361 barrels which earned an estimated 
$12.21 million in transit and related fees. 

The bulk of Syria's crude oil production 
was exported, with only an estimated 
35,000 barrels per day processessd at the 
Homs refinery. Domestic low-gravity crudes 
were combined with light Iraqi crude de- 
livered via the IPC pipeline to yield 46,300 
tons per day of petroleum products. Ex- 
pansion of the Homs refinery from 30,000 
to 54,000 barrels per day was completed by 
spring of 1971. During late summer sulfur 
recovery facilities from Syrian high-sulfur 
crudes were in operation at Homs. Sulfur 
recovery operations should yield about 
30,000 tons of sulfur per year. The bulk of 
this output will be exported. 


UNITED ARAB EMIRATES “ 


On July 18, 1971, six of the seven inde- 
pendent sheikhdoms of the former Trucial 
States formally agreed to form a federation 
to be called the United Arab Emirates. In- 
cluded were Abu Dhabi, Dubai, Sharjah, 
Ajman, Fujairah, and Umm al-Qaiwain. The 
seventh sheikhdom, Ras al-Khaimah, was 
dissatisfied with the provisional constitu- 
tion but early in 1972 formally became a 


member of the federation. Bahrain and 
Qatar, signatories to the original nine- 
member federation, have formed separate 
States. 

Abu  Dhabi.—Abu  Dhabi's economic 
growth in recent years has been extremely 
rapid and is due to the government's pol- 


17 Prepared by Bernadette Michalsi. 
15 Prepared by David A. Carleton. 
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icy of utilizing income from oil production 
for the welfare and development of the 
country. Income from oil rose from about 
$240 million in 1970 to about $350 million 
in 1971. With a population of roughly 
80,000, Abu Dhabi's per capita income of 
$4,200 is one of the highest in the world. 
Economic development plans have been 
prepared in order to create a viable eco- 
nomic and social infrastructure. Current 
plans call for agricultural development, ex- 
ploiting other mineral resources, expanding 
fisheries, and encouraging investment into 
commercial and industrial ventures. 


Specifically, Abu Dhabi is currently study- 
ing four major industrial projects: (1) A 
Swiss firm was given a contract to prepare 
an operational study for the construction 
of a 200,000-ton-per-year cement plant to 
be built inland near the Buraimi Oasis at 
an estimated cost of $10.5 million; (2) 
Humphreys and Glasgow, Inc., a British 
firm, was given a contract to make a feasi- 
bility study for the design of a plant to 
recover sulfur from associated gas pro- 
duced with the crude oil (the sulfuric acid 
produced would be sent to the Abu Dhabi 
sea water distillation plant, while the sul- 
fur would be mainly for export); (8) a 
French firm has put forward a proposal to 
establish, in partnership with the Abu 
Dhabi Government, a gas-based petrochem- 
ical plant at a cost of about $13 million, 
envisaging a plant capable of producing 
10,000 tons per year of polyvinyl chloride, 
15,400 tons per year of caustic soda, and 
9,500 tons per year of calcium diphos- 
phate; and (4) a Dubai contracting firm 
has been asked to negotiate with a British 
firm to arrange a feasibility study which 
envisions a major gas-powered aluminum 
plant in Abu Dhabi having a capacity of 
200,000 tons per year, located on Sir Bani 
Yas island and requiring an investment of 
$200 million.19 


On September 6, 1971, Iran and Abu 
Dhabi initialed an agreement concerning 
the demarcation of an offshore boundary. 
Reportedly the median line dividing the 
offshore area was calculated in accordance 
with the shore-to-shore principal, without 
taking into account intervening islands. 

Abu Dhabi petroleum production in 
1971 totaled 341,004,000 barrels (934,258 
barrels per day), up a substantial 35 per- 
cent from 1970. Output of Abu Dhabi Pe- 
troleum Co., Ltd. (ADPC), the country's 
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principal producer amounted to 574,958 


barrels per day. This was an increase of 38 
percent over 1970 production, a rate only 
slightly higher than that of the country's 
other producer, Abu Dhabi Marine Areas, 
Ltd. (ADMA). All of ADPC's production 
came from the Murban oilfield (including 
Bab and Bu Hasa domes); however, pro- 
duction from Asab field (formerly Abu 
Jidu) will be possible in about 1974, fol- 
lowing the construction of a 26-inch pipe- 
line to the coast. 


Exploration drilling at Zarrara in the 
far south has been suspended pending 
boundary discussions with Saudi Arabia. 
The Zarrara discovery is on the same 
structure as the Shaybah field found by 
the Saudi Arabia concessionaires, Arabian 
American Oil Co. (ARAMCO). Offshore 
(within the 3-mile limit) the Muhaiyimat 
well was abandoned at a depth of 6,125 
feet and a new well at Hail is being 
drilled. The Hail well had reached 11,600 
feet at yearend and after perforating and 
acidizing produced only a small quantity 
of sour gas. Principal ADPC development 
work included main-line and spur-line 
looping which will increase the company's 
deliverability to more than 800,000 barrels 
per day. 

All ADMA's production comes from the 
offshore Zakum and Umm Shaif fields. An- 
other field, Nasr, north of Das Island is 
being evaluated. Other ADMA develop- 
ments include planning for a second well 
at Umm Addalkh, analyzing a fourth well 
at Sath al Raazboot, and shutting-in the 
Abu al] Bukhoosh well, believed to be an 
extension of Iran's Sassan field. 


During the year, the West German con- 
sortium, Deutsche Erdólversorgungsgesell- 
schaft, m.b.h. (Deminex), engaged in negoti- 
ations with British Petroleum Co., Ltd. 
(BP), which owns one-third of ADMA for 
the purchase of a share of the BP interest. 
Because of the possibility of the Abu Dhabi 
Government gaining a share in the company 
as a result of 1972 OPEC negotiations, the 
Deminex offer was pending. 


The offshore Mubarraz field of Abu 
Dhabi Oil Co., Ltd. (ADOCO), a Japanese 
consortium, is expected to come on stream 
toward the end of 1972 at a rate of about 
50,000 barrels per day, to be doubled by 


19 Middle East Economic Survey. V. 14, No. 35, 
june 25, 1971, p. 3. 
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1974. The field so far has six wells which 
yield 3,000 to 5,000 barrels per day each, 
the crude having a gravity of 33? to 41? 
API and a sulfur content of 0.7 to 1.7 per- 
cent. Developments at the offshore Dalma 
field were not reported for 1971. The 1970 
discovery well produced 4,000 barrels per 
day of a light, low-sulfur crude and 18 
million cubic feet per day of natural gas. 

Reportedly, the Bunduq field which 
straddles the offshore Qatar-Abu Dhabi 
boundary and is being developed by Bun- 
duq Oil Co., a consortium owned equally 
by British, French, and Japanese interests, 
will come on stream early in 1973 at a 
rate of 40,000 barrels per day. 

Phillips Petroleum Co., operator of a 
13,000-square-kilometer onshore concession 
it holds with other United States and Ital- 
ian interests, was evaluating its Zayghat 
find of 1969. Twenty-five percent of the 
concession area will be relinquished early 
in 1972. 

Amerada Hess Corp., which was brought 
into the Pan Ocean Oil Corp. consortium 
early in 1971 and became the operator, 
abandoned its first wildcat after testing 
noncommercial gas shows. The well, lo- 
cated just west of the offshore Dalma dis- 
covery by ADOCO reached a depth of 
12,564 feet. The company plans to carry 
out new seismic work before starting fur- 
ther drilling. Percentage ownership of the 
consortium is as follows: Amerada Hess 
Corp., 31.5; Pan Ocean Oil Corp., 31.5; 
and the Canadian firms Bow Valley Indus- 
tries, 20; and Wington Enterprises, 17. 

The Japanese group Middle East Oil 
Co., which is operated by Mitsubishi Oil 
Co. Ltd. and has Getty Oil Co. ownership, 
drilled a well in 1970; however, no discov- 
eries have been announced.20 

Dubai.—After a slow and uncertain 
1970, the Emirate of Dubai, long depend- 
ent on entrepót trade, established itself as 
an important petroleum producer and in 
1971 was developing a potential to triple 
its output which amounted to 125,070 bar- 
rels per day in 1971. 

Government revenues, which amounted 
to $32 million in 1970, reached an esti- 
mated $70 million in 1971. This income is 
being used for the construction of a $58 
million harbor which will offer facilities 
unsurpassed in the region. A hospital and 
international airport are other projects al- 
ready embarked upon. 
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All crude oil production came from the 
offshore Fateh field operated by Continen- 
tal Oil Co. (Conoco) for its partners 
which include West German, French, Span- 
ish, as well as other United States interests. 
In 1971 a program began to increase pro- 
duction to at least 300,000 barrels per day 
by 1973. The program includes further 
drilling in the Fateh field and develop- 
ment of the Southwest Fateh field. Two 
rigs, one in each field were in operation 
during the year. The latter field will be 
connected to the former by a 10-mile pipe- 
line. Two 500,000-barrel submerged tanks 
were under construction at yearend and 
will be installed next to the initial tank, 
presently in service in the Fateh field. A 
second monobuoy also will be installed 
with a capacity of 100,000 barrels per 
hour. During the year, 420 square miles of 
the concession area were relinquished in 
accordance with the concession terms.?1 

A land concession was held by three of 
the offshore participants, Conoco, Sun Oil 
Co., and Deutsche Texaco, A. G. Other 
offshore and onshore concessions are held 
by Buttes Gas and Oil Co. and Clayco Pe- 
troleum Corp., both small United States 
companies; however, no drilling has been 
reported in either concession area. 

Sharjah, Ajman, and Umm al-Qaiwain. 
—The Buttes-Clayco partnership in Dubai 
also has an offshore concession with the 
Ruler of Sharjah; however, offshore bound- 
aries have been the subject of an intense 
controversy. During 1970, Sharjah declared 
the width of its territorial waters to be 12 
miles instead of 3 miles, as had several 
other Persian Gulf States. This, however, 
when applied to the island of Abu Musa 
which Sharjah claimed, conflicted with the 
concessions rights award by Umm al-Qai- 
wain to Occidental Oil Co. Both compa- 
nies were prohibited from drilling by the 
United Kingdom, then the protecting 
power. 

The dispute was complicated by the Ira- 
nian claim to sovereignty over Abu Musa, 
predating the United Kingdom treaties 
with Sharjah. On the withdrawal of the 
United Kingdom protectorship as planned, 
the Ruler of Sharjah and the Government 
of Iran concluded an agreement in Novem- 


ber 1971 by which Iran occupied part of 
20 Petroleum Press Service. V. 39, No. 1, Jan. 
1972, pp. 1-9. 
: Continental Oil Company. Annual Report 
1971. 
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the island and any oil revenues which will 
become available will be shared between 
the two countries. Furthermore, Iran is to 
grant Sharjah nearly $4 million per year 
until such time as the latter has an annual 
oil income of $7.8 million per year. On 
conclusion of this agreement, Sharjah and 
Iran confirmed the Buttes-Clayco rights 
but Occidental contested the decision. Be- 
fore yearend 1971, Buttes-Clayco an- 
nounced that it expected to drill its first 
well within 12 miles of Abu Musa during 
early 1972. 

Shell Hydrocarbons, N.V., relinquished 
its concession rights to Sharjah and Umm 
al-Qaiwain effective yearend 1971. Since 
obtaining the rights, which included on- 
shore and offshore Sharjah and onshore 
Umm al-Qaiwain, Shell had two onshore 
dry holes, Al Faya No. 1 in Sharjah and 
Mualla No. 1 in Umm al-Qaiwain. 

No developments were reported on the 
Occidental Oil Co. concession which covers 
the total of Ajman's onshore and offshore 
area.22 
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Fujairah.—At the time Shell Hydrocar- 
bons, N.V., relinquished its other United 
Aràb Emirates' concessions, the company 
and Bochumer Mineralólgesellschaft 
G.m.b.H. and Co. (Bomin) relinquished 
their joint onshore rights in Fujairah. No 
developments were reported for the year. 

Ras al-Khaimah.—The seventh member 
of the United Arab Emirates, whose mem- 
bership was not confirmed until February 
1972, has perhaps the best prospects for 
becoming an oil producer. Union Oil Co. 
of California, which owns 80 percent of an 
onshore-offshore concessions with Southern 
Natural Gas Co. (20 percent), completed 
its third well on a prospect 30 miles 
offshore. The two previous wells ran into 
technical trouble, although the second well 
had been drilled to 14,000 feet. The Union 
Oil Co, which has spent $13 million in 
Ras al-Khaimah, continues to be optimistic 
about the area and has announced that it 
is carrying out extensive tests to determine 
the extent of hydrocarbon shows.23 


YEMEN ** 


The Government of Yemen concluded an 
agreement on July 28, 1971, with the Ku- 
wait Fund for Arab Economic Develop- 
ment (KFAED) and the International 
Bank for Reconstruction and Development 
(IBRD), whereby Yemen will receive a 
$400,000 grant to finance a technical team 
to survey the possibilities for economic de- 
velopment. The team will assist the Gov- 
ernment in developing its basic economic 
structure by introducing improvements in 
planning techniques and drawing up a de- 
velopment program. The team of four will 


spend 2 years in Yemen. 

The Salif Salt Mining Co. was appar- 
ently able to increase its production in 
1971 based on the quantities delivered to 
Japan, the company's only customer. Of 
the 100,000 tons per year contracted to be 
shipped to Japan, 86,202 tons were re- 
ceived in 1971 compared with 79,386 tons 
in 1970. 


?? Work cited in footnote 20. 
23 Work cited in footnote 20. 
24 Prepared by David A. Carleton. 


The Mineral Industry 


of Other 


Far Eastern and South Asian Areas 


By Staff, Bureau of Mines 

CONTENTS 
Page Page 
Afghanistan 11•ö§Ü5—˙é 888 1088 
Brunei |... LLL ----- 1078 Mongolia .. 2222222222222 1089 
rr JJJJC))0öö.öĩ6˙Ü 1090 
Hong Kong 1082 singapore 22222222 1090 
Khmer Republic (formerly North Vietnam 1098 
Cambodia) ___________ 1088 South Vietnam 1099 


AFGHANISTAN ! 


Afghanistan remains one of the less de- 
veloped countries of the world and its only 
minerals industry is based almost entirely 
on natural gas from the Shibarghan Prov- 
ince gasfield. Natural gas production rose 
from 18 billion cubic feet in 1967 to 
nearly 100 billion cubic feet in 1971. Dur- 
ing 1971, Afghanistan exported 88.7 billion 
cubic feet of natural gas to the U.S.S.R. 
under the existing reciprocal trade agree- 
ment signed, between these countries in 
1967. Additional natural gas was shipped 
to Kabul, a thermal power station at Pul- 
i-Emermbukry, and the chemical complex 
that has been under construction near Ma- 
zar-i-Sharif. Domestic industrial demand 
for natural gas is limited, and the country 
is dependent mainly on exports for its 


market. Production was supplied from 28 
wells. The producing fields have proven 
recoverable gas reserves amounting to 1,465 
billion cubic feet. Unproven reserves are 
estimated at 1,006 billion cubic feet and 
do not include an additional 1,059 billion 
cubic feet of sour gas. 

Production of coal continued during the 
year with the bulk coming from the Kar- 
kar, Ishpushta, and Darri-i-Suf mines. Af- 
ghanistan's output of coal did not show a 
great change from the quantity reported 
for 1970. Production has been increasing 
slowly. Factors such as the remote location 
and poor transportation facilities continue 
to hamper the rapid development of the 


1 Prepared by Benjamin Petkof, physical scien- 
tist, Division of Nonmetallic Minerals. 


Table 1.—Other Far Eastern and South Asian Areas: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Area,! commodity, and unit of measure 1969 1970 1971 P 
AFGHANIST AN ?? 
a? hydratlic: 2.2.2.2. 2-222 :onocLcc- ec thousand metric tons r 104 94 e 90 
oal: 
Bituminous, mine output 185 P 136 170 e 180 
Briquets (produced from a part of mine output) D ed 23 3 NA 
Gas, natural, marketed production 4... ............... million cubic feet. - 71.653 91,217 e 95,000 
Som stones, lapis CC1J•öĩ§Äͤc 8 kilograms.. 74,500 10,000 e 10,000 
tone: 
Marble traso thousand eubie meters 24 27 NA 
I.. y ĩð r eee ees do 6 5 NA 
Salt, all pf? 8 thousand metric tons. . 37 88 e 88 


See footnotes at end of table. 
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Table 1.—Other Far Eastern and South Asian Areas: Production of 


mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Area,! commodity, and unit of measure 1969 1970 1971 » 
BRUNEI ? 
Gas, natural: 
Gross productioůoo nn million cubic feet.. 123,266 126, 654 123,643 
Marketable production_.._..........--.------.------------ do- 7,655 7, 965 e 8,000 
Natural gas liqui 
Condens ate thousand 42-gallon barrels. . 15 16 NA 
Natural gasoline. _-__._._........-......-.-. 5 do 489 465 NA 
Liquefied petroleum gasse ««««!d o do- 210 207 NA 
Petroleum: 
esse ð PM MAU LEE do.... 45,624 50,233 41,482 
Refinery 5 
% ³˙¹w.] ³˙Ü¹wmàAA do 108 93 e 98 
Distillate r eee aeui do.... 184 218 e 216 
aasee do 5 2 4 
e ß cuu ccs ire. und oe do.... 7 15 e 14 
Refinery fuel and losses? do.... (5) 45 * 48 
JJ. Damus ðVL( ³ĩðVWA DULL CE O... $ 304 878 e 980 
Stone, gravel d cobblestone dd cubic meters NA 840,657 NA 
CEYLON 
Cement, hydraulic thousand metric tons 283 826 885 
one PaRlOUBÉ. 2c. See a metric tons.. 10,584 10,434 1,861 
ays 
aide ps ei ee . do NA 1,333 226 
Pf ³⁰˙ Seen ccce DIE LL 8 do.... 8,08 2,209 8,165 
| %/Üͤö;õ⁵[—0¹i;ññßßEf0ꝗ᷑³xĩ?7,•éç EE aaa do.... $71,543 130, 000 è 66,000 
Feldspar, crude and ground. ..................................- do.... 604 , 293 25 
Gem stones, precious and semiprecious, except diamond ?. thousand carats.. 225 A 126 
Graphite, all grades )))) metric tons.. 11,418 9,787 7,186 
Mt ⁵ðV/y// eden et oe etwas eeiecbce do.... "m 68 
Petroleum refinery products: 
II thousand 42-gallon barrels. . 885 1,219 966 
Jet fuel and kerosine................................ Lll... : 476 2, 069 1, 686 
Distillate fuel olilll“Ull lll. c.l... do 878 8,170 2,474 
Residual fuel oil... 2.22 2 2 2 LLL LL LLL eee do 11,883 4, 652 4,472 
Other- -caoine See a i e ce „ do...- 33 1,160 803 
Refinery r 2022-222 02e cra m UPS pd. do.... 890 964 1,030 
rr ³W¹wmA E LL E do.... 73,839 13,234 11,431 
Rare-earth minerals, monazite concentrate, gross weight... metrie tons 56 16 
S ððwÜü..dñĩx?ẽé.Ptññ ese Sot ent do.... 113,703 64, 570 86,144 
Sand s and gravel, glass sand %:ö do.... 8,417 5,361 2, 60 
ne: 
,, e . d ied cu c. do.... 5,700 8,408 NA 
Limestone..........-.-.-..------.--------- thousand metric tons 6375 511 551 
Quartz, masSiVe. ecco w ⁵ð ⁵ð „ wr dai muse E metric tons 1,565 2,992 1,531 
Titanium: 
Ilmenite concentrate, gross weight. do.... 82,855 84,558 92,892 
Rutile concentrate, gross weight do 2, 755 2, 800 3, 100 
Zirconium concentrate, zircon, gross weight do 68 112 139 
HONG KONG? 
Cement, hydraulic. ...........................- thousand metric tons 978 512 
Clays, Kaolih ]r“ꝛñ dd ·ůß0— d ES metrie tons 4,411 3, 785 2, 540 
/ dete ia ee eee erate ð y do 1,940 1,621 1,145 
Graphite, all grades... .... nns: do 199 
Iron ore and concentrate do.... 165,946 170, 256 162,789 
Quariz.... e . IC UU doc tt A E do.... 6,3 5,950 5,141 
KHMER REPUBLIC ? 
Cement, hydraulic... ...................-.....- thousand metric tons 59 89 59 
Gem stones: 
e STENT ie ee PEOR REN carats.. NA NA 1,612 
Sapphire JJ ͤꝗ do- NA NA 
J/77/%/%/%ͤ%% ³Ä2˙] mts do N NA 1, 630 
Gold, iine output, metal content troy ounces. . 4,000 4,000 4,000 
Petroleum refinery products 
Gasoline thousand 42-gallon barrels. . 292 256 21 
% ³˙Ü¹A1ͥu. eu Uu ea mou eumd Et ea 88 do.... 110 188 T" 
Kerosine- ß ñ ß eee do.... 188 146 M 
Distillate fuel oil. |... 2222222222 u do.... 1,059 808 82 
anne do 657 365 48 
Other eis ht ⁰ ²--‚. me 8 do 511 365 14 
Refinery fuel and losen do 219 137 51 
Total cc lle eu ͥ lua e a Re T Team el do- 3,031 2, 255 
Phosphate rock metrie tons NA NA 16,011 
% o ono rete ree E k E 8 do....7130,000 130,000 130,000 
Sat do- NA NA , 200 
LAOS 2 
SAC TOCK ooo ³ ee eto sii eC EE do 2, 400 1. 169 400 
Tin, mine output: 
Gross weight of eoncentrate s long tons 1,242 1,358 1,548 
Metal content of concentrates ......... LL LL LL LLL less al do.... 621 9 774 


See footnotes at end of table. 
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Table 1.—Other Far Eastern and South Asian Areas: Production of 
mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Area,! commodity, and unit of measure 1969 1970 1971 v 
MONGOLIA ? 
Cement, hydraulic *..............--. 2... 2. ll... thousand metric tons r 72 67 70 
Coal; ade”. 8 do.... 11,649 1,999 2,086 
Fluorspar, all grades metric tons. 78, 000 80, 000 80, 000 
GVDSUM EA ee tu oec ² eo mt ͤryßsß w 88 do 25,000 25,000 25,000 
Lime, quicklime and hydratedl o do... 40, 000 40, 000 40, 000 
Petroleum: 
ff ook oh ee eee ek sacs thousand 42-gallon barrels. . 90 90 90 
Refinery products: 
er T or 3 dd feet ce do.... r 102 128 e 130 
Jet fuel and keros inne do.... 62 62 e 65 
Distillate fuel oil... 2222222222222 2 LLL LLL LLL Lll. do.... r 52 52 e 55 
Residual fuel oll do.... r 173 173 e 175 
CJÜͤ⁰¹Ü¹ ee eee ee ee 8 do.... r 389 415 e 425 
Ü·Ü5C ³˙· w0 i y E a metric tons 8, 000 8,000 8,000 
SINGAPORE ? 
Cement, hydraulic thousand metric tons 623 726 618 
Iron and steel: 
Crude steel... co ⁵ð / ⁵ĩ Rc do a = 124 
Semimanufactures (rolled only) ...._.---__-_--__-_---.. --- do.... NA NA 161 
Petroleum refinery products: 
850lDB- cll eee Lo Leeds aste thousand 42-gallon barrels.. 8,554 11,169 15,809 
Jet Molsosa AAA ]ĩ⁊ 2 ot u LU E UN 8 do.... 11,887 8,094 14,808 
FfCf§õÜö§˙¹rC ...... K do- 8,887 1,918 4,848 
Distillate fuel oil... 22222222222 22222 LL 2l 2 LLL 22 2222-2 do.... 11,675 13,127 19,232 
Residual fuel oil... 222222222 2 LLL LLL LLL LL Lll c. l2- do.... 8,974 88,850 53 , 566 
FF —.. 2| ee ⁰ d y ale do 355 375 2, 558 
Cr ³ ¹w A ⁵³⁵ enn c M ELE E do 680 1 1 203 ) 2.062 
)))ãõͤöͤĩ EI ENEE eet do.... 20,004 603 : 
Refinery fuel and losses do.... 2, 4,568 1,226 
g D a EE do 67,823 74,907 120,104 
Stone, graniteee l Lll l lll lll. thousand cubic meters. . NA 1,496 1,664 
Sulfur, byproduct from oil refining.......................- metric tons NA MA 685 
VIETNAM, NORTH ? 
Cement, hydraulie e HH thousand metrie tons 500 500 500 
Coal, nn“. dede oc eo ees do 8,000 3,000 8,200 
Fertilizer materials, crude, phosphatic: 
Pl ³Ä¹0.ſſ ⁰⁰⁰ 8 do r 600 r 500 700 
Phosphate re. diea do 50 50 55 
J/õͤõ]³Üͥͥ ͥͥſͥͥã ³¹AàAnmnAſſ ſſſ ³ y ĩͤ v 8 do 150 150 150 
VIETNAM, SOUTH 
See l]]ſhß.G„ll ⁵ↄ do 247 286 263 
Clays: 
Maoll © v . eS metric tons 1,000 1,000 1,000 
%% ³·˙—¹ s roe eue tte oe ĩͤ d MU s do *130,000 NA NA 
Lateritt o re eu uci edes et ru 8 do.... ° 600,000 NA NA 
Salt; Marine occu eee e ³ W 8 do.... 118,819 120, 000 120, 000 
Sand and gravel: 
Silica sand. ...... 2222222 Lll Lll lll lll thousand metric tons NA NA 5 
S Other sand and gravel- -2-2-2-2 do.... NA 8,002 NA 
ne: 
Basalt, rhyolite... ee cee oscd seed metric tons.. 15, 000 NA NA 
Granite and porphyr thousand metric tons NA 12,338 NA 
Limestone... oon ] ¹“i¹ a Soe bee eaten do- NA 286 NA 
p ³o³ uL lae ð v y Ur us do e 370 NA NA 
Sehiit. o2 ue c ones LE y ie Eel do.... e 140 NA NA 


Estimate. P Preliminary. r Revised. NA Not available. 

1In addition to the countries listed individually in this table, Nepal, covered textually in this chapter, 
presumably produces a variety of crude construction materials, such as clays, stone, and sand and gravel, 
and may have initiated cement production in 1969, but no production data are available and general informa- 
tion is inadequate to make reliable estimates of output levels. 

2 In addition to the commodities listed, a variety of crude construction materials, such as clays, stone, and 
sand and gravel presumably were produced, but production statistics are not available and general informa- 
tion is inadequate to make reliable estimates of output levels. 

! Data are for years beginning March 21 of that stated. : 

* Gross production not reported, but presumably exceeds marketed production by only a small quantity. 
a G Available sources do not indicate any refinery fuel and/or losses; presumably total is deficient by this quan- 
For cement production only. 

7 Exports. 

* Total of listed figures only, no allowance is made for other products (if any) nor for refinery fuel and losses. 

? In addition to the commodities listed, chromite, iron ore, lead-zinc ores, and tin ore were mined in the past 
and the country produced pig iron, crude steel, and smelter zinc from its industrial facilities, but the status of 
these industries under prevailing war conditions is not sufficiently clear to permit preparation of reliable esti- 
mates of output. Similarly, no data on crude construction materials is available and no reliable basis for esti- 
mation is available. 

10 As reported, use unspecified. 
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Darri-i-Suf coal mine, largest in the coun- 
try with reserves of possibly 60 million 
tons. 

The Hajigak iron deposits located in 
central Afhanistan were surveyed during 
the year by a team of Afghan and Soviet 
mineral experts who reported that the de- 
posits contained over 1 billion tons of iron 
ore with an iron content ranging from 58 
to 72 percent. A French firm, Schneider, 
was preparing mining and marketing feasi- 
libity studies of the Hajigak hematite de- 
posit at yearend. 

The remaining known mineral produc- 
tion consisted of lapis lazuli, cement, and 
salt. A substantial quantity of cement was 
manufactured. 
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No progress was reported in the revi- 
sion of the country’s mining and petro- 
leum code during the year. 


Table 2.—Afghanistan: Imports of 
petroleum refinery products 
(Thousand 42-gallon barrels) 


Commodity 1969* 1970 1971 * 
Gasoline 

Aviation 128 70 73 
Other 710 1,170 

Jet fuel 39 7 
Kerosine 113 173 183 
Distillate fuel oil. 39 630 949 
idual fuel oll 4 183 180 
Lubricants...............- 1 29 86 
Other... 222924 2w2 52 37 44 
Total. iE 376 1, 905 2, 720 

e Estimate. 


BRUNEI ? 


Production of petroleum, Brunei's only 
commercial mineral commodity, declined 
slightly in 1971. However, construction of 
the liquefied natural gas plant was under- 
way, and the plant was expected to come 
onstream by late 1972. Shell Oil Co. and 
Ashland Oil, Inc. continued their offshore 
exploration programs, but no important 
discoveries were reported. 


PRODUCTION 


Petroleum remained Brunei's only signif- 
icant mineral product in 1971. Production 
of liquefied natural gas was not scheduled 
to begin until late 1972. Output of petro- 
leum was 47,482,000 barrels, a decline of 5 
percent from the 50,233,000 barrels pro- 
duced in 1970. Offshore wells accounted 
for more than one-half of the 1971 pro- 
duction. Output of the refinery at Seria 
was not reported but was estimated to be 
at about the level of 1970 production. 
Sales of natural gas for local use were also 
unreported. 

Data on value of the country’s mineral 
production for 1971 were not officially 
published, but the total value probably de- 
clined from that of 1970 owing to the 
drop in petroleum and natural gas liquids 
output. Reported production values for in- 
dividual commodities in 1970 follows in 
thousand dollars: 


Crude petroleum (less refinery input) 90,229 
Refined petroleum products.............. 1,098 
Natural gas sales 158 
Natural gas liquids... .. 2... 1,024 
Other commodities (estimated) ........... 1,775 

Toal ee en ce ee 94,284 


Physical quantity data for 1969 through 
1971 are shown in table 1. 


COMMODITY REVIEW 


Natural Gas.—Additional contracts and 
agreements during 1971 substantially in- 
creased the probable exports of natural gas 
to Japan. In February the three consumers 
of liquefied natural gas—Tokyo Electric 
Power Co., Tokyo Gas Co., and Osaka Gas 
Co.—raised their planned annual purchases 
from 190 billion cubic feet to 270 billion 
cubic feet, an increase of 42 percent. 
(These are approximate amounts converted 
from metric tons.)3 Later in the year pro- 
visional agreement was reached for the sale 
of 6 million barrels of natural gasoline per 
year to Kansai Power Co. of Himeji, 
Japan. Shipments would commence in 1973 
or 1974 and continue for 20 years.4 

Site preparation for the liquefaction 
plant was completed and construction was 
underway in 1971. Two separate cryogenic 
heat exchanger systems designed by Air 
Products & Chemicals, Inc., will be used 
for liquefaction, one employing a propane 
refrigerant and the other a multicompo- 
nent refrigerant. Acid gas removal will be 
carried out by a Shell process prior to liq- 
uefaction. The liquid gas will be carried 
from storage tanks to the tanker loading 
platform 3 miles offshore by means of two 


2 Prepared by David G. Willard, economist, Di- 
vision of Nonmetallic Minerals. 

3 Petroleum Press Service. Brunei. V. 38, No. 
10, October 1971, p. 395. | 

* Petroleum Press Service. Japan. V. 38, No. 3, 
March 1971, p. 115. 
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18-inch insulated pipelines over a “trestle 
bridge" of steel pipe piles. Six tankers, on 
order from Chantier de L'Atlantique of St. 
Nazaire, France, will make the round trip 
to Japan in about 14 days. A construction 
labor force of between 1,000 and 2,500 
men was employed on the project duríng 
1971. First deliveries are expected to take 
place in late 1972 or early 1973.5 


Petroleum.—Exploration activity was 
confined to the offshore concessions in 
1971. The only reported drilling was done 
by Shell Oil, but no important discoveries 
were made.6 Ashland Oil, operator of the 
other offshore concession, completed a geo- 
physical program which indicated the pres- 
ence of drillable prospects. The decision 
whether to drill was to be made shortly.7 


CEYLON ° 


Ceylon’s mineral industries, headed by 
titanium concentrates, clays, graphite, gem 
stones, and salt, contributed significantly 
to the country’s economy. The bulk of the 
titanium concentrates, graphite, and gem 
stones was produced for export. Ceylon im- 
ported crude petroleum for processing into 
refined petroleum products for export and 
domestic consumption. 

Natural graphite production, for which 
Ceylon is world renowned, declined 27 per- 
cent, to 7,186 tons valued at $1.5 million 
in 1971.9 Graphite exports totaled 7,754 
tons in 1971, destined primarily for Japan, 
the United States, and the United King- 
dom. During the year, the Government na- 
tionalized the graphite industry by vesting 
control of the Nation’s largest graphite 
mines in the State Graphite Corp. The 
Government claimed that the country’s de- 
clining domestic graphite production has 
caused traditional buyers of Ceylon graph- 


Table 3.—Ceylon: 


ite to seek other sources of this material. 
Declining graphite production may also be 
caused by Ceylon’s land laws that do 
not allow mines to be worked beyond spec- 
ified geographic boundries. This requires 
operations at greater depths, which sub- 
Stantially increases mining costs. 


Titanium concentrate production in- 
creased in importance to the development 
of the Nation's mineral industry. The 


State-owned Ceylon Mineral Sand Corp 
has received approval for a $4.15 million 
loan and technical assistance grant from 
the Asian Development Bank to improve 


$ Europe & Oil. The Brunei LNG Project and 
Process Report. V. 10, No. 4, April 1971, p. 18. 
$ Petroleum Press Service. Probing the South 
China Sea. V. 38, No. 6, June 1971, p. 207. 
i Ashland Oil, Inc. Annual Report, 1971, p. 


8 Prepared by Benjamin Petkof, physical scien- 
tist, Division of Nonmetallic Minerals. 

? Where necessary, values have been converted 
from the Ceylonese rupies (Cey Rs) to U.S. dol- 
lars at the rate of Cey Rs5.95237 = US$1.00. 


Exports and reexports of mineral commodities 


Commodity 19691 1970 ? Principal destinations, 1970 
METALS 
Ilmenite..................- metric tons 84, 700 79,212 ae 78,075; Italy 680; United Kingdom 
NONMETALS 
Graphite, natural._.___._._-__.-- do.... 11,419 7,724 Japan 8,495; United States 2,273; United 
ingdom 1,176. 
Mica, all form do... 396 NA 
Precious and semiprecious stones (except 
eee, carats.. 3 217,040 154, 710 e aac United States $840; France 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels. . "m 125 All to United Kingdom. 
Refinery products: 
Gasoline 42-gallon barrels. . 198 788,145 All to Japan. 
Kerosine. ..............- do 3,052 NA 
Distillate fuel oil. ........ docs. 1,351 NA . . 
Residual fuel oil... ...... do NA 255,264 Australia 128,251: United Kingdom 
Lubrican te do 104 NA 


NA Not available. 


Customs Department of Ceylon. Ceylon Trade 1969, Colombo 1970, 933 p 
2 Statistical Office of the United Nations. Supplement to the World Trade Annua 1970. V. 5 (The Far East), 


Walker and Company, New York, 1972, pp. 169-172. 


3 Includes an unspecified quantity valued at $22,889. 


4 No tonnage figure reported but an unspecified quantity valued as indicated was exported. 
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Table 4.—Ceylon: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1969 1 1970 2 
METALS 
Aluminum: 
Oxide and hyparoenigeeeeee cies cds +310 NA 
Metal including alloys, all forms_..._.........-.....-.------.-------------- 4 $2,620 903 
Chromium oxides and hydroxideessssssss kk rq] NA 
Cobalt oxides and hydroxides.__....__......---..----.--.------------------.----- (5) NA 
Copper including alloys, all formmeꝛnꝛnůnůnunuüů—ç éçꝓ ꝓ R! 4$1,176 504 
Iron and steel: 
Ore and ener Soria ebee eee cu EG EE 3 98 NA 
Pig iron, ferroalloys, and similar materials „„ „„ 521 886 
Steel, primary e rr ð ᷣ 3 27 , 082 NA 
Semimanufactures: 
Bars, rods, angles, shapes, and sections r 28,499 4,441 
Universals, plates, and sheets. _.._.__..--......-.---------------------- 3 27,385 9,849 
Hoops nd ³ð?‚ſ; k mm 8 2, 947 2,284 
Rails and accessoridssdw „ 129 2,579 
777ůõͤͥ ͤyddd 0 d ĩðͤ v ͥͤ⁰ yt x lat ae 3,308 3,744 
Tubes, pipes, and fitt ing 151,377 1.227 
Castings and forgings, rougg ggg „ 15 119 
Lead: 
% ³·0 ¹ ¹wm¹u1ͥiAi§ ð / ſſ eos eet ] d 7 NA 
Metals including alloys, all form 401 883 
Manganese oXide8 ß . y ß ier E ei 698 4 $26 
Mercury- loc c x ae ine e LUE 76-pound flasks.. 16 NA 
ße y ce y LIE RC 4 $2 NA 
Nickel including alloys, all form mem „„ 4 $58 NA 
Rare-earth metals: 
%/%%/%%öÜö ⁵ ² .. ; y ß su D E EE kilograms 436 NA 
Metals including alloys, all form „„ do 2, 947 NA 
Silver, all forms, including alloys. ss troy ounces. . 4 $153 NA 
Tin, all forms, including alloy „„ long tons r 3 321 NA 
Titanium OXIde8:: oo E ⁵ ↄ ee en el O E ee D M E ok M 196 NA 
2 oenen including alloys, all formed e — 2... -. LLL ee M 6 NA 
c: 
MIG CB e£ ond etude c ue brut 306 128 
Metal, all forms, including alloys...........-.-...-.------------------------ 1,950 796 
thers: 
Ores and concentrates of base metals, n. ess 93 211 
Oxides, hydroxides, and peroxides of metals, n.e.s______....-.-_-------------- 358 4 $222 
Metals including alloys, all forms, n. e... 311 NA 
NONMETALS 
Abrasives, natural, n.e.s.: 
Pumice, emery, natural corundum, ete „„ 22 NA 
Grinding and polishing wheels and stones 96 80 
ASDORLOB- case ⅛rd.P ] mAxꝓx e MM f kms pends Dae Eni E 6,843 4,139 
BB 2 lcu a ue ceu uu d ͥ dd p ET EE M AL TEE NA 
Boron materials: 
Crude natural borates__......____.______-_____----------------- 22222222222 278 NA 
%% ])) he es eee yd ee Li E a a d 26 NA 
Hl ˙ ˙d dd d d 130, 518 s 31,512 
/%%öÜCTfTGFGV„. ol Ch yd . e nant 1.2 NA 
Clays and products (including refractory brick): 
UI Meb- NOCUIT ⁵ð// ⁵ðᷣſſſ/ ³ĩðZ=A ³ð2ißy ð / ³ VF ³¹¹—¼ꝛ m ee ee 1,850 634 
Producto o ß , e eee eee 827 1,293 
Diatomite and other infusorial earths. ..... 222222222222 LL 2222 2l 22222222222... 60 NA 
Fertilizer materials: | 
Crude: 
Niese ³ð⅛V “n eu Lt LEE AC 544 NA 
§f)/)/;ö; ͤ pei ru k m yc het sere ce 25 NA 
Qi E cnt hat eae ee eee Se ee ans te y eaters 878 NA 
Manufactured: 
Niere y 128, 763 111.951 
Pf... ³ð / ðW LE ps es 89,499 NA 
J ²ĩ² unt... ⁵⅛ÄÄd ]ĩ-ͥſ ] yd d v re d Dee ald 46,016 79,753 
Other including mixed_------------------------------------------------ 3,950 14,746 
Gypsum and plasters- ........ 222 ccc clc cL cl c222222222222222222022222222222- 8,658 4 $31 
Ta T S Ae IC MPO REED REC MORI EDO REQUE DE OCDE a MO Oe aR GRA eee 1,078 NA 
Magnesite: 56. Cole bees x h ⁊ð y y y aaa eae 34 NA 
Mica, fl ] hk y mt aisi eic c muet 29 25 
Pigments, mineral including processed iron oxides... s.... 408 112 
H ³ oe LLL oe ote 5mͤ-f— d Ku Ec D I e C 187 NA 
Sodium and potassium compounds, n. e.. 2,794 2,000 
Stone, sand and gravel: 
Dimension stone________._----_-------------------------------- eee eee eee 15 4 $39 
Dolomite, chiefly refractory grade___....___.__-_-____-_------_-------------- 23 NA 
Gravel and crushed rokkkkdd 468 NA 
Quartz and quartzite... 0 ke a ee ee eee ees ee eS 3 NA 
Sand excluding metal bearing 41 NA 


See footnotes at end of table. 
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Table 4.—Ceylon: 


Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 ! 19702 
NONMETALS—Continued 
Sulfur: 
Elemental, all form m m m eee 976 NA 
Sulfuric acid- 2 eee eel 682 NA 
Talc, steatite, soapstone, and pyrophyllite_----------------------22-------------- 1,946 NA 
Other nonmetals, n. e. s.: 
e fd f eee tee ees 852 3, 972 
Slag and ash, including kel 32 
Oxides and hydroxides of magnesium, strontium, ete LLL L2 ll l- 27 NA 
Building materials of asphalt, asbestos and fiber, cement and unfinished metals, 
// I en he NE ) 88 860 NA 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural- ------------------------------------------------ 1,346 NA 
Carbon black and gas carbon c ~~~ „„ 1,130 856 
Coal and coke including briqu ett 21,632 11,383 
eee o-www q ee eed oboe Soden t NA 
Hydrogen, helium, and rare gases 5 NA 
Petroleum: 
Crude and partly refined thousand 42-gallon barrels. . (5) 13, 206 
Refinery products: 
Gasoline (including stur), ca oec E Seu ELE do.... 706 7278 
Kerosine and jet fuel. __--------------------------------------- do.... 1,452 7 490 
Distillate fuel Ol 25 ⁵ð y mt 8 do- 2, 921 7555 
Residual fuel oil... 2 2222 2222222222222 2y•½ꝝkſ eee eee do.... 5,388 7 840 
DDT ICO NUS 25.2 ⅛•ͤ.v²u ee ee ee t aec Ln eee 8 do.... 114 78 
Mineral jelly and aaa do- (5) e 
Others, D.8.8.——— c he bru EE IR Ls ese els SLE do.... 44 ? 40 
Mineral tar and other coal-, petroleum, or gas-derived crude chemicals 379 4 $58 


r Revised. NA Not available. 


1 Customs Department of Ceylon, Ceylon Trade 1969, Colombo, 1970, 933 p 


? Statistical Office of the United Nations. 


Supplement to the World Trade Anania V. 5 (The Far East), 


1970, Walker and Company, New York, 1972, pp. 173-183. 
Source indicates that an additional unspecified quantity was imported for which only value data was 


reported. 


* No tonnage figure reported but an m quantity valued in thousands of dollars as indicated was im- 


po 
5 Leas than 14 unit. 
6 Source: Official Trade Statistics ot India. 


1 Figure represents the quantity reported for the period January 1 to June 30 of 1970 only. 


and expand the ilmenite extraction plant 
at Pulmoddai Beach on the northeast coast 
and integrate it with a rutile and zircon 
recovery plant that will be moved from its 
location at China Bay. The development 
program is expected to increase ilmenite 
output to 60,000 tons per year, rutile to 
11,000 tons per year, and zircon to 9,000 
tons per year by 1975. Ceylon as yet has 
no domestic consuming industry for these 
mineral commodities, and total output is 
intended for export. In the past Japan has 
been the primary market for Ceylon’s tita- 
nium concentrates. 

Ceylon’s cement industry, under the 
direction of the State Cement Corp., in- 
creased its output 18 percent over that of 
1970. The State Cement Corp. operates 
three cement plants at Puttalam, Kanke- 
santuri, and Galle. The plants have a cur- 
rent total production capacity of almost 
600,000 tons. The production capacity of 
the country will increase substantially 
when additional facilities are completed at 
the Puttalam plant. When this capacity is 
achieved, Ceylon will be self-sufficient for 


its domestic requirements of this processed 
mineral commodity. 

The Ceylon Government Gazette of De- 
cember 23, 1971, published the bylaws of 
the State Gem Corp. drawn up under sec- 
tion 21(1) of the State Gem Corp. Act No. 
13 of 1971. The bylaws, effective January 
1, 1972, required that no person shall be 
permitted to operate a mine for the pur- 
pose of finding gems, carry on business as 
a gem dealer or lapidary, or conduct gem 
auctions without first obtaining a license 
from the State Gem Corp. This legislation 
may stimulate the substitution of modern 
mining methods for the primitive tech- 
niques currently used to mine gem stone. 
Ceylon's gem stone deposits are located in 
the Ratnapura District and contain sap- 
phires, rubies, tourmaline, topaz, garnets 
and other gem stones. 

The discovery of an iron ore deposit ex- 
tending to a depth of 7,000 feet and cover- 
ing 100 acres was reported in the Delta 
area of central Ceylon. Tests indicated that 
the deposit had a high iron content. Indi- 
cated reserves of iron in the deposit ap- 
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pear to be large. If it is developed, a new 
mineral commodity may be added to Cey- 
lon's mineral industry. 

Ceylon currently has no producing oil or 
gas wells, but imports substantial quantities 
of crude oil for processing into various re- 
fined petroleum products such as gasoline, 
naphtha, kerosine, gas oil, diesel fuel, 
heavy fuel, and unfinished oils. During 
1971, the nationalization of the oil indus- 
try was completed when the Ceylon Petro- 
leum Corp. took control of all bunkering 
and any remaining distribution facilities 
under private control. 

The existence of oil and natural gas de- 
posits along the coastal belt of northern 
Ceylon was confirmed. The Ceylon Petro- 
leum Corp. conducted a refraction seismic 
survey and drilled three test wells. Deline- 


HONG 


Hong Kong experienced a healthy but 
not phenomenal growth in 1971. The 
growth rate was less than in 1970. This 
was attributed to the general slump in 
trade throughout the world but particu- 
larly with the United States, Japan, and 
the United Kingdom. Since the United 
States absorbed 42 percent of Hong 
Kong’s exports and contributed only 13 
percent of the imports in 1971 interest is 
strong in regard to the health of the U.S. 
economy. 

Comparing 1971 with 1970, Hong Kong’s 
cxports were up 11 percent, reexports were 
up 18 percent, and imports were up 15 
percent. These rates were still fairly high, 
although lower than the 25-percent overall 
average achieved in the late 1960's. Hong 
Kong has the most trade-oriented economy 
in the world. Textile products account for 
the bulk of the exports, with mineral 
products accounting for perhaps 2 percent. 
About 14 percent of the total imports were 
mineral. or metal-oriented materials or 
products. 

Hong Kong's economy, which is oriented 
around trade, industry, and shipping, con- 
tinued to be very much affected by the 
supply of electric power and water neces- 
sary to support 4 million people in a 
congested land area of less than 400 square 
miles. Overall power consumption in 1971 
increased to 4,912 million kilowatt-hours, 
from 4,551 million in 1970. Power for in- 
dustry rose from 1,830 million kilowatt- 
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ation and development of such deposits 
would lessen Ceylon’s dependence on crude 
oil imports. 

The mineral industry continues to pro- 
vide only a small fraction of the nation’s 
total international trade, or shown by the 
following tabulation detailing the relation- 
ship between mineral and total trade: 


Value 
(million dollars) 


Mineral commodities Total 
(including fuels) trade 


Exports and reexports: 
1968 


a ES 2.18 842 
19999 2.24 322 
192277 nes NA 889 

Imports: 
1988 —Q 72.1 365 
196899 AA.. 54.1 427 
19900 «ͤ 2c NA 389 


NA Not available. 
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hours in 1970 to 2,017 million in 1971, and 
power for commercial purposes from 1,673 
million kilowatt-hours to 1,891 million. 
Generally, electric power facilities were de- 
veloped as needed. 

The total quantity of gas sold for do- 
mestic and industrial use in 1971 was 9.8 
million therms (980,000 Btu), compared 
with 9.1 million therms in 1970, an in- 
crease of 8 percent. It is all imported. 

Water for domestic and industrial use 
has always been a problem in Hong Kong, 
and increasing demand has forced the 
Government to expand supply and build 
costly reservoirs. To prevent dependence 
on imported tank supplies and water from 
the People’s Republic of China's (PRC) 
controlled rivers, the Hong Kong Govern- 
ment plans to enlarge the current 20-mil- 
lion-gallon-per-day desalting plant to 40 
million gallons of fresh water daily, mak- 
ing it the largest desalting installation in 
the world. The six new units are sched- 
uled for completion by yearend 1975. In so 
doing, Hong Kong is also expected to cut 
down on imports of salt. 


PRODUCTION 


As of late 1971, Hong Kong had 38 min- 
ing and quarrying establishments employ- 
ing 1,282 people.11 In addition, several 


10 Prepared by H. B. Wood, mining geologist, 
Division of Nonmetallic Minerals. 

11 Far Eastern Economic Review. 1972 Year- 
book: Hong Kong. Pp. 155-180. 
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thousand were employed in metal fabrica- 
tion. The indigenous mineral industry, 
which contributes little to the economy, 
showed a decline in output for most com- 
modities. Only quartz production main- 
tained its total dollar value. Output of 
iron ore, clay (kaolin) and feldspar de- 
clined 4, 33, and 29 percent, respectively. A 


drop in cement production was reported 


for cement in 1971, because of a slowdown 
in construction, but no dependable produc- 
tion figures were available. Hong Kong has 
six quarries to provide construction mate- 
rials, and a small cement industry based 
mainly upon imported clinker. The only 
graphite mine in the Colony was shut 
down several years ago. 


TRADE 


Hong Kong's total trade in 1971 was 
37,420 million in Hong Kong dollars, or 
about US$6,175 million. the conversion 
rate was HK$6.06 to US$1.00, until year- 
end, when it was established at HK$5.58 to 
US$1.00. Hong Kong imports totaled 
US$3,342.6 million, up 15 percent over 
1970; exports totaled US$2,262.2 million, 


up 1l percent; reexports totaled US$563.4 


million, up 18 percent. 
Mineral and  metaloriented products 
were of some significance in the overall 


imports. Hydrocarbons and hydrocarbon 
products were over 3 percent of total im- 
ports or about 22 percent of the mineral- 
and metal-oriented products. Nonmetallic 
mineral manufactures totaled 7.8 percent 
of the total imports. Other mineral and 
metal items of significance measured in 
terms of the percentage of total imports 
were as follows: iron and steel scrap and 
finished products 2.5 percent, and nonfer- 
rous metals 1.3 percent. As noted, minerals 
and metals were of little consequence in 
the total export trade of Hong Kong, con- 
sisting mainly of metal scrap and iron ore 
that was shipped from the small Ma On 
Shan iron mine. 

In 1971 Hong Kong lost ground in trade 
with the PRC. This was the first time 
since 1966 that the PRC's exports to the 
Colony exceeded its imports from the Col- 
ony. This was probably due to the decline 
in the economic growth within Hong 
Kong, which started in 1970, and also to 
the notable rise in value of the PRC's ex- 
ports. Of the mineral imports from the 
PRC, notable increases in value were in 
iron and steel, up 47 percent to $8,118,000, 
fuels and lubricants up 37 percent to 
$912,000, chemicals, up 36 percent to 
$17,133,000; and crude materials, up 20 
percent to $27,089,000. 


Table 5.—Hong Kong: Exports and reexports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1969! 1970? Principal destinations, 1970 
METALS 
Aluminum: 
Bauxite and concentrate 508 NA 
Oxide and hydrox ide 6 NA 
Metal including alloys, all form 10,973 2,920 United Kingdom 1,411; Japan 1,276. 
Arsenic trioxide, pentoxide, and acids 19 NA 
Chromium oxide and hydrox ide 8 NA 
Cobalt oxide and hydrox ide 4 NA 
Copper metal including alloys, all forms 9,752 9,228 Japan 7,207; West Germany 1,346. 
Gold metal, unworked or partly worked 
thousand troy ounces. . 728 NA 
Iron and steel: 
e dem concentrate thousand tons 186 163 All to Japan. 
etal: 
N'lg (ô§ö;ðf do- 147 70 Mainly to Japan. 
Steel, primary form do- 2 NA 
Semimanufactures: 
Bars, rods, angles, shapes, sections 
0 85 1 Mainly to New Zealand. 
Universals, plates and sheets do 6 NA 
Mie. 8 do 2 NA 
Lead metal including alloys, all forms. ......... 121 NA 
Magnesium metal including alloys, all forms 1 58 All to United States. 
Manganese oxide 431 NA 
Mercury...................-- 16-pound flasks. . 5 NA 
Nickel metal including alloys, all forms 63 118 Japan 105. 


See footnotes at end of table. 


1084 MINERALS YEARBOOK, 1971 


Table 5.—Hong Kong: Exports and reexports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1969! 1970? Principal destinations, 1970 
METALS— Continued 
Platinum-group metals including alloys, all 
rr dre thousand troy ounces. . 1 NA 
Silver metal including alloys. ............ do.... 764 NA 
Tin metal including alloys, all forms. long tons 162 69 All to United Kingdom. 
Titanium oxide______-_---..----.-.---------- 288 NA 
Zine: 
OXId6 ae eae md ee ELI ELE SS 14 NA 
ó Metal including alloys, all forms. .......... 1,303 NA 
ther: 
Oxides, hydroxides, and peroxides of metals, 
JJ ³ðV³A ĩðͤ euim dedu 7 NA 
Metals including alloys, all forms: 
Metallo ids „ 2 NA 
Base metals including alloys, all forms 
HB. cllc ocu ES ee ami 2 NA 
NONMETALS 
Abrasives, natural Hn. occu c %⅛²˙W ! 8 24 NA 
DedtloB. l.ldu rocca E A WeUia dae Ee 85 NA 
Barite and wither ite 85 NA 
Cement col: ee ͤe mmm; ( 8 62,390 NA 
Clays and products (including all refractory 
ieee. EE 9,134 1,848 All to Japan. 
FPadleſ,ſ,, ee se ee Wem es 1,304 NA 
Cryolite and chiolite. ......................... 8 NA 
Diamond, gem, not set or strung 
thousand carats. . 219 (3) (3). 
Diatomite and other infusorial earths........... 15 NA 
Feldspar and fluorspar.......................- 102 NA 
DCBDalR. 2l nc. ⅛˙ :. ] 3 NA 
Fertilizer materials 
. Eee ee iet Eua Lr 371 NA 
Ae 8 4 NA 
Graphite, natural.. --.------------------------ 530 NA 
Gypsum and r cows E 174 NA 
Lime... ]˙⁰m ] .m ] 0 0d; G. 8 926 NA 
ae, Ol IOPMS 2c mm:ᷣ eR T E cen as 70 1 All to West Germany. 
n mineral including processed iron oxide. . 355 NA 
Salt t and ids Emm ee ea uude 2/71 NA 
Sodium and potassium compounds, n.e.8. ....... 458 NA 
Stone, sand and gravel: 
Dimension stone. .......................- 1,638 NA 
Gravel and crushed rock 24,590 NA 
Quartz and quartzi te 1,822 NA 
Sulfur: 
Elemental, all form «„ 201 47 All to Italy. 
Sulfurie acid %%%; [ 18 NA 
Tale, steatite, soapstone and pyrophylite 1,269 NA 
Other nonmetals, n.e.s.: 
“.... ⁵ ³ĩ 8 186 NA 
Building materials of asphalt, asbestos and 
fiber, cement and unfired nonmetals, n.e.s. . 71 NA 
MINERAL FUBLS AND RELATED MATERIALS 
Carbon black and gas carbnnnn 95 NA 
Coal and coke including briquets. .............. 39 NA 


Petroleum refinery products: 
Gasoline (including natural) 


thousand 42-gallon barrels. . 28 33 
Kerosine and jet fuel do.... 47 47 
Distillate fuel o0il................... do 278 276 NA. 
Residual fuel olil“ẽ◻êZ§⅜U do- 10 12 
Lubri cant do- 132 122 
Mineral jelly and wax..............- do.... 56 
ur ce d (4) 
E aaa A A E ⁵ĩð pare a c NS 4 
Bitumen and other mixtures do.... 65; NA 
Bituminous mixtures n.e.8....... do.... (4) 
Liquefied petroleum gas do- 
Mineral tar and other coal-, petroleum-, or gas- 
derived crude chemicals 4 NA 


NA Not available. 

1 Source: Census and Statistics Department, Hong Kong. Hong Kong Trade Statistics, Exports and 
reexports, December 1969, Hong Kong, March 1970, 720 pp. 

Virtually all figures in this column revised owing to use of conversion factor for short hundred weights to 
metric tons in previous editions; revised data converted using factor for long hundred weights to metric tons. 

?Source: Statistical Office of the United N ations, Supplement to the World Trade Annual, 1970. The East, 
v. 5. Walker and Company, New York, 1972, pp. 185-200. 

3 Value $8,627 ,000 of which Belgium-Luxembourg $7,511,000; Switzerland 8589, 000. 

4 Less than * unit. 
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Table 6.—Hong Kong: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 
METALS 
Aluminum: 
Bauxite and concentrate 
Oxide and hydrox ide 
Metal including alloys, all forms 
Arsenic: 
Natural sulfi des. 
Trioxides, pentoxides, and acids 
Chromium oxide and hydrox ide 


Cobalt oxide and hydroxide. ............ 


Copper: 
Copper sulphate 
Metal including alloys, all forms 


Gold metal, unworked or partly worked 
thousand troy ounces... 


Iron and steel: 
Scrap S thousand tons 


Pig iron, ferroalloys, and similar 
materialll do- 


Steel, primary forms do- 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections 0 us 


Magnesium, metals 1 alloys, all 
r ee ee et eos esas 
Manganese: 
Ore and concentrate 


Mereur y 76- pound flasks . 


Nickel metal including alloys, all forms 


Platinum-group metals including alloys, 
all forms thousand troy ounces. - 


Rare-earth oxides. ....................- 
Silver metal including alloys 
thousand troy ounces. 


Tin metal including alloys, all forms 


long tons 
Titanium: 
Ore and concentrate 
ORCS oe es i ic d cota es 
Tungsten metal including alloys, all forms. 
Zine: 
Oxidoa oo ⅛ ee 8 


Metals including alloys, all forms 


Other: 
Ashes and residue containing non- 
ferrous metals 
Oxides, hydroxides and peroxides of 
metals, n.e.8.. 2 2 22 LL. cc. .l.- 


Metals including alloys, all forms: 
Metalloids 


Base metals, including alloys, all 
forms n. e. sss 


See footnotes at end of table. 


1969 ! 


286 


14,981 


2,872 


58 


265 


141 
3, 766 
1 
1,036 


9,973 


409 


34 


17 


35 


1970 


439 


370 


Principal sources, 1970 


People's Republic of China 394; Japan 40; 
Netherlands 5. 

West 5 173; Japan 85; United 
States 18. 

04.780. 6,123; Australia 5,076; Japan 


All from People's Republic of China. 

People's Republic of China 81; West 
Germany 5. 

United Kingdom 165; Japan 60; West 
Germany 5. 

F 55; United Kingdom 


All from United Kingdom 
Japan 5, 742; Australia 2,511; United 
Kingdom 1, 439. 


United Kingdom 969; 
Netherlands 139. 


Australia 627; 


United Kingdom 42; West Germany 21; 
Australia 11. 


North Korea 5; People’s Republic of China 
Australia 19; North Korea 3. 


Japan 90; Taiwan 61; People’s Republic of 
China 32. 


Japan 75; United Kingdom 58; Australia 18. 

Japan 42. United Kingdom 11; Taiwan 7. 

South Vietnam 492; United Kingdom 801; 
North Korea 100. 


Canada 2; Taiwan 2. 


All from Thailand. 

Japan 8,088; People's Republic of China 
167; Thailand 160. 

United Kingdom 312; open 55; People’s 
Republic of China 4 

Japan 212; Canada 55; United Kingdom 
56; Netherlands 51. 

West Germany 45; United Kingdom 12; 
Australia 8. 

United States 3. 


Philippines 112; 
United States 23. 


Malaya 100; Indonesia 68; United Kingdom 
58. 


United Kingdom 23; 


All from Australia. 

Australia 1,175; United Kingdom 1,002; 
Japan 847. 

Mainly from United States. 


France 420; Australia 264; West Germany 
168. 
awra 3,955; Canada 3,033; Japan 


All from United Kingdom. 


Japan 5; United Kingdom 2; United 
States 2. 
Republic of South Africa 51; United 


Kingdom 17; United States 6. 
United States 53; Japan 5. 
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Table 6.—Hong Kong: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 


. NONMETALS 
Abrasives: 
Natural n. ess 


Grinding and polishing wheels and 


Clays and products (including all 
refractory bricks): 
Grude neeeee JEN 


Produ et 


Cryolite and chiol ite 
Diamond, gem, not set or strung 

thousand carats.. 
Diatomite and other infusorial earths..... 
Feldspar and flourspar.................. 


Fertilizer materials: 
Crude... ee Ses eee tes 


Manufactured: 
Nitrogenou s 
Potassic.. 


Salt and Drine- sicondicssisiaruniin ees 
Sodium and potassium compounds, n. e.s 


Stone, sand and gravel: 
Dimension stone. .................. 


Limestone (except dimension) 
thousand tons. . 
Quartz and quartzite. ............. 


Sand, excluding metal bearing 


Sulfur 
Elemental all form 
Sulfuric acid. ............ 2.2.2... 


Talc, steatite, soapstone, and pyrophyllite. 


Other nonmetals, n.e.s.: 
Crude 


Slag dross, and similar waste, not 
metal bearing 


Oxide and hydroxides of magnesium, 
strontium, and barium........... 


Bromine, iodine and fluorine 
Building materials of asphalt, asbestos 
and fiber cement and unfired non- 


metals... oss es. Sees LC 
See footnotes at end of table. 


1969 1 


542 


528 


304 
140 


224 
417 
20 


8,276 
23,084 
37 
654 


202 
509 


486 


1,170 
35 


6,140 


152 
859 


18,794 
38 , 725 


93 
35 


681 
84,869 
16,440 


3,893 
1,483 

347 
2,195 
1,728 
2.088 

535 
2,771 


1,594 


111,886 


13,418 


1970 


684 


586 


122 
185 


209 
487 
11 


635 
36,791 
20,254 


5, 539 
51 
2,986 
263 
1,533 
1,976 
2,905 
563 
8,169 
1,660 
174,104 


31 


Principal sources, 1970 


United States 272; Japan 260; United 
Kingdom 42. 


People's Republic of China 168; United 
Kingdom 188; Japan 133. 

Canada 109; Japan 8. | 

People's Repu lic of China 128; West 
Germany 35. 

United States 188; People' s Republic of 
China 18. 

People's Republic of China 211; Taiwan 
145; Japan 116. 

Switzerland 10; West Germany 1. 


United States 4,304; People's Republic of 
China 1,461; Japan 761. 

Japan 18, 584; People 8 Republic of China 
8,347: Spain 2, 420. 

All from Denmark. 


Belgium 185; Israel 184; India 118. 

Japan 145; United States 120. 

Thailand 200; People's Republic of China 
183. 


People's Republic of China 354; Talwan 63; 
Canada 56. 


Japan 2,291. 

All from West Germany. 

West Germany 4,947; Belgium 293; Japan 
185. 

Japan 827; United Kingdom 70; Talwan 10. 

Peo d 8 s Republic of China 254: United 

7; Japan 16. 

Philippines 2 679; e s Republic of 
China 762; United Kingdom 728. 

People's Republic of China 17, 218; North 
Vietnam 11,607; Japan 6,0 027. 

Austria 80; People’ 8 Republic of China 51. 

India 29; West Germany 4; Japan 4. 


West Germany 402; United em 129; 
People’s Republic of China 62. 

People's Republic of China 28,247; 
Thailand 4,446. 

People's Republic of China 10,157; Japan 
4,117; Taiwan 2,840. 


People's Republic of China 3,083; Italy 
2,165; Pakistan 154. 

All from Japan. 

People's Republic of China 2,155; France 
180; Italy 71. 


Japan 268. 
People’s Republic of China 1,492; Macau 


People's Republic of China 1,794; Japan 
West Germany 743; Japan 580; Poland 500. 
Japan 278; Paiwan 184; United Kingdom 


86. 
People's Republic of China 2, 752; Italy 165; 
India 80. 


People's Republic of China 1,474; United 
States 81; Mozambique 72. 


Taiwan 118,112; Republic 
85,917; Japan 19,354. 


West Germany 21; United Kingdom 5; 
hanged Republic of China 8. 


of Korea 


United Kingdom 7,184; People’s Republic 
of China 2,614; Malaya 2,118. 
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Table 6.—Hong Kong: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 ! 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural........... 179 
Carbon black and gas earbon 905 
Coal, coke, and peat including briquets.... 52,806 
Petroleum refinery products: 
Gasoline including natural 
thousand 42-gallon barrels. . 949 
Kerosine and jet fuel do.... 4,457 
Distillate fuel oil. do.... 4,319 
Residual fuel oll do 14,356 
Lubri cant do- 308 
Mineral jelly and wax........ do... 90 
Other: 
Piteliz soda cL Ene do.... 1 
Bitumen and other mixtures 
do.... 78 
Bituminous mixtures, n.e.s. do- 2 
Liquefied petroleum gas do 239 
Mineral tar and other coal-, petroleum-, or 
gas-derived crude chemicals 211 


1970 Principal sources, 1970 


78 "Trinidad and Tobago 51; United States 27. 

Japan ded nee States 109; West 
Germany 

People’s Republic of China 20,778; North 
Vietnam 5,054; Japan 4, 562. 


Singapore 348; Bahrain 187; Iran 158. 
Singapore $; 1, 544; Iran 1, 387; Saudi Arabia 


Philippines 1,285; Saudi Arabia 1,193; 
Singapore 1, 

Saudi Arabia 6, 990; 
Iran 1,643. 

Japan 123; United States 88; Netherlands 
Antilles 51. 

89 Indonesia 50; Singapore 20; 
Republic of China 11. 


1 Mainly from United Kingdom. 
19 Japan 18. 

8 United Kingdom 2; New Zealand 1. 
Singapore 75; Japan 65; Taiwan 56. 


United Kingdom 446; Japan 33. 


Singapore 5,845; 


People's 


NA Not available. 


1 Virtually all figures in this column revised owing to use of conversion factor for short hundred weights to 
metric tons in previous editions; revised data converted using factor for long hundred weights to metric tons. 
2 Excludes bricks and other clay products valued at 6,637,766 HK$ for 1969 and 9,434,058 HK$ for 1970. 


* Less than 4 unit. 


COMMODITY REVIEW 


Metals.—Iron Ore.—Hong . Kong’s only 
iron mine, Ma On Shan, continued to re- 
ceive technical assistance from the Japa- 
nese and exported exclusively to Japan. 
Production declined slightly in 1971 to 
162,739 tons. Mining, which started on the 
surface, has gone completely underground. 
In late 1971 mining operations had prog- 
ressed to the 240-meter level. Recent devel- 
opment drilling delineated new minable 
reserves beneath known ore bodies. Thus, 
the life of the mine was expected to be 
extended. There is a beneficiation plant at 
the mine. 

Iron and Steel—Hong Kong has a small 
steel industry based mainly on domestic 
and imported scrap. About 2,000 persons 
were employed in roughly 24 small iron 
and steel plants. The total capacity of 
these plants was approximately 350,000 met- 
ric tons per year, with only two having 
an annual capacity of more than 30,000 
tons. 

Significant gains were made by the steel 
rolling industry of Hong Kong during 
1968-70, but output leveled off in 1971, as 
shown in metric tons: 1968, 171,244; 1969, 


197,330; 1970 (preliminary), 260,360, 1971 
(estimate), 260,000. 


Hong Kong’s production of rolled steel 
consisted of round, flat, channel, angle, 
square bar, and window section steel, in- 
cluding 80 percent round steel bars. Be- 
cause of competition from imports, the ris- 
ing cost of raw materials and labor, the 
closing of one mill of 12,000 tons per year, 
and U.S. restrictions on imports of stainless 
steel, steel production in the Colony was 
not expected to increase in 1971. 


Nonferrous Metals—Hong Kong had 
two nonferrous metal mills of some size in 
1971, both fairly new and both joint ven- 
tures. A brass mill, mainly owned by the 
Japanese firms Kobe Steel Co. and Nissho- 
Iwai, Ltd., has a monthly capacity of 300 
tons of plates and sheets. The aluminum 
mill, size unknown, is a joint venture with 
Australia's Comalco, Ltd. 


Mineral Fuels.—Petroleum.—Approval 
was given for Shell Oil Co. to survey sev- 
eral sites in the Colony, including the 
northern part of Lamma Island, for a pos- 
sible $250 million tanker terminal, storage, 
and refinery complex. Applications from 
two other companies were still under con- 
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sideration. There has been no news about 
a plan by the Peninsula Petroleum Co., 
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Ltd., to build a 10,000-barrel-per-day re- 
finery and storage facility. 


KHMER REPUBLIC (FORMERLY CAMBODIA) 12 


War-time conditions and the general 
economic situation in Khmer Republic in 
1971 continued to hinder mineral develop- 
ment and industrial progress. Mineral pro- 
duction was apparently limited to small 
quantities of precious and semiprecious 
stones, salt, and simple construction mate- 
rials. Severe war damage closed down the 
countrys only cement plant, phosphate 
plant, and oil refinery in 1971, and output, 
if any, from the plants was not officially 
reported. 

Plans were either postponed or aban- 
doned for mineral industry projects in the 
last year of Khmer Republic's second 5- 
year development plan, owing to limited 
raw materials and transportation, shortage 
of manpower, lack of funding, and inter- 
nal insecurity brought about by the war. 
Projects postponed in 1971 were a second 
cement plant and a fertilizer plant. The 
proposed plan to establish a small steel in- 
dustry based on development of the coun- 
try's iron ore resources was abandoned. 

In September 1971 major damage, esti- 
mated at $1.5 million, was inflicted on 
equipment being used to build the United 
Nationssponsored Prek ‘Thnot hydroelec- 
tric plant. The project, which had been at 
a standstill since 1969, included the con- 


struction of a dam and an 18,000 kilowatt 
powerplant. 


COMMODITY REVIEW 


Nonmietals.—Severe war damage to the 
state owned and managed National Ce- 
ment Co. plant at Chakrey Ting near 
Kampot suspended cement production in 
1971. Repair work was reported in progress 
at the plant and limited production was 
expected to be resumed before yearend.13 


Mineral Fuels.—Khmer Republic con- 
trolled Société Khumére de Raffinage oil 
refinery at Kompong Som was severely 
damaged in March 1971, and production 
was suspended. No plans were made dur- 
ing the year to repair the damage and re- 
sume production. In addition, several oil 
storage tanks in Phnom Penh were also 
damaged by enemy raids. 

The French company, ELF-ERAP(ELF) 
Cambodge, a subsidiary of Enterprise de 
Recherches et d' Activities  Pétroliéres 
(ERAP), which was granted oil explora- 
tion rights to Khmer Republic's Continental 
Shelf area in 1970, was to have conducted 
a detailed seismic survey in the first quar- 
ter of 1971. Results of the survey, however, 
were not known at yearend. 


LAOS +4 


Tin mining was the only significant 
mineral activity in Laos in 1971. 

The country's industrial development 
was at a very low level and the transporta- 
tion system was paralyzed as a result of 
North Vietnamese military action. In addi- 
tion, the national budget was again large- 
ly devoted to defense, and political instabil- 
ity prevented further progress in the third 
year of the country's 5-year development 
plan. 

The principal Laotian mineral imports 
in 1971 were cement, petroleum products, 
and iron and steel semimanufactures. Laos 
continued to run a large trade deficit with 
imports exceeding exports by 20 to 1. 

Construction of the Nam Ngum dam, 
north of Vientiane, was completed in late 


1971 as part of the Nam Ngum hydroelec- 


tric project—the largest construction ven- 
ture in the country's history. The project 
was undertaken to provide a year-round 
source of water and cheap electricity 
needed to power irrigation pumps; to pro- 
vide light and heat for small towns and 
villages; and, hopefully, to stimulate the 
future growth of light industries in the 
city of Vientiane. Initia] power output will 
be 30,000 to 35,000 kilowatts, but plans 
have been made to increase this to 135,000 
kilowatts. An undetermined amount of 
electric power will go to Thailand over a 


12 Prepared by Arthur C. Meisinger, industry 
economist, Division of Nonmetallic Minerals. 

13 U.S. Embassy, Phnom Phen, Cambodia—In- 
dustrial Sector Production and Industrial Produc- 
tion, 1969-1971. State Department Airgram A-68, 
May 7, 1971, p. 4. 

14 Prepared by Arthur C. Meisinger, industry 
economist, Division of Nonmetallic Minerals. 
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5-year period for repayment of borrowed 
electric power and imported cement used 
in construction of the Nam Ngum dam. 


COMMODITY REVIEW 


Metals.—Gold ceased to be a source of 
revenue for Laos in 1971. In the past sev- 
eral years, the import tax on gold ac- 
counted for as much as 40 percent of the 
Laotian Government-collected taxes. In 
1971, however, the fluctuating price of 
gold, the lower import taxes of Singapore, 
and the tightening of customs inspection 
in Saigon all combined to squeeze Laos 
out of the market. 


Mining and processing of tin continued 
to show improvement at the French-man- 
aged Phon Tiou mine and the much 
smaller Laotian-run Nong Sun mine in 
1971. Production of tin concentrates in 
Laos was increased by 11 percent over that 
of 1970, and amounted to 1,548 tons. Most 
of the tin concentrates were exported to 
Malaysia for smelting. Recoverable tin con- 
tent of the concentrates has been 50 per- 
cent or less in recent years. 

Nonmetals.—The quantity of rock salt 
produced (400 tons) from brine operations 
near Vientiane in 1971 was substantially 
lower than in 1970. 


MONGOLIA !5 


Continued progress apparently was made 
by Mongolia’s small mineral industry in 
1971, as various sectors and important fa- 
cilities reportedly overfulfilled their goals. 
Estimated gains over 1970 amounted to ap- 
proximately 20 percent for all mining, 15 
percent for the fuels, 4 percent for the 
construction materials industries, and 8 
percent for electric power generation. 


Presently, coal production accounts for 
an estimated 60 percent of Mongolia’s 
mineral output by value. During the year, 
coal output increased about 4 percent over 
that of 1970 and apparently met the 1971 
target. Most production came from the 
large Sharyn Gol surface coal mine, which 
has an annual capacity of about 1.1 mil- 
lion tons. Nalaikha, the country’s only 
other important coal mine, which has 
failed to achieve targets in recent years, re- 
portedly surpassed its goal for 1971. A 
modernization program being carried out 
by Soviet technicians is expected to raise 
production of Nalaikha to 600,000 tons of 
coal per year. 

The important construction materials 
sector reportedly met its output goal of an 
8.5-percent increase. Specific information 
was not available on cement: however, 
plans call for doubling production by 1975. 
Work was begun on a brick plant which 
will have an annual capacity of 3 to 5 mil- 
lion standard bricks. 

All of the fluorspar and tungsten, Mon- 
golia's only mineral export items of conse- 
quence, are shipped to the Soviet Union. 
Based on U.S.S.R. import statistics, Mongo- 
lia’s fluorspar production apparently in- 


creased slightly over 1970, reaching at least 
80,000 tons. 

Over $11 million has been budgeted for 
geological prospecting during 1972. Drilling 
work has been planned for exploring gold, 
tin, tungsten, and coal prospects. Particular 
emphasis will be directed toward the loca- 
tion of good-quality sand and gravel in 
Dzabhan Province for a concrete plant, 
materials for brickmaking in Hentey Prov- 
ince, and coal deposits in the eastern re- 
gion to satisfy the needs of that part of 
Mongolia. 

No official Mongolian trade data are 
available. However, because at least 85 per- 
cent of total Mongolian trade is with the 
U.S.S.R., officially recorded Soviet trade sta- 
tistics are believed to be highly indicative 
of total Mongolian mineral commodity 
trade. Soviet imports of Mongolian fluor- 
spar were given as 75,800 tons in 1969 and 
76,600 tons in 1970. Small quantities of 
ferrous scrap and unspecified ores and con- 
centrates including tungsten are also im- 
ported. Iron and steel exports from the 
U.S.S.R. to Mongolia were 17,980 tons in 
1969 and 19,460 tons in 1970. Small quan- 
tities of Soviet nonferrous metals, refracto- 
ries, coal, and coke also were imported. 

Cement imports, from the Soviet Union, 
totaling 20,000 tons in 1969 and 19,000 
tons in 1970, indicate that the recently ex- 
panded Darkhan cement plant was still 
unable to meet domestic requirements. 
The principal Soviet contribution to the 
Mongolian mineral economy was still pe- 
troleum. In fact, the greater part of Mon- 


15 Prepared by Donald C. Wininger, physical 


scientist, Division of Nonmetallic Minerals. 
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golia's oil demand has been met by Soviet 
refined petroleum. The U.S.S.R. also sup- 
plies enough crude oil to keep the small 
Dzuun Bayan refinery operating at full ca- 
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pacity. Exports of refined petroleum and 
crude oil from the U.S.S.R. to Mongolia 
totaled about 2.10 million barrels in 1969 
and 2.06 million barrels in 1970. 


NEPAL *° 


The Kingdom of Nepal, with its small 
geographical area and limited population, 
has no formalized, continuously operating 
minerals industry. Any small production 
from indigenous mineral deposits that oc- 
curred was available to meet any local de- 
mand for items such as iron, copper, and 
construction materials. 

The West German consulting firm, 
Grundstoff Beratung, will provide the Ne- 
palese Bureau of Mines with technical as- 
sistance for the evaluation of a large mag- 
nesite deposit located at Kharidhunga, 
Sindupalchok district. The Bureau claims 
that the deposit has 16 million tons of 
proven high-grade ore reserves and the 
possibility of an additional 30 million tons 
of inferred reserves. Nepal must attract the 
necessary investment capital required to 
develop this deposit, which was discovered 
more than 6 years ago. 

In the later part of the year the Govern- 


ments of the Kingdom of Nepal and the 
People’s Republic of China exchanged let- 
ters that provided for two teams of geolo- 
gists to make mineral surveys in Nepal. 
One team was expected to conduct a sur- 
vey of phosphate rock in the Dharan and 
Baraha areas, a feasibility study of the 
Pulchoki iron deposits of the Kathmandu 
Valley, and a survey of existing iron mines 
at Labdhi Khola, Ramechhap, and Jeru- 
wang in the Chituan area. The other sur- 
vey team was expected to search for petro- 
leum in the Muktinath area and the 
Longu Valley. 

Nepal’s mineral industry will proba- 
bly be slow to develop and will be de- 
pendent on the development of both do- 
mestic and export markets for its mineral 
resources. The continued development of 
the country's road system and clear com- 
mercial access to a seaport would be a sig- 
nificant contribution to any developing 
minerals industry. 


SINGAPORE *’ 


Singapore achieved a 14-percent rate of 
economic growth, with the gross national 
product (GNP) in 1971 estimated at $2.33 
billion (or 6.99 billion Singapore dollars). 
Considering the world monetary crisis and 
trade slowdown, Singapore's performance 
was most impressive. Per capita income, 
rising 12 percent, passed the $1,000 mark 
for the first time. Capital formation quad- 
rupled in the last 5 years, reaching $628 
million in 1971. The trend is expected to 
continue, with manufacturing, including 
oil and related ventures, and shipping and 
services leading the way. Favorable govern- 
ment policies towards foreign investments 
and efforts to upgrade and bring in tech- 
nical personnel have been important in 
stimulating the economy. 

Manufacturing, which encompasses fields 
like petroleum refining, metal fabrication, 
cement, and chemicals, gained ground as 
the leading component of the GNP. Manu- 
facturing output, measured in terms of 


value added, increased to $500 million, 
one-fifth of the 1971 GNP and five times 
what is was a decade ago. Establishment of 
export-oriented industries and production 
of more sophisticated products in the elec- 
tronics and machinery areas, for example, 
were being pushed to help broaden the 
manufacturing base. 

Singapore’s shipbuilding and ship repair 
industries registered a turnover of possibly 
$100 million, one-third greater than in 
1970. Expansion of facilities to build and 
service oil rigs and oil exploration support 
vessels and constructing drydocks to handle 
larger size supertankers were important as- 
pects of this business. 

Petroleum continued to play a vital role 
in Singapore's industrial progress. Refining 
facilities have been steadily expanded, with 
overall capacity rising two-thirds as com- 


1$ Prepared by Benjamin Petkof, physical scien- 
tist, Division of Nonmetallic Minerals. 
Prepared by K. P. Wang, supervisory physi- 
al scientist, Division of Nonmetallic Minerals. 
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pared with 1970. At yearend 1971, three of 
the four existing refineries were undergo- 
ing expansion and a fifth was being built. 
Construction underway and plans already 
formulated probably will bring Singapore's 
refining capacity to more than 1 million 
barrels per day by the mid-1970's. As a 
city, Singapore already owns the largest pe- 
troleum refining complex in Southeast Asia 
and, if expansion proceeds as programed, 
the country may one day have the world's 
third leading complex. During 1971 Singa- 
pore's position as regional headquarters for 
petroleum and other mineral exploration 
activities was further strengthened. 


PRODUCTION 


Aside from petroleum and steel prod- 
ucts, the only significant mineral activities 
were the quarrying of granite and the 
manufacture of cement. Singapore pro- 
duced 2,176,900 cubic yards of crushed 
granite and 613,150 tons of cement during 
1971. The construction boom has accen- 
tuated the cement shortage, and imports 
were probably of the same order as out- 
put, with Japan supplying about 360,000 
tons and Malaysia and Taiwan, sizeable 
quantities also. Production of refined pe- 
troleum rose by more than 60 percent, as 
shown in table 1 covering recent years. In 
view of the new oil refining facilities com- 
pleted, further sharp increases in output 
can be anticipated. In 1971 crude oil proc- 
essed at Singapore's refineries amounted to 
approximately 115 million barrels. 


TRADE 


Singapore's total foreign trade increased 
to $4.78 billion in 1971, as compared with 
$4.10 billion in 1970. Exports were valued 
at $1.79 billion and imports at $2.89 bil- 
lion. The trade deficit was more than 
offset by income from services such as 
tourism, banking, insurance, shipping, and 
capital inflow from abroad to register a 
net balance of payments surplus of $282 
million. These figures do not include trade 
with Indonesia which may account for 
part of the apparent deficit. Entrepót 
trade, the traditional lifeblood of Singa- 
pore's economy, rose by 3 percent to repre- 
sent 1] percent of the 1971 national in- 
come. 

As in past years, trade in crude oil and 
petroleum products was most significant. 
Crude oil imports in 1971 came to about 


115 million barrels valued at just above 
$250 million, roughly 55 percent from Ku- 
wait, 18 percent from Saudi Arabia, 15 
percent from Iran, and 11 percent from 
Sarawak. Almost all of the crude oil (and 
partly refined petroleum) was refined lo- 
cally. Singapore also imported approxi- 
mately 45 million barrels of refined petro- 
leum and exported over 100 million 
barrels, nearly one-half in both cases in 
the form of fuel oil. During 1971 Singa- 
pore supplied about 20 million barrels of 
fuel for international bunkers. 

Although firm figures are not available, 
the country’s 1971 imports of iron and 
steel products were valued at more than 
$100 million, and imports of cement at 
possibly $15 to $20 million. 


COMMODITY REVIEW 


Metals.—Iron and Steel.—Singapore’s 
consumption of steel products has risen 
sharply in recent years, having attained 
the approximate level of 1 million tons 
per year. Only a small part of the demand 
is met by indigenous production, which 
stood at 123,578 metric tons of steel ingots 
(derived from scrap) and 161,000 tons of 
rolled products in 1971. Japan has been by 
far the most important supplier of steel 
products to Singapore, furnishing 211,000 
tons in 1968, 337,000 tons in 1969, 449,000 
tons in 1970, and 658,000 tons in 1971. 
About two-thirds of the steel imports from 
Japan consisted of shapes, plates, and pipes 
and tubing. | 

Singapore's principal steel producer is 
the privately owned National Iron & Steel 
Mills, Ltd., with plant at Jurong which 
started operations in 1964. The plant is 
equipped with two 25-ton electric arc fur- 
naces (with plans to build a third one), 
three merchant bar mills (100,000 tons, 
36,000 tons, and 7,500 tons per year), and 
a wire rod mill. Initially capitalized at $8 
million, National has already recovered all 
its investments, earning more than $2 mil- 
lion profits annually in recent years. Pro- 
duction has been fairly stable, averaging 
just over 110,000 tons of steel products per 
year. 

The Malayan Iron & Steel Mills, Ltd., 
has been reported as the second producer. 
Two other small steel fabricators were to 
be built, each at a cost of about $7 mil- 
lion. The Singapore Steel Supply Centre 
Ltd. will be a joint government-private en- 
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terprise, and Leong Huat Industries Ltd. 
will be privately owned. Initial capacity of 
the Leong Huat plant will be approxi- 
mately 1,000 tons of steel sections, 3,000 
tons of mild steel plates, and 3,000 tons of 
steel strips per month. 

In view of the rapid growth in steel de- 
mand, the Singapore Economic Develop- 
ment Board has been trying to interest 
foreign capital in helping to build an inte- 
grated steel plant in Singapore. A proposal 
was submitted in mid-1970 by the Austra- 
lian firm Broken Hill Pty. Co. Ltd. to 
build a 400,000- to 500,000-ton plant under 
the joint auspices of National Iron & Steel 
Co., the Development Bank of Singapore, 
the Government of Singapore, and Broken 
Hill. The Government has not approved 
this project, claiming that such a plant 
would not be adequate for meeting the 
country's requirements. Instead, it has re- 
quested the Japanese firm Nippon Steel 
Corp. to make an appraisal for a 5-million- 
ton plant. Since much of the output would 
have to be exported, Nippon Steel did not 
immediately endorse this latter plant. As of 
late 1971, a project to build some kind of a 
large steel plant in Singapore was still very 
much alive. 


In connection with the steel business, it 
was reported in late 197118 that India 
Hard Metals Ltd. was making plans to 
build a $3.4 million ferrosilicon plant in 
Jurong, Singapore, with a view to export- 
ing much of the output to neighboring 
countries. 


Nonmetals.—Cement.—The building boom 
in Singapore has developed a shortage 
situation in cement. Singapore Cement 
Manufacturing Co. Ltd. Asian Cement 
(Malaysia), Ltd., and Pan Malaysia Ce- 
ment Works Ltd., with a combined capac- 
ity of about 80,000 to 85,000 tons per month, 
are the only three producers. Production 
was reported at 725,516 metric tons for 
1970 and 618,150 tons for 1971. Singapore 
Cement was planning to acquire some land 
in the port area for an expansion project 
while Asian Cement was in the final stages 
of doubling its production to 40,000 tons 
per month. Meanwhile, sizable tonnage of 
cement had to be imported in 1971 at 
about $21 per ton. 


Mineral  Fuels.—Petroleum.—Singapore's 
petroleum refining facilities have been ex- 
panded at a very rapid pace during the 
last 5 years. In 1971 alone, capacity was 
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raised by about 250,000 barrels per day, to 
approximately 625,000 barrels at yearend. 
This latter capacity roughly corresponds to 
the total for all of the People's Republic 
of China. Growth is expected to continue 
unabated in Singapore. Refineries in the 
process of being built should bring the 
country's capacity to well over 800,000 bar- 
rels by the end of 1974. 

Although lacking in crude, many factors 
favor Singapore as the site for building re- 
fineries. Oil demand has grown at a rate 
far exceeding expectations. The tanker 
traffic has increased steadily, particularly 
from the Middle East to Japan; this in 
turn means more need for bunker fuel, the 
leading oil product made in Singapore's re- 
fineries. Sharp increases in bunker fuel 
prices have also made refinining more lu- 
crative. Southeast Asia is also consuming 
increasing quantities of petroleum. 
Whereas oil demand in Japan is soaring, 
building refineries there has become more 
difficult, because of environmental consid- 
erations; this gives Singapore an opportu- 
nity to share more in the Japanese market. 

Petroleum refining remained Singapore’s 
largest recipient of foreign investment, and 
accounted for a third of the total output 
value of manufactured goods. In early 
1971, foreign investments in oil totaled 
about $250 million, roughly one-half by 
U.S.-affiliated companies. By 1975, possibly 
another $200 million will have been in- 
vested. Four refining companies were oper- 
ating in Singapore during 1971, and a fifth 
was scheduled to start production by 1978. 

Shell Eastern Petroleum, Ltd., owns the 
largest oil refining complex in Asia exclud- 
ing the Middle East. Three refineries with 
a combined capacity of 250,000 barrels per 
day are already operating on Pulau 
Bukum and a fourth refinery of 100,000 
barrels will be completed by 1974. Shell’s 
eventual 350,000 barrels in Singapore com- 
pares with 500,000 barrels of another 
Royal Dutch Shell-owned oil. refining com- 
plex at Pernis, the Netherlands—the larg- 
est in the world at yearend 1971. Facilities 
at the Pulau Bukum complex include two 
hydrodesulfurization plants, a  50,000-ton 
liquefied petroleum gas (LPG) plant, a 
120,000-ton asphalt plant, a 60,000-ton hy- 
drocarbon solvents plant, and a 25-mil- 
lion-gallon lubricants plant. 


18 Asian Manufacturing (Hong Kong). October 
1971, p. 3. 
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Table 7.—Singapore: 


Commodity 


METALS 

Aluminum: 

Bauxite and concentrate 

Oxide and hydroxide............... 

Metal including alloys, all forms 
Chromium oxide and hydroxide. ......... 
Copper: 

Ore and concentrate 

Metal including alloys, all forms 
Iron and steel: 

Ore and concentrate 

Metal including alloys: 


Pig iron and ferroalloys. ........ 
Sponge iron, powder and shot 
Steel, primary forms 


Semimanufactures: 
Bars, rods, angles, shapes, 
sections 


Tubes, pipes and fittings. ... 
Castings and forgings, 
üg 


Lead: 
Oxides. 


Manganese: 
re and concentrate 


Mercur 76-pound flasks.. 
Nickel metal including alloys, all forms 
Platinum metal including alloys 
troy ounces... 
Silver metal including alloys 
thousand troy ounces.. 


Tin: 
Ore and concentrate. ..... long tons 
Metal, including alloys, all forma 
0 
Titanium oxides......................- 
inc: 
ORIG sa ee Ss i i aic 
Metal, including alloys, all forms 
Other: 


Ore and concentrate 


Ash and residue containing nonferrous 
metals... . nadeti 

Oxides, hydroxides and peroxides of 
metals, n.e.8-._------------------ 


n.e.8 
Metals, including alloys, all forma: 
Metallo 108 od ease os 


meta 


NONMETALS 


Abrasives, natural, n.e.s.: 
Pumice, emery, natural corundum, etc. 
Grinding and polishing wheels and 


rods me products (including all refractory 
Crude clays, n.e.sss 
Feuer sect oewades 

See footnotes at end of table. 


Exports of mineral commodities 
(Metric tons unless otherwise specified) 


1969 


301 
2,315 
867 

7 


1.016 
562 


99,263 
1,123 
260 

6 
1,945 


12,811 
31,255 
1,070 
962 
7,748 
19,096 
232 


73,174 


r 29 

49 

88 
10,148 


1,552 
r 3,742 


1970 


100 
1,965 
921 

9 


1,118 
485 


61,712 
4,909 
218 


16 
1,639 


18,229 
26,384 
1,042 
655 
4,145 
14,964 
136 


65 ,555 


2 
791 


11 
36 


184 
15,868 


2,020 
3,744 


Principal destinations, 1970 


All to Taiwan. 

All to Malaysia. 

Malaysia 487; South Vietnam 877; Brunei 88. 
Malaysia 7. 


All to Japan. 
Malaysia 452. 


All to Japan. 

France and Monaco 2,818; Japan 1,457; 
Taiwan 300. 

All to Malaysia. 


Do. 
Malaysia 1,516; Hong Kong 43. 


Malaysia 11,426; Brunei 3,324; Khmer 
Republic 2 21 T. 

Mme 22, 454; Brunei 1,166; Thailand 

ee 940; South Vietnam 36; Thailand 

Philippines 508; Malaysia 121. 

Malaysia 3, 563; Brunei 288; Hong Kong 188. 

Malaysia 5,591; Brunei 4, 788; Pakistan 816. 


Malaysia 124; Brunei 8. 


Mainly to Malaysia. 

Malaysia 227; Denmark 155; Italy and San 
Marino 116. 

Malaysia 1,001; Netherlands 20. 

Netherlands 50; Malaysia 48. 

Hong Kong 11; Malaysia 6. 

Malaysia 13. 

Hong Kong 193; Thailand 2. 

Mainly to United Kingdom. 

Malaysia 1,055; Spain 806; Netherlands 207. 


Malaysia 96; Bulgaria 59; Hong Kong 58. 
All to Malaysia. 


Malaysia 95. 
M DAYS 1,217; South Vietnam 40; Australia 
4. 

Belgium-Luxembourg 71; United Kingdom 
67; Netherlands 31; Japan 30. 

Malaysia 1,531; Taiwan 1,464; Japan 78. 

Malaysia 33; Thailand 13. 

Malaysia 6; Thailand 3. 

All to Malaysia. 


Malaysia 11. 

Malaysia 31. 

South Vietnam 91; Malaysia 84. 

Malaysia 8,863; "Christmas Island 2,008; 
Brunei 1, 77 1. 

xr um 1,375; Mozambique 268; Australia 


Malaysia 2,914; Brunei 543; Netherlands 
189. 
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Table 7.—Singapore: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS—Continued 
Diamond, gem not set or strung 
value, thousands. . 


Diatomite and other infusorial earths..... 
Feldspar and fluorspar.................- 
Fertilizer materials: 
Crude: 
Nitrogenous. .................- 


Nitrogenous..................- 
Phosphatic...................- 
Pts oo ee oes 
Other, including mixed.......... 
Graphite, natural. ....................- 
Gypsum and plas ters 


Magne site 

Pigments, mineral.....................- 

Precious and semiprecious stones, except 
diamond............ value, thousands 


Salt 
Sodium and potassium compounds, n.e.s. . 


Stone, sand and gravel: 
Dimension stonen!nkkk 
Dolomite, chiefly refractory grade 
Gravel and crushed rock 
Limestone (except dimension) 
Quartz and quartzite 
Sand excluding metal bearing 


Sulfur: 


Elemental, all forms. ...........---- 

Sulfuric acid......................- 
Talc, steatite, soapstone, and pyrophyllite_ 
Other nonmetals, n.e.s.: 


Slag, dross and similar waste, not 
metal bearin 

Building materials of asphalt, asbestos 
and fiber cement and unfired non- 
metals, n.e.s.._......-..-- 5 


MINERAL FUELS AND RELATED MATERIALS 

Asphalt and bitumen, natural 
Carbon black. ........................- 
Coal and coke, including briquets......... 


Petroleum: 
Crude and partly refined 
42-gallon barrels. . 


Refinery products: 


Gasoline: 
Aviation 

thousand 42-gallon barrels. . 
OLOR... ee do 
Kerosine and jet do- 
Distillate fuel oil. do.... 
Residual fuel oll do.... 
Lubricants. ............- do 


e ;;Rũ«̃ꝛͤͤÜ—ð1i.0 do 
Mineral tar and other coal-, petroleum, 
or gas- derived crude chemicals 
thousand tons 


1969 


31.711 


17, 646 


13,721 
9,928 


r 22,932 


17,322 
31,500 
1,010 
220 

r 905 


r 87,538 


158 


1970 


$2,180 


š (1) 
1,798 


50,347 


2,073 
11,232 


19,290 
17,470 
97,525 
1,018 
124 
1,064 


89, 796 


143 


Principal destinations, 1970 


„ $1,628; Hong Kong $456; Kuwait 
NÀ. 
All to Malaysia. 


Malaysia 9. 
Malaysia 8,972; Thailand 61. 


Malaysia 16,386; Brunei 20. 


Malaysia 12,440; Brunei 153. 

Malaysia 2, 405; Kuwait 15. 

Malaysia 61, 451; South Vietnam 2,499. 
Malaysia 17 „828; Thailand 2, 999. 

All to Malaysia. 

Malaysia 167; Thailand 85; Taiwan 55. 
Malaysia 689; Brunei 150. 

Malaysia 1, 664; Brunei 16. 

Malaysia 8. 


Hong Kong $852; Japan $99; Switzerland 


Malaysia 5,951; Brunei 329. 


Malaysia 1,685; Khmer Republic 91; 
Thailand 47. 


Malaysia 118; Brunei 13. 

All to Malaysia. 

Brunei 23,879; Malaysia 1,297. 

Malaysia 92; Thailand 4. 

All to Malaysia. 

Malaysia 448; Christmas Island 405; 
Brunei 12. 


Malaysia 5,8 
Ceylon 241; ' Malaysia 111; South Vietnam 20. 
Malaysia 1,002; Thailand 18. 


Malaysia 7,935; Brunei 4,314; Australia 872. 
Malaysia 5. 


Malaysia 5,620; South Vietnam 4,199; 
Brunei 2,398; Pakistan 1,548 


All to Malays 
Malaysia 320: Thailand 5. 
Malaysia 7 17; Khmer Republic 21; Thailand 


All to Japan. 


Malaysia 1,117; Thailand 640; Papua 151. 
ie aane 8,833; Japan3,496; Malaysia 


1, . 

South Vietnam 10,622; Thailand 2,607; 
Japan 2,1 

South Vietnam 6,869; Malaysia 3,207; 
Thailand 2, 545. 

Japan 24, 886; 1 Kong 5, 175; South 
Vietnam 2 911. 

W 318; Malaysia 260; South Vietnam 


Other countries of Central Africa 22; 
Thailand 21; Mozambique 18. 
E EU Vietnam 465; Malaysia 219; Australia 


Australia 128; New Zealand 11; Japan 8. 


r Revised. 
! Less than 14 uni 


NA A ot available. 


2 In addition to Ms ‘products listed, liquefied petroleum gas valued at $1,005,000 in 1969 and $1,317,000 in 


1970 was also exported. 
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Table 8.—Singapore: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum: 
Bauxite and concentrate 


Oxide and hydrox ide 


Metal including alloys, all forms 
Chromium oxide and hydroxide. ........ 
Copper: 


Iron and steel: 


Ore and concentrates 
Metal 


Pig iron, ferroalloys and similar 
materials 


Sponge iron, powder and shot... 
Ingots and other primary forms. 
Semimanufactures: 


Bars, rods, angles, shapes, 
sections. 


Universals, plates and sheets 
Hoop and strip........... 


Rails and accessories 


Lead: 


Ore and concentrate 
Oxide and hydrox idee 


Metal including alloys, all forms 


Manganese: 
Ore and concentrate 
e ß Leder 
Mercury 76-pound flasks.. 


Nickel metal including alloys, all forms 


Platinum-group metals and silver: 


Waste and hela cos -troy ounces. . 
Metals including al 


Platinum group do.... 
Silver do 
Tin: 
Ore and concentrate long tons 
Oxid es do- 
Metal including alloys, all dai 
0...- 


Titanium oxidee s 


Zine: 
Oxide and perox ide 


Metal including alloys, all forms 


See footnotes at end of table. 


1969 


71 
31, 608 


6,652 
248 
82,562 


98,173 
244,504 
20,490 
5,408 
16,818 
48,832 
416 
484,701 


10 
6 


1,435 


3, 758 
261 
16 


40 


16.007 
r 156 


r 169,362 


828 
0) 


219 
1,671 


648 
6,082 


1970 


716 
7,965 
8,3847 

50 


1,016 
4,679 


37 ,926 
38 , 259 


8,533 
383 
85,584 


147,231 
313,503 
23 , 480 
11,866 
16,502 
18,221 
797 
591, 556 


NA 
3,677 
711, 643 


1,120 
1 


865 
2,404 


942 
9,404 


Principal sources, 1970 


People d 8 5 of China 599; United 
n 5, E: de d s Republic of China 


reece 
Jer Aa 2. 8751. United States 1,367; Hong 
ong 8 
West 3 16; Japan 10; United 
Kingdom 7. 


All from Malaysia. 
Japan 1, 562; Australia 1,375; United 
ngdom 387. 


All from West Malaysia. 


South Vietnam 19,378; Malaysia 10,824; 
United States 1,900. 


U.S.S.R. 4,299; Australia 1,929; Switzer- 
land 549. 

United Kingdom 136; Japan 106; Italy and 
San Marino 

North Korea 17, 715; Japan 12,821; 
Republic of Korea 2 ,591. 


Japan 85,784; Taiwan 15,128; United 
ingdom 

Japan 262, 390; United Kingdom 22,079; 
nited States 8,529. 

Japan 19,995; Australia 3,081; Belgium- 
uxembourg 126. 

er sia 4,457; 2 rein 4,032; France 

Monaco 1, 849 
Japan 18 5 13, pts j; People’ s Republic of China 


Japan 62, 190; United States 4,315; 


ndia 2 
Japan 2001 E and San Marino 168; 


People's 'Repu lic of China 167. 


Morocco 5; France and Monaco 8. 
icis 228; United Kingdom 157; 


Japan 50. 
Australia 709; Malaysia 555; United 
Kingdom 137. 


Ghana 5,278; Australia 309; Malaysia 9. 

Japan 615; Hong Kong 5. 

United States 410; Australia 8; West 
Germany 

ie ras 25; l 24; United Kingdom 
14. 


Japan 2,804; United Kingdom 698; 
Australia 643 


Australia 647,648; United Kingdom 
23,072; Malaysia 21,839. 


Malaysia 1,081; Thailand 39. 
Mainly from United Kingdom. 


Malaysia 175; United Kingdom 110. 
J n 820; Australia 7 35; United Kingdom 


Australia 511; West Germany 115; United 
Kingdom 8 81. 
Canada 5,951; Australia 1,210; Japan 


1,1 
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Table 8.—Singapore: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS—Continued 
Other: 
Ore and concentrate 
Ash and residue containing non- 
ferrous metals 
Oxides, hydroxides and peroxides of 
metals n. es 


Metals including alloys, all forms 
NONMETALS 
Abrasives, natural n.e.8.: 


Tuer emery, natural corundum 


Dust and powder of precious and 


semiprecious stones value 
Grinding and polishing wheels and 
Kone. 8 
Asbes tons 
Cement ma amdicLa 


Clays and products (including refractory 
brick): 
Crude n.e.8...........-..........- 
Products: 
: Refractory (including nonclay 
brick) cl. ecu 
Nonrefractory................ 


Diamond: 
Gem, not set or strung 
value, thousands 


Industrial... ...............- do.... 
Diatomite and other infusorial earths. .... 
Feldspar and fluorspar. ...............- 


Fertilizer materials: 


Crude: 
Nitrogenoun s 
Phosphatic..................- 
Pots wh cR eR 


Manufactured: 
Nitrogenous. ................- 


Phosph ati 
Pots eee eR 


Other including mix ec 
Graphite, natural 
Gypsum and plaster ss 


Magnes ite 
Mica, all form 
Pigments, mineral....................- 
Precious and semiprecious stones, except 
diamond.......... value, thousands 


Sodium and potassium compounds, n. e.. 


See footnotes at end of table. 


1969 


84 


$2,380 
200 
1,165 


656,215 


10,475 


6,419 
20,488 


1970 


325 
157 
116 
1,865 


71 


$574 
1,438 
3,150 


760,431 


18,139 


8,894 
28, 678 


Principal sources, 1970 


Malaysia 274; Australia 50. 
United Kingdom 95; Australia 62. 
N vey 82; U.S.S.R. 25; United Kingdom 


Austria 905; unspecified Central African 
countries 508; West Germany 362. 


Japan 16; United Kingdom 15; West 
Germany 15. 


All from United States. 


United Kingdom 1,088; Japan 110; Italy 
and San Marino 1 109. 
Canada 1, 884; unspecified Central African 
countries 852; United Kingdom 321. 
Tapan 100 „779; Malaysia 253,021; Taiwan 
4, ; 


United States 10,742; United Kingdom 
2,450; Japan 2,040 


Japan 2,351; People’s Republic of China 
1,724; United Kingdom 1,557. 

Japan 10, 018; People’s Republic of China 
5, 008; Malaysia 2,785. 


Malaysia 3550; India $266; People's Re- 
public of China $162. 

All from Australia. 

Japan 67; United States 67. 

India 3, 902; United Kingdom 108; Hong 
Kong 10. 


Mainly from Chile. 

Christmas Island 13, 932; Japan 100. 
All to Malaysia. 

Malaysia 156; Thailand 124. 


United States 60,148; Japan 27,506; 
West Germany 9, 249. 

Netherlands 898; Portugal 539; Spain 199. 

Israel 45,122; Canada 27 ,570; United 
States 6, 805. 

West Germany 11,950; Belgium-Luxem- 
bourg 9,206; Republic of Korea 5,426. 

Japan 80; People s Republic of China 51; 
United Kingdom 4 47. 

Australia 18,248; Japan 9, 402; People's 
Republic of China 1, 146. 

Malaysia 6,667; United Kingdom 1,317; 
People’s Republic of China 300. 

Austria 200; Japan 12. 

United States 484; United Kingdom 18. 

People's Republic of China 265; Japan 44; 
Spain 30. 


NA. 

Thailand 24,990; India 11,269; People's 
Republic of China 8,092. 

West Germany 1. 756; United Kingdom 
1. 302; United States 579. 
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Table 8.—Singapore: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 Principal sources, 1970 
NONMETALS—Continued 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked - 48 ,183 1,378 People’s Republic of China 808; Malaysia 
240; Italy and San Marino 140. 
Worked. .................-...- 1,421 2,988 Italy and San Marino 1,100; People's 
Republic of China 662; Taiwan 281. 
Dolomite, chiefly refractory grade... 4,177 3,200 Malaysia 2,914; Austria 250; Taiwan 80. 
Gravel and crushed rock. .......... 54,193 95,227 Malaysia 93,018; Brunei 1,016; United 
Kingdom 337. 
Limestone (except dimension) 14,439 19,517 Malaysia 18,351; Japan 5,924; People's 
Republic of China 137. 
Quartz and quartzite. ............- 263 208 Hong Kong 114; United States 659; 
People's Republic of China 35. 
Sand excluding metal bearing 30,626 31,472 Malaysia 28,509; United States 1,947; 
People's Republic of China 500. 
Sulfur: 
Elemental, all form 10,548 17,309 Canada 9,847; France and Monaco 7,619; 
West Germany 149. 
Sulfur diox ide 27 3 All from United Kingdom. 
Sulfuric acid 274 60 Malaysia 41; United Kingdom 7; West 
Germany 6. 
Tale, steatite, soapstone and pyrophylite. . 5,042 6,387 People’s Re ublic of China 4,571; India 
507; North Korea 340. 
Other: 
UL MM — À 21,475 11,227 United States 38,965; Peru 10, 897; 
Fig Kingdom 7, 161; Australia 
289 
Slag, dross veu similar waste not 
metal bearing 46 138 Taiwan 100; Malaysia 21; India 17. 
Oxides, hydroxides and peroxides of 
magnesium, strontium and barium. 9 48 Japan ar United States 18; West Ger- 
many 4. 
Building materials of asphalt, asbestos 
and fiber, cement and unfired non- 
metals n.e.8.------------------- 8,990 12,960 Malaysia 10,780; Israel 1,054; United 
States 362. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural. ......... 57 20 All to the British Carribbean Federation. 
Carbon black 3,710 3,587 J apan 2,238; United States 536; Australia 
Coal and coke including briquets 4,239 5,713 Taiwan 3 ,597; Netherlands 886; New Zea- 
an : 
Hydrogen, helium and rare gases 
value, thousands. . $212 $276 iu ian $114; Japan $96; United States 
4. 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels. . 69,724 80,159 Kuwait 56,752; Iran 8,595; Saudi Arabia 
1,122; Sarawak 5,798. 
Petroleum refinery products: 
Gasoline: 
Aviation do- 3, 882 2,216 Iran 1,445; Netherlands Antilles 538; 
Sarawak 128. 
Motor............- do.... r 4,827 5,315 Iran 2,438; Malaysia 1,163; Australia 999. 
Kerosine. .............- ^ E 2,317 2,315 Malaysia 1, 518; Saudi Arabia 276; Iran 
Jet fuel do- 10, 839 10, 681 Malaysia 6,206; Iran 2,370; Australia 851. 
Distillate fuel oil. ....... do.... 10,843 11,748 Kuwait 2 764; Iran 2, 691; Malaysia 
1,662; Philippines 1,580. 
Residual fuel oil. do.... 29,363 85,178 Malaysia 10,362; Bahrain 6 „591; Kuwait 
6,408; Iran 2,995. 
Lubricants. ...........- do.... 1,819 1,445 Netherlands Antilles 635; Japan 486: 
Netherlands 131. 
Mineral jelly and wax do 89 26 Burma 17; People's Republic of China 5; 
United States 3. 
Ohle do- r 884 332 Iran 138; Saudi Arabia 59; Japan 85; 
N etherlands 21. 
ear uicem do.... 163,813 69, 256 
r Revised. NA Not available. 


1 Less than 4 unit. 
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Esso Singapore Private Ltd. inaugurated 
its new $70 million, 81,000-barrel-per-day 
refinery on Pulau Ayer Chawan in early 
1971. This has been built on 250 acres of 
land, more than one half reclaimed from 
the swamps and the sea. This ultramodern 
refinery can vary products to adjust to 
changing demand. Its lubricants plant is 
the largest in Southeast Asia. A commer- 
cial shipping channel, Selat Pesaw, has 
been dredged to allow 250,000-deadweight- 
ton tankers to sail within 3 miles of Pulau 
Ayer Chawan where there is a unique sin- 
gle buoy mooring terminal connected to 
the island's storage tanks by a 44-inch pipe 
that can discharge 12,000 tons of crude oil 
every hour. Esso has since announced plans 
to enlarge the refinery by about 150,000 
barrels at a cost of possibly $60 million to 
be completed by the end of 1973. Ishika- 
wajima-Harima Heavy Industries of Japan 
will build the new facilities. 

Another U.S. company, the Mobile Oil 
Singapore Pte. Ltd., has embarked upon a 
program to increase refinery capacity from 
27,000 barrels per day to 175,000 barrels by 
1975, at a cost of $50 to $60 million. Lo- 
cated in the Jurong Industrial Estate, the 
refinery will be expanded by 75,000 barrels 
during the first phase ending 1973. The 
Japanese firm Chiyoda Chemical Engineer- 
ing & Construction Co. will be the princi- 
pal contractor in building the new facili- 
ties. 

British Petroleum Co.’s BP Refinery 
Singapore Pte. Ltd. with only a small 
25,000-barrel-per-day refinery on the Singa- 
pore “mainland” at Tanjong Pagar, cannot 
consider major expansion of facilities, be- 
cause of land limitations. BP’s investment 
in Singapore, however, already totals $20 
million. A 10,000-ton-per-year LPG plant 
was completed at Jurong in late 1971. 

A fifth refinery, rated at 65,000 barrels 
per day, will be completed on the island 
of Pulau Marlimau by the end of 1973 at 
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a cost of nearly $70 million. The location 
of this refinery is south of the Jurong In- 
dustrial Estate and adjacent to Esso’s refin- 
ery. The Singapore Petroleum Co., a joint 
venture of two U.S. firms 19 and the Devel- 
opment Bank of Singapore, was formed to 
operate the refinery. Construction will be 
by the Japan Gasoline Co. jointly with C. 
Itoh & Co. Principal equipment will in- 
clude a 70,000-barrel topper, a 21,000-bar- 
rel kerosine and gas oil hydrosulfurizer, 
and a 22,000-barrel gas-oil hydrodesul- 
furizer. The refinery will meet strict anti- 
pollution standards. Most of the output 
will be exported to Japan through C. Itoh. 

Serious efforts were being made to estab- 
lish a petrochemical industry, to utilize the 
country's low-cost naphtha. Japan's Sumi- 
tomo Chemical Co. Ltd., was one of the 
interested foreign companies, and Pulau 
Ayer Merbau, near all the refineries, has 
been suggested as a possible location for a 
petrochemical complex. 

Singapore services most tankers bringing 
oil from the Middle East to the Far East. 
A 210,000-deadweight-ton tanker belong- 
ing to Shell ran aground in Singapore. 
This is about the largest size tanker that 
can pass through the Malacca Straits, and 
there was talk about banning tankers of 
more than 200,000-deadweight tons to pre- 
vent future oil spillage. 

Singapore has developed into a regional 
base for petroleum- related activities 
throughout Southeast Asia. Exploration ac- 
tivities onshore and offshore in Indonesia 
and, to a lesser extent, Malaysia and Thai- 
land have brought in many oil companies, 
geophysical surveyors, drilling firms, and 
companies specializing in construction, sup- 
ply. and equipment. Early in the year Le 
Tourneau Co. laid the keel for an offshore 
drilling platform, and Bethlehem Singa- 
pore Shipyard started to build many kinds 
of small craft for supporting offshore oil 
operations. 


NORTH VIETNAM *? 


North Vietnam in 1971 directed its in- 
dustry and manpower toward restoring the 
economy to at least the pre-1965 level. The 
Government effort, however, was hampered 
by the war and by one of the worst floods 
in the country's history. 

Emphasis was placed on developing key 
industries such as building materials, coal, 


electricity, fertilizers, and machinery. 
Claims were made for increases of 34 per- 
cent in electricity output, 22 percent in 
coal output, 23 percent in fertilizer output, 


19Standard Oil of Indiana represented by 
Amoco International and U.S. Summit Corpora- 
tion represented by Oceanic Petroleum Co. 

2 Prepared by Arthur C. Meisinger, industry 
economist, Division of Nonmetallic Minerals. 
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and 38 percent in cement output in 1971, 
compared with outputs in 1970. In addi- 
tion, the volume of earth and stone re- 
moved by stripping at coal mines was re- 
ported as being nearly twice the volume 
removed in 1970. 


No trade figures were published by 
North Vietnam in 1971, but the Soviet 
Union and the People's Republic of China 
(PRC) continued to be the country's prin- 
cipal trading partners. 


COMMODITY REVIEW 


Metals.—North Vietnam’s metallic min- 
eral production has not been reported in 
recent years. Various references, however, 
indicated that the Co Dien chrome mine, 
the Trai Cau iron mine, and the Cao 
Bang tin mine were all operational in 
1971. Owing to the war situation, the 
country's ferrous and nonferrous metal re- 
quirements continued to be supplied pri- 
marily through imports—particularly from 
the Soviet Union. 

Nonmetals.—North Vietnam's cement in- 
dustry in 1971 continued to operate under 
wartime difficulties. Annual cement output, 
believed to be around 500,000 tons for the 
past several years, was claimed to have 
been increased by 38 percent in 1971. The 
Haiphong cement plant accounted for 
most of the country’s cement production. 

North Vietnam possesses substantial re- 
serves of phosphates. The most important 
deposits crop out northwest and southeast 
of Laokay, in northern Tonkin, along a 
belt parallel to the border with the PRC. 

Large-scale exploitation was started in 
1957 following reconstruction of the Lao- 
kay apatite mine with financial and techni- 


SOUTH 


The war continued to affect the general 
economy of South Vietnam in 1971. War- 


related industries were the main contribu- 
tors to the country's gross national product 
(GNP), but most of them had little rela- 
tionship with minerals. 

The country's mining, metallurgical, and 
chemical industries have not been 
developed to any extent; thus most of the 
fertilizers, iron and steel products, nonfer- 
rous metals, and petroleum products con- 
tinued to be imported to meet domesitc 


cal aid from Romania. Between 1960 and 
1964 mine output was increased from 
490,000 tons to 930,000 tons, and a produc- 
tion goal of 1.4 million tons was planned 
for 1965.21 Construction of a complete 
phosphate beneficiation plant was also 
planned in 1965 as part of a Romanian as- 
sistance program with North Vietnam. 

During 1966-71, production capacity of 
the Laokay mine was reduced as a result 
of serious bomb damage, and annual out- 
put probably did not exceed 700,000 tons. 
Following reactivation of the mine in late 
1970, mine shipments were resumed and 
were continued in 1971. No data are avail- 
able on production of apatite from North 
Vietnam, but it is believed that significant 
quantities are exported to the PRC and 
North Korea. North Vietnam also shipped a 
small amount of apatite (1,400 tons) to 
Japan in 1971. 

Mineral Fuels.—North  Vietnam's coal 
(predominantly anthracite) production in 
1971 was claimed to have increased 22 per- 
cent over the planned production norms in 
1970. Output of anthracite, primarily from 
the Hongay mines, was about 5 million 
tons in 1965, but owing to war damage in 
1967, annual output has declined to an es- 
timated 3 million tons in recent years. 

High-quality anthracite is annually ex- 
ported by North Vietnam to many coun- 
tries. In the more advanced countries, 
Hongay anthracite is used by chemical en- 
terprises in the manufacture of synthetic 
dyes and pharmaceuticals, and by metal- 
lurgical industries as a substitute for cok- 
ing coal. Japan received approximately 
410,000 tons of North Vietnamese anthra- 
cite in 1971 compared with 227,000 tons in 
1970. 


VIETNAM ^ 


requirements. Petroleum imports were sub- 
stantial during the year. 

Known mineral production, as in 1970, 
was limited to cement, clay, salt, sand and 
gravel (including silica sand), and stone. 
Output, however, was only reported for ce- 
ment, salt, and silica sand. The cement in- 
dustry, relatively small by international 
standards, showed a slight decline in pro- 


21 British Sulphur Corporation Limited. World 
Survey of Phosphate Deposits, North Vietnam. 
3d ed., 1971, pp. 163-165. 

22 Prepared by Arthur C. Meisinger, industry 
cconomist, Division of Nonmctallic Minerals. 
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duction, and this necessitated more im- 
ports. Some industrial progress was made 
during the year in the fields of bricks, 
plastics, ceramics, and chemicals. 


COMMODITY REVIEW 


Metals.—The country's domestic require- 
ments for manufactured steel products con- 
tinued to be supplied mainly by imports 
in 1971. The value of iron and steel mill 
products, nonferrous metals, and metal 
manufactures imported in 1970 was $46.4 
million, $7.5 million, and $3.4 million, re- 
spectively; final values for 1971 were not 
available. 


South Vietnam’s small commercial steel 
fabricating industry (two rolling mills at 
Bien Hoa and Thu Duc and a sheet metal 
plant at Phong Phu) utilized military 
scrap metal as raw material to produce 
75,000 tons of billet steel, reinforcing bars, 
galvanized sheets, tubes, and wires in 1971. 
Plans to double the 1971 output were 
being considered for 1972. 


Nonmetals.—The quantity of cement 
produced in 1971 was 263,000 tons com- 
pared with 280,000 tons in 1970. 

The planned extension to the Ha Tien 
cement plant to increase production capac- 
ity from 300,000 tons per year to 900,000 
tons per year was delayed. An alternate 
project was under study, however, in 
which the Ha Tien plant extension would 
be abandoned and two new cement plants 
would be constructed at Can Thou and 
Hue. Each plant would have a cement 
production capacity of 250,000 tons per 
year. Foreign investment proposals for the 
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. establishment of a cement bulk handling 


and bagging plant at Danang were also 
under consideration by the South Vietnam- 
ese Government in 1971. 

Plans for constructing a $50 million 
plant that would be capable of producing 
400,000 tons of fertilizer per year at Can 
Tho were abandoned owing to financial 
problems. 

South Vietnam also produced clay, lime, 
salt, sand and gravel, silica sand, and var- 
ious types of stone for domestic construc- 
tion materials in. 1971. Output, however, 
was only reported for salt and silica sand. 
The quantity of salt produced by evapora- 
tion of seawater brines in coastal provinces 
totaled 120,000 tons. Silica sand output 
amounted to 5,000 tons. 

Mineral Fuels.—South Vietnams only 
coalfield at Nong Son was worked in 1971 
without any major interruptions; however, 
the quantity of coal produced was not re- 
ported. 

The continued effect of the war and the 
lack of available funds curtailed the pro- 
posed project for an oil refinery at Nha 
Trang. The country continued to rely on 
imports in 1971 to meet all domestic re- 
quirements for petroleum products such as 
gasoline, kerosine, and distillate and resid- 
ual fuel oils. 

In June the South Vietnamese Govern- 
ment officialy announced its intention to 
grant petroleum and exploitation conces- 
sions covering an offshore exploration area 
of 160,000 to 180,000 square miles that ex- 
tends around the southern part of South 
Vietnam from the South China Sea to the 
Gulf of Thailand. 


Ihe Mineral Industry 


of 


Other South Pacific Islands 


By Staff, Bureau of Mines 
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BRITISH SOLOMON ISLANDS 


There was apparently very little mineral 
activity on any of the main islands (Gua- 
dalcanal, Choiseul, New Georgia, Santa Isa- 
bel, Malaita, San Cristobal, Santa Cruz) of 
the British Solomon Islands Protectorate 
(BSIP) in 1971. Data on the small amount 
of gold production from alluvial deposits, 
mostly on Guadalcanal are shown in table 
l. 
During 1971 the Solomon Islands Gov- 
ernment reached an agreement in principle 


with the Mitsui Mining and Smelting Co. 
of Japan for the trial mining of a 30-mil- 
lion-plus-ton bauxite deposit on Rennell 
Island. The exceptionally low silica con- 
tent of the bauxite makes it very attractive 
for ore blending purposes. The Mitsui pro- 
posal would have 49 percent of the local 
subsidiary owned by the Government and 
calls for a l- to 2-million-ton-per-year 
bauxite export business by 1978. 


CHRISTMAS ISLAND ? 


Phosphate rock, produced and shipped 
since 1897, continued to be the only com- 
mercial mineral commodity produced on 
Christmas Island. Production is shown in 
table 1. 

Christmas Island ranks about 10th 
among the 80 countries that produce phos- 
phate rock. Shipments of phosphate rock 
in recent fiscal years, by country of desti- 
nation, are shown in table 2. 

Christmas Island has an area of approxi- 
mately 55 square miles and is located in 
the Indian Ocean, 225 miles south of Java 
Head, Indonesia. According to a recent 
world survey on phosphate, the island's 
basic volcanic rock is covered with coral 
limestone upon which irregular patterns of 
pinnacles have formed and the phosphate 
deposited between and above the pinna- 


cles. The phosphate extends to the surface 
and varies in depth from a few feet to 
over 100 feet; the average thickness is 
about 20 feet. 

Three types of phosphate ore are mined 
and in descending order of grade they are: 
C, near the surface; B, the middle layer: 
and A, the deepest layer and the only one 
marketed. Scrapers and dozers are used to 
excavate the C-grade material. Crawler 
mounted equipment with dragline and 
clam-shell excavators are used to mine B- 
and A-grade ores. Trucks transport the 


1 Robert A. Clifton, chemist, Division of Non- 
metallic Minerals. 

2Donald E. Eilertsen, physical scientist, Divi- 
sion of Nonmetallic Minerals. 

3 The British Sulphur Corp., Ltd. World Sur- 
vey of Phosphate Deposits. Third ed., 1971, 180 


Pp. 
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Table 1.—Other Pacific Islands: Production of mineral commodities 
Area and commodity 1969 1970 1971 P 
BRITISH SOLOMON ISLANDS ! 
Gold. ee See eee set oh ew troy ounces.. r 413 291 444 
ISTMAS ISLAND ! 
Phosphate rock (shipment) thousand metric tons 1,243 1,099 985 
FIJI ISLANDS 
Cement, hydraulic metric tons 54,563 60,658 78,091 
Copper, mine output, metal content (export): do.... 428 "n Ez 
Gold, mine output, metal content troy ounces. . 91,572 108,785 89,129 
1öÜ ] Ü ⁵Gêʃcdd 8 metrie tons 4,477 885 = 
r ns ð vd d eet do 20, 790 24,548 7,657 
Silver, mine output, metal content. tt troy ounces.. 87,951 26,640 19,898 
Sand and gravel: 
Coral sand... v cua o x is auta iu ate att cl cubic meters. . 67,592 78,856 69,258 
TR Other sand and gravoelllll1111l1l LL 2... cll lll l. l.l 0.... 415,628 384,117 262,698 
ne: 
Limestone Laco ollicusiuLezoSeRuacdcenecseusseasüe metric tons (3) 34,719 4,621 
Other quarried stone n cubic meters.. 243,699 283,696 158,091 
NAURU AND OCEAN ISLAND ! 
Phosphate rock, marketable (exports): 
ͤͤͥ ⁰⁰ S TONERS: thousand metric tons. . r 2,193 2,114 1,867 
Ocean Island.. so sh eie k v du ui OL occ r 565 r 506 620 
NEW CALEDONIA ! 
ih ors ie ae ne d ei e UAE oo metric tons 1,294 1,099 1,432 
Nickel: 
re: 
Gross weight... ... 2222222 L2 LLL LLL ll l2ll.- thousand tons. . 5,457 7,021 7,570 
Metal in ores *..... ee metric tons 90,475 105,882 102,286 
Metallurgical products, nickel-cobalt content: 
FFH ³ÜW.-¹ t ec ec ed ae do 28,886 21,965 29,881 
%%Ü˙“ͥſ % «² , ⁵ ee eee PE do 15, 909 15, 856 16,188 
NEW HEBRIDES ! 
Manganese OF626 656 oos ] è ² qU!!!! eme ee e EE do De r 15,855 15,002 
PAPUA NEW GUINEA ! 
Copper, mine output, metal contenu do.... 1 rl NA 
Gold, mine output, metal content troy ounces.. 125, 857 r 23, 798 23, 889 
Platinum, mine output, metal contenntt 2... .. l2... do.... (7) uo - 
Silver, mine output, metal contenBtete᷑ l.l... l.l... do 117,206 117, 180 17,451 
P Preliminary. r Revised. NA Not available. 


1 Undoubtedly, this area produces crude construction materials (common clays, sand and gravel, and stone) 
in addition to the listed commodities, but output is unrecorded and information is inadequate to make reliable 


estimates of output levels. 


2 Tonnage data not available; output reported volumetrically—19,025 cubic meters for all purposes. 


3 Man reported for lime production only. 
4 ickel-cobalt. 


ores. 
5 Ferronickel averages 23.95 percent combined nickel-cobalt. 
* Matte averages 78.57 percent combined nickel-cobalt. 
7 Less than 14 unit. 


Table 2.—Christmas Island: Shipments of phosphate rock 


(Metric tons) 
Fiscal year 
Destination 
1969 1970 

n hs ee te a re 888,667 151,575 
%% ls. eo Coraes S LA EN „503 
mand A du xa 686 
I ²⁵⅛˙ͥͥ5yÜ2̃ddü ee inca eue See eee MEE Su sx 68,319 
New Zeeland ·ddͥg 22s eek K eee usus 261,231 258,305 
é ſðr mn y ß S 98, 431 12,340 
PPöõõ·¹ꝗVAniwmſſßddfyyꝙꝙnnr!k;:k ⁰ 1,243,329 1,098,728 

Value of total....................- thousand U.S. dollars $11,896 $10,482 


Source: The British Phosphate Commissioners, Melbourne, Australia. 


content of metallurgical plant products plus estimated recoverable nickel-cobalt in exported 


1971 
658,894 


11,763 
74,916 
241,797 
15, 506 


1,002,986 


$8,750 
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ores to their respective stockpiles. A-grade 
ore is hauled by rail to the plant where 
the ore is dried and then shipped by boat 
to markets. | 

A report published in 1971 listed the 
phosphate reserves on Christmas Island as 
follows: 28 million tons of C-grade ore, 
mostly crandallite and millisite, assaying 
about 28.5 percent P2O5 and 33 percent 
R203 (iron and aluminum oxides) ; 25 mil- 
lion tons of B-grade ore, a mixture of apa- 
tite, crandallite, and millisite, containing 
about 35 percent P2O5 and 17 percent 
R203; and 30 million tons of A-grade ore, 
mostly apatite, assaying approximately 38 
percent P205 and 4 percent R203. Although 
the estimates were made in 1959, they 
show the need for research to develop uses 
for B- and C-grades of ores which cur- 
rently are wasted. A wash-screen process 
was developed to beneficiate B-grade phos- 
phate. The process separates coarse apatite 
from small size crandallite and millisite. 
The apatite concentrate is marketable 
phosphate; recoveries ranged between 50 
and 60 percent.4 

Sodium hydroxide solutions, at about 
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809 C, rapidly decompose crandallite and 
millisite in B- and C-grade ores. The reac- 
tion produces an insoluble residue of im- 
pure, highly reactive apatite that responds 
favorably as direct application fertilizer. 
The residue can also be underacidulated 
to produce a granular form with fertilizer 
potential. Christmas Island phosphate is 
also a potential source of smelter-grade 
alumina.5 

The mineralogy, mineral chemistry, ther- 
mal transformations, and physical proper- 
ties of C-grade phosphate were discussed at 
the 1971 annual conference of the Austra- 
lasian Institute of Mining and Metallury.6 

The ion exchange, hydrochloric acid, and 
sulfuric acid-alum processes of producing 
water soluble phosphate fertilizer from C- 
grade phosphate were also discussed. The 
report also included estimated costs of pro- 
ducing fertilizer by the sulfuric acid-alum 
process using 500 tons of calcined C-grade 
ore daily. 

The calcination characteristics of Christ- 
mas Island phosphates,’ and research on 
producing superphosphate from Christmas 
Island phosphate rock was published.® 


FIJI ISLANDS 10 


Fiji lies at the crossroads of the South 
Pacific, connecting Australia and New Zea- 
land with North America. About 800 is- 
lands and islets, which spread over 250,000 
square kilometers of ocean, straddle the 
180th meridian but lie west of the Interna- 
tional Dateline between latitudes 15 and 
20 degrees south. About 100 islands are 
permanently inhabited and 90 percent of 
the total land area is taken up by the two 
largest islands, Viti Levu and Vanua Levu. 
Suva, the capital city, is located on the 
main island of Viti Levu and is 2,700 kilo- 
meters east-northeast of Brisbane, Aus- 
tralia. Population of the Fiji Islands at the 
end of 1969 totaled 518,700, of which 
219,800 were Fijians and 260,600 were Indi- 
ans. On October 10, 1970, Fiji achieved in- 
dependence and acquired dominion status 
in the British Commonwealth. The transi- 
tion from a colonial to an independent na- 
tion has gone smoothly; this has been re- 
flected by the steady rapid growth and 
expansion. 

Mineral production in 1971 was valued 
at nearly $7 million 11 of which about 45 
percent of the value was accounted for by 


*Hoare, J. S. 


gold. The major minerals produced accord- 
ing to value were gold, cement, sand and 
gravel, stone, and manganese ore. Gold 
production and value were down 14 per- 


Development of Wash/Screen 
Process to Beneficiate Christmas Island ‘‘B’’ Grade 
Phosphate. Tech. Paper Pres. at the 1971 Ann. 
ade Australasian Inst. of Min. and Met., 1971, 
27 pp. 

5 Rothbaum, H. P. Production of Fertilizers 
and Smelter-Grade Alumina By Alkali Leaching 
of Christmas Island “B” and "C" Phosphate Ores. 
Tech. Paper Pres. at the 1971 Ann. Conf., Aus- 
tralasian Inst. of Min. and Met., 1971, 13 pp. 

Trueman, N. A. The Aluminum-Iron Phos- 
phatic Overburden of Christmas Island, Indian 
Ocean: Its Mineralogy, Mineral Chemistry, and 
Thermal Transformations. Tech. Paper Pres. at 
the 1971 Ann. Conf., Australasian Inst. of Min. 
and Met., 1971, 20 pp. 

7 Allen, R. J. Production of .Water-Soluble 
Phosphate Fertilizer From Christmas Island ‘‘C’’- 
Grade Phosphate. Tech. Paper Pres. at the 1971 
Ann. Conf., Australasian Inst. of Min. and Met., 
1971, 18 pp. 

8 White, M. S. Calcination of Christmas Island 
Phosphates. New Zealand J. of Sc., v. 14, No. 
4, December 1971, pp. 971-992. | 

? White, M. S. Superphosphate from Christmas 
Island Phosphate Rock. New Zealand J. of Sc., v. 
14, June 1971, pp. 364-391. 

1? Herbert R. Babitzke, 
Nonferrous Metals. 

1 Where necessary, values have been converted 
from Fiji dollars (FD) to U.S. dollars at the rate 
of F1—US$1.1757. 


chemist, Division of 
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Table 3.—Fiji Islands: Exports and reexports of selected mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1969 1970 
METALS 
Aluminum, metal including alloys, all form „„ Ss 36 
Copper: 
ur "dia concentrates. ß epd eco Eee E ees 2,979 " 
JJV ⁵]ðV. ER RER oe 6 
Metal including alloys, all formmdoaůpaépm̃ 4 1 


Gold bullen... severe 
Gypsum, anhydrite, etc... 222 22-22. - Ll. --- 


x 19 
95,346 107, e" 


Iron and s 
Metal: 
l'url EC T ⁵ð« ———H— 1,153 812 
nee ))) Ku ⁵VJJddJVdà c ĩͤ NIA 384 903 
Lead, metal including alloys, all form „„ 3 282 
Manganese ore and concentrattteennn LL LLL LL Lll lll eee ee 11,295 38,827 
Platinum-group metals and silver, waste and swee pings troy ounces. E 1,280 
Silver (in: DUlliON) 3.22365 cee ee remm dus do- 33,698 26,982 
Sodium and potassium compounds, caustic 80da........... 2... 222. eee --" 5 
Stone, sand and gravel: 
Gravel and crushed rocꝶkkkkökökökc e «„ oe 152 
Sand, excluding metal bearing..................-......- eee = 5 
er: 
Metallic ores and concentrates. ____...-.----- 2L LLL eee eee eee 42 
Metal, scrap of nonferrous.._......--..-.------.-.----------------- „„ 4,053 142 
NONMETALS 
PP «˙”¾⅛V—ñẽ DM d d 10, 060 11,125 
Fertilizer materials... ........ 2. 22 LL LL LL LL LL eee eee eee 28 
MINERAL FUELS AND RELATED MATERIALS 
Coal, briquets and similar solid fuels....................................... ll... 1 us 
Petroleum, refinery products:! 
Gasoline, motor and aviation thousand 42-gallon barrels. . 42 56 
Kerosine and jet fuel do- 567 655 
Ff! RS do 170 183 
Sen.. B sioe ee do 106 612 
Fh; ³ĩ⁰’¹wꝗſſd ⁰⁰ = ELLE do 3 
Liquefied petroleum gasse 42-gallon barrels.. 325 267 
) ie Se oe ee eee ee Dau 8 thousand 42-gallon barrels. . 888 1,509 
Mineral tar and other coal-, petroleum-, or gas-derived crude chemicals 565 
1 Includes bunkers. 
cent from 1970; cement production was up est-free loans. The year 1971, had been 


29 percent from last year. 

Mineral development policy is based 
upon the fundamental concept that the 
mineral resources of Fiji are owned by the 
state and should be exploited so as to pro- 
duce the optimum benefits for the public 
at large. This policy was established under 
legislation that goes back to 1908. 

For decades it was believed that the geo- 
logical formations on Fiji were such that 
the discovery of gold was impossible, but 
in 1929, an orebody was located at Mt. 
Kasi in the southern part of Vanua Levu. 
More discoveries were made in 1932 that 
led to the development of three famous 
mines; the Emperor, Loloma, and Dolphin 
in the Tavua area; but by 1971, only the 
Emperor mine was in operation. Because 
the Emperor Gold Mining Co. Ltd. em- 
ployed a large number of men—1,000; to 
1,500 in 1971, mostly Fijians—the Govern- 
ment has assisted the industry from time 
to time with subsidies, grants, and inter- 


. Vanua Levu, in 1967 and 1968. 


generally disappointing with the gold mine 
continuing to operate at a loss, which re- 
sulted in continued government subsidy of 
the Emperor Gold Mining Co. Ltd. The 
total tonnage milled was a record high al- 
though the grade was lower. Gold and sil- 


.ver production in 1971 was 89,129 and 


19,893 ounces, respectively. 
The second largest metal mining interest 


‘has been in manganese found in many 


parts of Viti Levu. The boom period was 
1957 to 1958 when the most easily accessi- 
ble deposits were worked out. The only 
operating manganese mines in 1971 were 
those: of Manganex Ltd., which took over 
from Akhil Holdings Ltd. about 1969. 
Manganex is a local subsidiary of an Aus- 


.tralian company, South Land Mining Co. 
Ltd. The company's manganese mining ac- 


tivities are in western Viti Levu where the 
company has six leases. 

Copper ore was mined at Udu Point, 
The depos- 
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Table 4.—Fiji Islands: Imports of selected mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1969 1970 
METALS 
Copper: 
C7ĩ¹˙Bi ⁵³ꝛ ¹ q ³ ⁰ LLL ee LL E ee ee eM E 2 e 
Metal including alloys, all fofrmmmn—JE7 „„ 94 2 
Gold, metal, unworked or partly worked. ..........................- troy ounces. . 237 874 
Iron and steel: 
Pig iron, ferroalloys, and similar materials 188 - 
Steel, primary forms... ct ce , ß ee MO e cmi Ear ei 565 10 
Semimanufacturenmn nns 16, 834 8, 564 
Platinum-group metals and silver, unworked and partly workeccd value $5,500 $6,542 
Tin metal, including alloys, all form long tons 28 NA 
Titanium oxides. .... ⅛⁊ᷣ d ⁵ K SatürediS aS oid 137 138 
Other metals, including alloy s „«%„%öꝝ) r Z 2• e222 28 NA 
NONMETALS 
Abrasives, natural, pumice, emery, natural corundum, et᷑te . 2 2-22. .- 10 NA 
J ꝙ¼²⁰rÜ iw. ³⁰owmwm ee eee ee eS 3 1 
Barite and witherinne‘õẽd. . Sees eee eee ee eeeee 4 
Cement 63.6 bee oon ⁵« : ͤdddddddddddd . HG ——— Eia 312 220 
Chalk, earth colors, ett᷑rtmdgddqͥaͤe „„ 59 5 
Crude clays, n.e.s., "kaolin and bentonite, ete eee 58 27 
Diatomite and other infusorial eartggsggss 26 18 
Fertilizer materials: 
rude: 
e c eS ECL i ee 131 2 
J//!GGGCöGGGTꝙy0CCßCuͤ ³ĩðWAA. . D SEDI ß ee LP OE 61 168 
Manufactured: 
Nins ĩ²ðV ] ] d oc( “mf ⁰k aa 22, 858 24, 886 
Sh ⁵ð 0ͥſ / ³ꝛ¹¹Aſ ⁰⁰yd y 4,682 , 248 
Potassip-22..- ꝗ ꝗ ð ye ye Be A ⁰⁰¼mp x ee a 323 378 
/// c oc n at e LU Ru ANUAL Di 68 10 
Gypsum and plasternnnn3sßussss LL l22 l2 222 l22222..2... 25 3,572 
Cö§öÜù 3. ß 73 62 
Precious and semiprecious stones, except diamond value $6 $5 en ere 
Sodium compounds, caustic 80da. ........... 2 LL LLL LL LL LLL eee 962 713 
Stone, sand and gravel: 
Dimenion oggdggdeeeee Ese cedkwe WEE Omm 8 NA 
P ͥͥ ⁰ oes ee ⁰⁰ꝗyp ded LL LL opu De 20 xs 
Sand, excludin an n metal beáring hh lee 8 88 124 
Sulfur, elemental, JJ%%%/%%%ͤ ß o ⁰ t (ß MR) 1 m 
Tale and steatite..._...._._---.------------.----------------.---------..----- 11 2 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural.. ----------------------------------------------- 4 662 
Coal, coke rr ꝛ² . LLL ein E dE se 1,403 240 
Petroleum, refinery products: 
asoline, motor and aviatioůon . thousand 42-gallon barrels. . 283 354 
Kerosine and jet fuel..__......---_-------.--..--------------------- do.... 786 941 
Distillate fuel ¶— !!!!!! ( 86 do 641 748 
rd C1111 ̃⁰¹oi.ͥͤ5¹w ͤ . e CN Scaee do 235 3,045 
perm petroléum CaS) -ccs ee a I ee ERE Le c! s EPE 6 
ricants (including grease). --_----------------------------------—- 98 20 22 
Oth OR E hae eer a a etapa ik 8 do.... 1 12 117 
Totalo aeee CSE Oe Dd o EY ³⁰¹˙¹ Lei RUN EE do- 1,983 5,188 
Mineral tar and other coal-, petroleum-, or gas—derived crude chemicals 
42-gallon barrels. . 1 655 1 862 


NA Not available. 
1 Partial figure. 


its, which were estimated to last for several 
years, were depleted after only 16 months 
of exploitation. However, extensive explo- 
ration for copper and other base metals 
were carried out at Namosi by Central 
Mining Finance Ltd. and at Wainimala by 
Longreach Metals N. L. and Falconbridge 
Pty., Ltd., during 1971. 

Bauxite Fiji Ltd., which is a local sub- 
sidiary of three Japanese companies: Nip- 
pon Light Metal Co., Sumitomo Chemical 
Co., and Showa Denko K. K., has a mining 


lease in southwest Vanua Levu. Premining 
development construction commenced dur- 
ing the year. When completed in 1972, the 
operation will have an estimated capacity 
of 300,000 tons of bauxite per year. Ship- 
ments of bauxite are expected to be made 
to Japan early the following year. 

In 1971, Barringer Fiji Ltd., a Canadi- 
an-based company, obtained prospecting 
rights and continued exploration for base 
metals, except manganese, and earthy min- 
erals over a large area of Viti Levu and 
Vanua Levu. 
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Two companies were actively engaged in 
the search for oil and two more companies 
were obtaining licenses for exploration in 
1971. Southern Pacific Petroleum is in its 
second year of exploration in Bligh Wa- 
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ters. Oxoco Fiji Ltd. is also engaged in the 
search for oil. The maximum area one oil 
search company can hold is 7,500 square 
kilometers. All exploratory areas are 
offshore. 


NAURU AND OCEAN ISLAND * 


Phosphate rock continued to be the only 
commercia] mineral commodity produced 
in the Republic of Nauru and on Ocean 
Island. The rates of production are shown 
in table 1. 

Nauru.—Phosphate rock output has av- 
eraged slightly over 2 million tons per year 
in recent years. 

The phosphate mining operations of 
Nauru were described in detail.13 Nauru 
has an area of 814 square miles and is lo- 
cated in the Pacific Ocean 32 miles south 
of the Equator at longitude 166°56’E. 
Phosphate was first produced on the re- 
mote island in 1900. On June 30, 1970, 
Nauru Phosphate Corp., organized by an 
act of Parliament, took over all of the 
phosphate operations from the British 
Phosphate Commissioners (BPC) and 
bought the assets for Australian $21 mil- 
lion. At midyear 1970, Nauru had 50.54 
million metric tons of phosphate reserves, 
which, at the current extraction rate, 
should last about 22 years. Prior to 1970, 
46.5 million tons of phosphate was mined. 
According to surveys made in 1916 and 
1931, the deposits contain an average of 84 
percent calcium phosphate. 

The phosphate lies between pinnacles of 
coral limestone which number about 260 
peaks per acre, the volume of pinnacles oc- 
cupying about 40 percent of the whole de- 
posit. The ore, extending to the vegeta- 
tion, is sometimes 80 feet in depth; the 
average thickness is 25 feet. 

Prior to mining, the vegetation and pro- 
truding pinnacles are removed, forming a 
bench 30 to 60 feet wide. Eleven cranes 
with clamshell buckets excavate the ore, 
known as raising. Mechanical shovels are 
used to mine areas where pinnacles termi- 
nate several feet below ground level. The 
rock is loaded into 23 dump trucks (14-ton 
load), which haul it 114 miles to the 
crushing and screening plant. Raising is 
done 24 hours per day, 6 days per week at 
an average rate of 7,600 cubic yards per 
day. 

The crushing and screening plant has a 


capacity of 800 tons of minus 2-inch phos- 
phate per hour; however, the plant is 
usually regulated to operate at 600 tons 
per hour. After crushing, the rock is trans- 
ported 214 miles by rail to the drying 
plant for kiln drying. Before drying, the 
rock contains between 9 and 25 percent 
moisture, the average being 12 percent. 
After drying, the rock contains 2 to 4 per- 
cent moisture and is ready for shipment by 
boat to distant markets. 

Ocean Island.—Ocean Island is located 
in the Pacific Ocean about 160 miles east 
of Nauru. The island is elliptical in shape, 
measures 134 miles by 114 miles, is less 
than one-third the size of Nauru, and 
rises to a height of 250 feet above sea 
level. Ocean Island is part of the British 
Colony of Gilbert and Ellice and lies 
about 300 miles west from center of the 
Gilbert Islands chain.14 

Phosphate mining on Ocean Island dates 
back to 1900. The BPC representing the 
Governments of Australia, New Zealand, 
and the United Kingdom have operated 
the deposit since 1919. 

The phosphate deposit on Ocean Island 
is similar to that on Nauru. Most of the 
phosphate lies between pinnacles of lime- 
stone; however, the pinnacles are larger 
than those on Nauru and the ore zone is 
thicker, extending downward 70 to 80 feet. 

Some of the phosphate is hard rock, but 
most is alluvial consisting of small phos- 
phatized limestone fragments and reef de- 
bris, together with phosphate dust. About 
12 million tons of phosphate was produced 
during the first 60 years of operation. In 
1968, the reserve of minable phosphate 
containing 36 to 42 percent P205 was re- 
ported at 5 million tons. At the present 


12 Donald E. Eilertsen, physical scientist, Divi- 
sion of Nonmetalic Minerals. 

13 Webb, B. J. Mining and Handling of Nauru 
Phosphate Rock. Paper No. 1, Tech. Paper Pres. 
at 1971 Ann. Conf. Australasian Inst. of Min. 
and Met., 1971, 27 pp. 

M'The British Sulphur Corp., Ltd. World Sur- 
vey of Phosphate Deposits. Third ed., 1971, 180 


Pp. 
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rate of production, the reserve will last 
until 1979. 

Phosphate rock output has averaged 
slightly over 514,000 tons per year in re- 
cent years. 

Phosphate mining in Ocean Island is 
practically the same as on Nauru. The 
hard phosphate has to be broken by drill- 
ing and blasting. Clamshell excavating 
equipment is used to excavate the ore be- 
tween the pinnacles and load it into trucks 
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for transport to the crushing and drying 
plant at Home Bay. There, the wet ore, 
containing 12 to 18 percent moisture, is 
crushed to minus 2-inch size and conveyed 
to rotary kilns for drying and reducing the 
moisture content to less than 4 percent. 
This product, together with compacted 
dust, is conveyed to storage until shipped 
by boat to consumers in Australia, New 
Zealand, and the United Kingdom. 


NEW CALEDONIA *° 


New Caledonia, belonging to France, 
again ranked second in free world produc- 
tion of nickel in 1971. The territory, al- 
though hampered by a 2-month’s labor 
strike at Société le Nickel S. A. operations 
and Japan’s pressure to lower imports of 
nickel ore, produced approximately the 
same quantity of nickel in 1971 as in 1970. 
Eagernes to develop New Caledonian 
nickel laterite deposits subsided in 1971 as 
a result of surplus nickel in world markets. 
Nevertheless, at yearend International 
Nickel Co. of Canada Ltd. (Inco), the 
principal factor in Compagnie Française 
Industrielle et Miniére du Pacifique (COF- 
IMPAC), was negotiating with the French 
Government for alternative nickel resource 
developments but on a smaller scale and 
with a broader financial base than origi- 
nally sought.16 


PRODUCTION 


Production of nickel ore increased in 
1971, reaching 7.6 million tons, compared 
with 7.0 million tons in 1970. Nickel ore 
production in New Caledonia has increased 
162 percent since 1966. Le Nickel remained 
the island’s principal nickel producer. Its 
Doniambo refinery produced 46,020 tons of 


nickel in 1971 (16,138 tons in matte and 
29,881 tons in ferronickel), compared with 
43,821 tons of nickel in 1970 (15,856 tons 
in matte and 27,965 tons in ferronickel) . 

Small quantitites of giobertite (1,432 
tons) and jade (550 kilograms) also were 
produced during the year. 


TRADE 


The value of mineral exports from New 
Caledonia totaled $195.8 million in 1971, 
compared with the previous year's total of 
$189.1 million. Exports of nickel ore, 
mainly to Japan, totaled 3.8 million tons, 
down approximately 7 percent from the 
previous year's total of 4.1 million tons. 
The nickel content of ore exported contin- 
ued to decline from 2.5 percent in 1970 to 
2.45 percent in 1971. Exports of ferronickel 
and matte during 1971 totaled 44,848 tons; 
29,051 tons of ferronickel and 15,796 tons 
of matte. Most of the ferronickel (70 per- 
cent) and matte (73 percent) exported 
went to France. The remaining 30 percent 
of ferronickel went to the United States. 


1$ John D. Corrick, physical scientist, Division 
of Ferrous Metals. 
16 International Nickel Co. of Canada Ltd., 


1971 Annual Report. 


Table 5.—New Caledonia: Exports of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


Nickel orë ⁰·diqAꝗ/ààſddſ’ͥ .. ote 


Smelter products, nickel-cobalt content: 
Ferronickel: 
Electric grade (FN4 grade, 25.1 


Matte, nickel matte (79 percent nickel-co 


Source: Mines Service of New Caledonia. 


ercent nickel-cobalt).......... 
Sulfur extracted grade (FN3 grade, 24.5 percent nickel-cobalt) ___ 
Refined grade (FN2 grade, 26.3 percent nickel-cobalt)___._____- 
Overrefined grade (FN1 grade, 27.5 i nickel-cobalt)....... 

alt)... 


1969 1970 1971 
- - - thousand tons 3,093 4,127 3,832 
8,467 11. 126 11.042 
5, 764 325 9,006 
411 1. 130 557 
9,550 8,405 8,446 


15,649 15,627 15,796 
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Table 6.—New Caledonia: Imports of selected mineral commodities 
(Metric tons) 
Commodity 1969 1970 1971 
METALS 
Unwrought and semimanufactures, not further specified. ................ 24, 234 NA NA 
NONMETALS 
Cement; hydraulie:2. 2522555255 .ccr betes ese ee ee iie 58,484 105,949 124, 606 
MINERAL FUELS AND RELATED MATERIALS 
Coal aud Cok- incoada Anh w . E ce 199,472 258,408 210,914 
Petroleum refinery products___.._-...-.- 2 eee eee 278,918 459,589 518, 978 


NA Not available. 


COMMODITY REVIEW 


Metals.—Nickel.—A 2-month strike at Le 
Nickel’s operations during 1971 resulted in 
the company failing to produce the pre- 
dicted 60,000 tons of nickel. However, Le 
Nickel was able to nearly equal 1970's pro- 
duction, despite the strike, as a result of 
starting up another 33,000-kilowatt electric 
furnace at the Doniambo smelter. The 
new furnace was part of a joint venture 
between Le Nickel and Kaiser Nickel Co. 
The new facility was planned to produce 
an additional 30,000 tons of nickel per 
year with each partner getting 50 percent 
of its output. The strike was settled when 
Le Nickel offered to calculate long-term 
service bonuses on take-home pay rather 
than basic pay and grant free round trip 
fares to France for personnel on 45-day 
leave that had been with the company for 
over 20 years. Production losses caused by 
the strike were estimated on the order of 
10,000 tons of nickel. The sinking of a 
freighter in the Atlantic Ocean carrying 
1,200 tons of nickel matte and 5,600 tons 
of ferronickel added to Le Nickel's prob- 
lems. The freighter was on the last leg of 
a journey from New Caledonia to Le 
Havre, France, when a storm struck and 
caused the cargo to shift sinking the ship; 
38 of the 39-man crew were lost. 

Le Nickel's attempt to obtain approxi- 
mately $120 million in financing from Jap- 
anese steelmaking and nickel smelting 
firms in return for the long-term supply of 
20,000 tons per year of ferronickel from its 
newly proposed 40,000-ton-per-year plant 
at Poum ran into difficulties. Officials of 
the Japanese companies were reportedly re- 
luctant to lend Le Nickel $120 million in 
view of the prevailing market. A new com- 
pany formed to operate the Poum develop- 
ment, Société Métallurgique Calédonienne, 
was to be composed of the Patino Mining 


Corp. through its French subsidiary, Com- 
pagnie Francaise d' Entreprises Minières 
Métallurgiques et d' Investissements (hold- 
ing 30 percent of the shares in the com- 
pany and lending $20 million for smelter 
construction), and Le Nickel (51 percent 
and manager of the company). The re- 
maining shares were to go to local New 
Caledonian and French companies and in- 
dividuals. These companies along with Le 
Nickel would supply 50 percent of the ore 
for the smelter. Smelter production was 
planned to start in late 1973, utilizing 
three electric furnaces similar to those at 
Doniambo. Garnierite ore was to be 
smelted, and the laterite overburden stock- 
piled for future treatment. Le Nickel's gar- 
nierite reserves on New Caledonia were es- 
timated at over 150 million tons, assaying 
2.5 percent nickel, and over 1 billion tons 
of laterite, assaying 1.3 percent nickel. 

A proposed  50,000-ton-per-year nickel 
pellet project of COFIMPAC was cancelled 
because French concerns were not prepared 
to embark on such a large scale project. 
COFIMPAC was originally to be financed 
40 percent by Inco and 60 percent by 
Société Auxiliaire Miniére du Pacifique. 
COFIMPAC held reserves of more than 
500 million tons of laterite ore containing 
1.57 percent nickel. Inflation raised the es- 
timated cost of the proposed refinery from 
the original $491 million to nearly $600 
million by the start of 1971. At yearend, 
Inco was attempting to secure from the 
French Government, rights to develop 
other nickel resources on a smaller scale 
and a wider financial base than originally 


proposed. | 

The joint American Metal Climax Inc. 
(AMAX) and Société Minière et 
Métallurgique de Peñarroya S. A. Port 
Boise nickel project proceeded on schedule 
in 1971. AMAX held 49 percent and Peii- 
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arroya 51 percent interest in the newly 
founded PENAMAX company. PENA- 
MAX's goal was the production of 50,000 
tons of nickel plus cobalt per year starting 
in 1975. Drilling had disclosed ore reserves 
of 250 million tons averaging 1.4 percent 
nickel. Metallurgical testing was conducted 
during 1971 in France while AMAX tested 
the ore in a pilot plant at its extractive 
metallurgical laboratory in Golden, Colo. 
Ten thousand tons of the New Caledonian 
ore was shipped to Golden for test pur- 
poses during the year. 

The Australian company, Palgrave Corp., 
Ltd., hired consulting metallurgists to de- 
sign a  15,000-ton-per-year ferronickel 
smelter to be built on New Caledonia. Pal- 
grave and local claim holders (members of 
Le Syndicat Independent des Mines) pros- 
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pected for nickel deposits during much of 
1970 and 1971 and reported reserves total- 
ing 3.0 million tons averaging 2.43 percent 
nickel. Unproven areas were estimated to 
contain 6 million tons of ore. Probable 
tonnages of ore that can be economically 
mined were estimated at 650,000 tons aver- 
aging 2.38 percent nickel. Jean Claude Ber- 
ton, a member of Le Syndicat, announced 
that he was closing down his mining activ- 
ities in New Caledonia. The reason for 
terminating operations was failure to ob- 
tain permission from French authorities to 
export 200,000 tons of 2.3-percent nickel 
ore to Japan. French authorities made it 
clear they preferred independent miners to 
process ore on the island and thereby en- 
courage installation of new plants and cre- 
ate jobs. 


NEW HEBRIDES “ 


The Forari mine on Efate (Vate) Island 
reopened in 1970 under new owners, and 
limited production was still continuing in 
1971. Le Manganese de Vate (LMV), the 
owning company, exported their entire 
production of 44 percent concentrated 
manganese ore. Production and exports in 
the 1963-71 period were as follows: 


Year Production Exports 
/, 6 5Ü 25,416 23,319 
19ͤ WW. 60, 546 66,104 
II//§õöÜ eoa ei A 67,710 81, 650 
1 9%»I³r 8 76,240 65, 145 
1J1dſds 8 71,400 12,146 
19398388 8 55, 000 45, 000 
J ⁰ sind cas s i 
1900- oth 15,355 28,543 
19/1. 22: m 15,002 14,910 


PAPUA NEW GUINEA +° 


Mineral production of the Australian ad- 
ministered Territory of Papua New Guinea 
(formerly Papua and New Guinea), in- 
cluding Bougainville, New Britain, New 
Ireland, Manus, and other islands re- 
mained small in relation to the total terri- 
tory income. Statistical data for 1971, indi- 
cate that mineral production consisted 
primarily of small quantities of gold and 
silver with a combined value of $897,900. 
The territory has great mining potential, 
however, and geologists estimate that it 
could contain one of the world’s richest 
mineral belts. 


Large expenditures on mineral explora- 
tion activities continued and most of the 
territory is now covered by mining leases. 
Explorations, surveys, and development 
work were made in many parts of Papua 
New Guinea, but there were areas where 
activity was particularly intense. The 
greatest of these was the Bougainville cop- 
per project, which is scheduled to come 


into full production during the second 
quarter of 1972. Annual output will be 
152,000 tons of copper in concentrate, 
1,000,000 ounces of silver, and 500,000 
ounces of gold. 

Apart from the Bougainville copper 
project, Kennecott Copper Corp. was inves- 
tigating copper deposits in the west Sepik 
districts of Papua. These deposits were 
evaluated and appear to contain high- 
grade ore. A copper deposit was also in- 
vestigated near the Freda River in the 
highlands of New Guinea. Exploration has 
been going on for several years, and indi- 
cations reportedly were good. 

Although feasibility has yet to be finally 
established and a market secured, if either 
of the western Papua or the Freda River 
developments turn out to be one-half the 
size of the Bougainville deposit, as has 


17 Robert A. Clifton, chemist, Division of Non- 
metallic Minerals. 

18 Charlie Wyche, physical scientist, Division of 
Nonferrous Metals. 
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been estimated, major changes will be 
made in the local economy and in the out- 
look for the economy of the Papua New 
Guinea mainland. 

In addition, a small copper mine at Lal- 


oki near Port Moresby is expected to begin’ 


production next year, with an output 
worth $1 million per year over a 6-year 
period. 

Five companies were showing interest in 
substantial deposits of iron-bearing beach 
sands along the Papuan coast and in the 
Madang District. Also, large deposits of 
high-grade limestone were found near Lae, 
and bauxite was found on an island in 
Milne Bay and near New Ireland. 

The search for oil continued, and the 
Government asked for bids on five addi- 
tional offshore exploration areas in late 
December. About $10 million was spent on 
petroleum exploration during the year, 
and this is expected to increase to $20 mil- 
lion per year by 1974. 


PRODUCTION 


Mineral production for Papua New 
Guinea is shown in table 1. 


COMMODITY REVIEW 


Metals.—Copper.—The $475 million 
Bougainville copper project in the Austra- 
lian administered Territory of Papua New 
Guinea will come into full production in 
April 1972. The operating company, Bou- 
gainville Copper Pty. Ltd. (BCP), holds 
long-term contracts for the sale of 147,000 
tons of contained copper each year. Of this 
total, 86,000 tons will go to a consortium 
of seven Japanese smelters, 47,000 tons to 
Norddeutsche Affinerie of Hamburg, and 
14,000 tons to Rio Tinto Patino in Spain. 
The Papua New Guinea administration has 
a 20-percent share in BCP and is expected 
to earn between $350 and $470 million 
from the mine in taxes, royalties, and divi- 
dends in its first 10 years of operation. 
The remaining 80 percent is owned by 
Bougainville Mining Ltd., in which the in- 
terests are held 6624 percent by Conzinc 
Rio Tinto of Australia Ltd. (CRA), and 
3314 percent by New Broken Hill Consoli- 
dated Ltd. 

The mine is located in the mountainous 
terrain at Panguna on Bougainville Island. 
The deposit is a high-sulfur porphyry cop- 
per type, situated in the Kawerong Valley 
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on the western fall of the Crown Prince 
Range in south central Bougainville. Chal- 
copyrite is the dominant primary copper 
mineral, occurring principally in the an- 
desite, in and about the leucocratic quartz 
diorite and in the biotite diorite. The 
chalcopyrite is accompanied in places by 
bornite and a little molybdenite, silver, 
and gold. The silver-gold content varies 
with the copper content, and pyrite is 
widely distributed. Reserves in the higher 
grade portion of the deposit have been es- 
timated at 772 million tons containing 0.47 
percent copper and 0.02 troy ounce of gold 
per ton. An additional 400 million tons of 
low-grade ore is adjacent to the main 
body. 

Approximately 500 acres of thick jungle 
was cleared away, and 16 million cubic 
yards of overburden and 40 million tons of 
waste material was removed. Work was 
completed on most of the major compo- 
nents of the project at yearend. This in- 
cludes two towns, port facilities, a power 
station, crushing plant, and the mine con- 
centrator. The crusher and concentrator 
equipment will process 81,300 tons of ore 
per day. The concentrate, mixed with 
water, will be pumped by pipeline to the 
port at Anewa Bay. Port loading facilities 
are designed to handle about 12,200 tons 
per hour of concentrate. Future plans in- 
clude the possibility of adding a smelter. 

The company announced during the 
year that it had received a request to con- 
sider a contribution towards the cost of 
antipollution measures found necessary by 
the smelters using its concentrates. The re- 
quest in the case of Japan would reduce 
the effective price received by Bougainville 
Copper for concentrates by up to 1.5 cents 
per pound of contained copper. 


Manus Island Consortium reported the 
presence of a porphyry copper deposit on 
the Arie prospect on Manus Island in New 
Guinea. The consortium announced that 
two vertical drill holes located about 328 
feet apart had intersected 917 feet and 977 
feet of continuous disseminated copper sul- 
fide mineralization in highly fractured 
quartz diorite. Both holes stopped in cop- 
per mineralization and core recovery in 
both holes was described as excellent. The 
company has commenced work on a third 
drill hole. 

McKee Pacific Pty. Ltd. was awarded a 
contract by Kennecott Pacific Pty. Ltd. for 
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engineering feasibility studies as part of 
Kennecott's continuing evaluation of the 
Ok Tedi copper prospect in Papua New 
Guinea. Although no official estimates have 
been made, Kennecott is said to have en- 
countered copper grades ranging from 0.5 
percent to as high as 2.5 percent but aver- 
aging around 1 percent. The engineering 
studies will include mine facilities, town- 
sites, access roads, transportation, power 
generation, and port works. 

Iron Sands.—Industrial Mining & Invest- 
ment has spent $400,000 on exploration of 
an iron sand deposit on the Gulf of 
Papua. Exploration is still continuing, and 
the venture has already attracted keen in- 
terest from Japanese ore buyers. 

A group of international metal produc- 
ers have reportedly retained a Japanese 
consultant to investigate the feasibility of 
harnessing the hydroelectric potential in 
Papua New Guinea to supply power to a 
major aluminum smelter there. Bauxite 
would be readily accessible from either the 
Australian mainland or from the British 
Solomon Islands. The project could also 
involve a copper smelter to process copper 
ore from CRA’s Bougainville mine; since 
in its agreement with the Government, 
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CRA is pledged to investigate such a possi- 
bility. 

Nickel.—A  lateritic nickel deposit was 
found by Amax Mining of Australia in the 
Sofia area, northeast of Port Moresby. Al- 
though the deposit looked promising, 
Amax abandoned the area in favor of the 
more financially pressing nickel interests 
on the Australian mainland. 


Mineral Fuels.—Petroleum and Natural 
Gas.—Early in 1971 Eastern Marine Associ- 
ates signed with Continental Oil for a 
minimum of 500 miles of offshore and 
river reconnaissance work in the P43 li- 
cense area of Papua. Eastern Marine said 
both seismic reflection and refraction work 
is going on in the area, including the 
Large Fly and the Aramia rivers. 

About the same time it was announced 
that a three-company group headed by Gen- 
eral Crude Oil had received a farmout 
from Continental Oil, Cities Service, and 
Japex, covering 20,000 square miles along 
the northern coast. General Crude and 
Newmont Oil each have a 35-percent inter- 
est, and Offshore Oil has the remaining 30 
percent. Wildcat drilling began during the 
last quarter of 1971. 


